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1.0

1.1
1.1.1

0,
5.

CHAPTER-1
INTRODUCTION

Project Information Matrix

Nature of project : Proposed Residential Building (Stilt+5 Upper Floors)
Project Client < M/s CHITALE INFRA LLP,

Project Location :No. 8(12), Appa Garden Streel, Kilpauk, Chennai.
Job Code 1 JC-GT-5055

Scope Of Work

Field Work

Conduecting two soil investigation bore holes of 150 mm up to 24.0m depth or up 1o the refusal
slrata with SPT>100

Conducting Standard Penetration Test (SPT) within the borehole at every 1,0m depth interval
up 1o 5.0m and thereafter al every 1.5m depth interval up to 20.0m depth and alter that al
overy 2.0m depih interval up to termination depth,

Collection of soil samples and undisturbed samples from the clayey strata with SPT-value
greater than 2 to less than 15 if me! within the investigation depth

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

Laboratory Work

Natural Moisture Content

Atterberg's limits

Grain Size Analysis

Chemical Analysis test on soil and water samples fo give pH, Chiorides and Sulphates

1.2 Structure of the Report

Contents

Introduction

Investigation Methodology & Test Results oL ;:f{
Geology &Sub-Surlace Stratification (74 A:
Foundation System i; |
Recommendation AT
Annoxure NE ST



2.0

2.1
244

2.1.2

2.1.3

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 rolating 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 resorled 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 procedutes
described in 1S: 21381- 2002. In this test, split spoon sampler (50.8 mm OO 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 A

Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

2.1.4

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
1.5.1498-1970.

Collection of Ground Water Samples:
One representative water sample from each bhorehole was collected after 24 hours of
completing the borehole it water table met within the investigated depth.
Note on Groundwater Table Record:
¢ Groundwater table observation in geotechnical report is predominantly to arrive at
foundation design criteria and shall not be construed as design guidelines for the
design of dewatering systems
% The groundwater level Indicaled in the bore logs is specific to the duration of

investigation and intensity of the monsoon rains during the time of investigation.

2




Hence, the level shall be taken as guidelines only lo plan the invesligalion for the
dewatering system

“* No foundation excavation or basement excavations if anficipaled within lhe
groundwater table zone shall be carried out without implementing groundwater

lowering schemes

2.2 Laboratory testing:

2:2.1

2.2.2

2.2.3

23

On Coarse Grained Soif

On the representative samples, sleve analysis lests were conducted to armrive at grain size
distribution. These tesls were conducted as per 1.5.2720 (part 4)-1985 and the resulls are
presented in Tables-2.1 1o 2.2. The graphical representalion of grain size distribution curve for
the representative samples in each bore is presented in Fig. 2.3 {0 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 to 2.2. The graphical representation of hydrometer
analyses curve for the representative samples in each bore is presented in Fig.2.5 (o 2.8.

Chemical Analysis Tests
On representative soil and water samples chemical analysis tests were conducted 1o estimate
pH, Chloride and Sulphates and these results are presented in Table - 2.3.

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 2.2,
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SOIL PROFILE




y BORE HOLE No T BH-U-*—]
- SITE INVESTIGATION RECORD -
y @ SHEET 1 ] Ol-‘] 3
15 v
PROJECY NAME PROPOSED CONSTRUCTION OFf RESIDENTIAL BUILDING IN KILPAUK, CHENNAI. DIA OF NORE HOLE ::n L.
LOCATION Kilpauk, Chenngl, MACHINE No, " CR-01 CHAINAGE [m) - BORE START DATE 21/09/2023
STRUCTURE Stllt+5 Upper Floors DRILLING METHOD Rotary N # BDRE END DATE 23/09/2023
CO-ORDINATES
108 CODE GEC-JC-GT-5055 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS 3
ol . <
é i ;?::;f;s“ &8 Core Detalls SPT Details Sample Details Layer Data
]
z_ { Salle® o
§ £ . Tima %g § : z:, Blows/em, i e " - R .
-~ = = No. | Type [RL (m) B 2 Geotechnical Description
Eo o " o g | =» S = W o o
§. He. | Min, [ = afls ‘g P 5 'm? g al.’ = o o [51
5_ 1 S B Filled Up Materials
o I] A U (Bricks and Sand)
- ' .| L1 2.2
” 0| 36 *\ N
r N
" To sC & - § \\\
C 10 | 45 }\\\
= N .
g 10 [ 12|15 | 27 a0 | 1| ss | -30 .\\\
- . >
2 11 | o3 \\\::\
- To sc| -1 - .45 V| O 3y ;
¥ a1 1 3 \% Brownish, Moisl, Very Stiff, Silty CLAY
o \;:‘ {C1) Clays of Medium Plaslicity
- [ Y
oo 4 10 ] 11 | 13 | 24 {400 21 88 | -40 [ \:;
C 1] 40 \ 3
- To ||scf -] - (45 \\ \S
- 1| 58 .\\\\\ y
E ‘:\ 3 L2 |
- g 23| 26| 16| 42 |lsoo || 3 | ss | -0 N 2] 50
L |l&| 12| 33
B b /
- g To scl - ) 5.45
o NIl o | 48 Brownish, Moist. Dense, Poorly Graded,
- Silty SAND (SM) Sand-Silt Mixture
(- 6
: "
k 517 |1a] 20 [es50 l 4| 88 | -85 AR
» 14 ] 03 - 5.05
b 7 (] - = Brownish, Moisl, Medium Dense, Poorly
- 19117 Graded, Fine to Medium Grained SAND
- {sP)
e 8 15| 17 { 22 | 39 [B.o0 l 6] 85 | -80 R 80
E 14 | 51
- To sc|l - | - i
- 15 | 03
-9
- 16 | 21 [ 24 [ 45 [o.50 l 6| S5 | -95
o 0.95
L 10
»
€S - Core Samplo DS - Disturbod Samplo LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
8S - Split Spoon Sample SC - Soll Culter DATE 21/09/2023 GROUND LEVEL (m) || 0.00
UDS- Undisturbed Sample TCH - Tungslen Carbide Bit CHECKED JALEEL YASIN WATER TABLE (m) || 4.50
WS - Wash Sampla DB - Diamond Bit DATE 28/09/2023 CASING DEPTH (m) | 0.00

‘n



- BORE HOLE N(;.— 776[1.()1%—“
SITE INVESTIGATION RECORD
SHEET 2 | m:‘ 3
151
PROJECY NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING I KILPAUK, CHENNAL DIA OF RORE HOLE ::m Vi
LOCATION Klipauk, Chennal, MACHINE No. CR-01 CHAINAGE (m) s BORE START DATE 21/09/2023
STRUCTURE Still+5 Upper Floors DRILLING METHOD Rotary ] BORE END DATE —2?9.;6;72-023
CO-ORDINATES
Jos copt GEC-JC-GT-5055 FLUSHING MEDIUM Bentonlite E TOTAL ORILL DAYS 3
= ||orilting
3 ' mf,f,::ﬂ:“s 7 @ ||Core Detalls, SPT Details Sample Details Layer Data
=0
B Time &g flo s Blows/cm, .
g5 328 E) & gl £ H g
& ﬁ” nli8olggigle gy s & | Mo Twe [RLm) & 21 & Geotechnical Description
§. Hr [ Min 25 B 1 I o g,} TR & a
: 14 | 51
- To sC| - -
o 41 5
[ ! 4 41823 42 1100 7 | 88 [-i1.0
iy Brownish, Moisl, Dense, Poorly Graded,
- i1.45 Silty SAND (SP-8M) Sand-Sill Mixture
I [x]
(1
2G| 16| 3o
g1 T scf - | -
- ~f e | 40 5112.5
- gcm Penat, | >100([1250 || 8 | 88 |-125 Lo iEs
- For 50Blows 12.58
- 13
- 17 | 40
o To SCf - - .
o 17 | 51 Yellowish, Moisl, Very Dense, Poorly
o 14 e 30 1 47 | 55 | 102 {114.00 ] 8§ |-14.0 Graded, Silty SAND (5M) Sand-$ill
2 Mixture
b 14.50
- 15L 09 | 45
o To SCf - -
E 091 5 1927 | 30| 57 15.50J' 10| ss |-155 161158
o 15.95
- 10 | 48
o To SC - -
- ©
R I 2t |28 33| 61 1700} 11| s5 [-170
- £
- &
I o 17.45\
- ﬁ Yellowlsh/Brownish, Moist, Vory [Dense,
r Pourly Graded, Silty SAND (SW/SP-SM)
18 12 | 12 Sand-Sill Mixture
- To |lscf - | -
- 2 3
o - 2 26| 27 | 32 59 ‘58.5{}i 12| 88 |-18.5
I 5
C 10 18.85
- 14| o1
o Tao SC - = '
= 14 18 . L7 {20.0 - ’
.20 15¢m Penet, For| »100(20.00 || i3 [ 88 {-200 R P
o B5OBlows 20,15 Pale Grayish, Molst; Very Hard, Sandy
o 7 i Silty GLAY (CL) CIagh of Low Plasticity
GS - Cora Sample DS - Disturbed Sample LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
88 - Split Spoon Sample SC - Sail Cutter DATE 22/09/2023 GROUND LEVEL {(m) || 0,00
UDS- Undisturbed Sample TCB - Tungsten Carblde Bit CHECKED JALEEL YASIN WATER TABLE (m) 4.50
WS- Wash Sample DB - Dismond Bit DAYE 28/09/2023 CASING DEPTH (i) || 0.00




' o ' BORE HOLE No. Bi-01
SITE INVESTIGATION RECORD .
SHEET 3 l OF I 3
150mm \/
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING IN KILPAUK, CHENNAI, OlA OF HORE HOLE =
LOCATION Klipauk, Chennal, PMACHINE No. CR-01 CHAINAGE {m) - NORE STARY DATE 21/09/2023
STRUCTURE $tllt+5 Upper Floars ORILLING METHOD Rotary N BORE END DATE 23/09/2023
CO-DRDINATES
0B CODE GEC~JC-GT=5055 FLUSHING MEDIUM Bentonite K TOTAL DRILL DAYS 3
-
ik 4 &
d b ;;E:xf’:“” i & [[Coro Dotals SPT Details Sample Detalls Layer Data
-
- T Gaolles Blowsfcm.
gg . Ime g§ g‘:‘: 2 lows/cm 2 " ® %
c |8 ) §5 % g 8 e | g WS g | No.| Type |RL (m) % 2 g Geotechnical Description
§. Hr. | #in. )| = g3 2 gl = 5l W 3 i (=] ]
& Pale Greyish, Moist, Very IHard, Sandy
- § Silty CLAY {CL} Clays of Low Plaslicily
S| 17| 1t L8| z1.0
- § To scf - | -
- 17 | 28
E Pale Greyish, Moist, Very Hard, Silty
o CLAY (CIH) Clays of High Plaslicit
- 22)fmr 19 23| 28 | 51 f22.00 || 14| 85 |-220 T8k Clonmal i Byl
E 2245 N 4 Lg | 225
=23 g 09 | 14 s Paln Brownish, Moist, Very 1ard,
i To scf - | - - - Compacted Clay (SHALE) - Fragments of
- | og | a8 A Shale
F- 24 7em Ponet, | >100 [l24.00 || 16 | 88 [-24.0 [ {110/ 240
- For 50Blows 24.07
: e
o fag
L i .
Log \ 7
b 27
e 25
o 5
= 29
~ 30
CS - Core Sample DS - Dislurbed Samplo LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
85 - Bplil 8poon Sample 8C - Soil Cutter DATE 23/09/2023 GAOUND LEVEL {m) 0.00
UDS- Undisturbed Sample TCB - Tungsten Carbido Bl CHECKED JALEEL YASIN WATER TABLE {m) 4.50
WS - Wash Sample DB - Diamond Bit DATE 280912023 CASING DEPTH (m) 0.00

Borehole terminated at 24 m depth below E.G.L

F1G.2.1 Sub Soil Profile at BH-01 Location




F T o - . BORE HOLE No. BH-02
- SITE INVESTIGATION RECORD =
m : SHEET 1 I m-[ 3
150mm v
PROJECY NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING IN KILPAUK, CHENNAI, DIA OF BORE HOLE =
LOCATION Kllpauk, Chennal, MACHINE No. CR-01 CHAINAGE (m) - BORE START DATE 23/09/2023
STRUCTURE S1ilt+5 Upper Floors DRILUNG METHOO Rotary N - BORL END DATE 25100/2023
CO-ORDINATES
108 CODE GEC-JC-GT-5055 FLUSHING MEDIUM Bentonlte E - TOTAL DRILL DAYS ]
i Joan i
‘é f ;:?:::lf;'“ 8 g Core Detalls SPT Details Sample Details Layer Data
=
g o ] 5 b 5
= a ) §a :,’—; g g w | 8 b -3 B No. | Type |AL myf § 2| 8 Geotachnical Description
§. Hr. | Min, =8| 8 e iy @ g % = 0 4 a1
. L Filled Up Matorials
E TVA: (Bricks and Sand)
r 17 | o8 1\
- To gof o« - a
o 17 | 17 1
= Pt 2.0
- 2 716 5] 1 feoo [ 1] 8S |20 e
18 17 | 44 N
Fo|E ¥ . 245 \ R Brownish, Maist, SIiff, Sty CLAY (C)
. - b i
E g 17| 58 i‘\\ Clays of Medium Plasticity
B .0
= 3 78| 10| 18 [aco 2| ss |30 ;}‘*_._\\b 2
: 18 | 16 N \\\Q“
E To scf - | - 3.45 \ -\\ \: Brownish, Moist, Very Stilt, Silty CLAY
- 18 | 33 \ (C1) Clays of Medium Plasticity
I o
= o | 11] 13| 24 [hoo || 3 | s5 | .40 [RS8 40
E 10 | 18 .
: To sc . ; 4.45 N
- 19| 31
5 [ 1212 |15 27 [lso0 (| 4 | ss | 50
- 06 | 42
- £ sell . [ . 5.45
- 06 | 59
- 6
E 6 | B [1f] 19 [[6.50 5| 88 Brownish, Moist, Medium Dense, Poorly
B o7 | 27 Craded, Silty SAND/SAND (SM/SP) Sand
L SR Mixt
=i To scff - | - B.95 SIh Mixture
- o7 | 40
Eo8
I
i3
— 8 g 8 11| 16 27 |18.00 6 88
E og | 03 J/
- 5
I To sCc . - e
o o8 20
— 9
: L,‘ ll'
- 11116 | 1o ] 35 [o50 l 7| ss |95 28
L 9.95 Brownish, Maisl, Dense, Poarly Gradad,
] Silty SAND (SM) Sand-Silt Mixiure
€S - Core Sample DS - Dislurbed Sample LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
85 - 8plil 8poon Sample SC - Soll Culter DATE 24/08/2023 GROUND LEVEL(m) || 0.00
UDS- Undislurbed Sample TCB - Tungsten Carbide Bit CHECKED JALEEL YASIN WATER TABLE (in) 4,50
WS - Wash Sample DB - Diamond Bil DATE 28/09/2023 CASING DEPTH {m) || o0.00




BH-02 |

5 BORE HOLE No.
a2 SITE INVESTIGATION RECORD
%@- SHEET 2 I or-'i a
150
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING IN KILPAUK, CHENNAI. DIAOF IGRE HOLE —ﬁ'—m—\di
LOCATION Klipauk, Chenaal, MACHINE No. CR-D1 CHAINAGE {m) - BORE START DATE 23/09/2023
STAUCTURE Sliit+5 Upper Floors DRILLING METHOD Rotary N 2 BORE END DATE 25/09/2023
CO-ORDINATES
JOB CODE GEC-JC-GT-5055 FLUSHING MEDIUM Bentonite E - TOTAL DRILL DAYS a
) Drmng progross
a GHiF ek § § Core Detalls SPT Detalls Sample Detalls Layer Data
o Tl 6m ! i
% . me % E § 2‘ ﬁ Blowisicm % g . - .
k] ~ll= 2 ] = 2 No, | T RL {m) & 2% Geotechnical Description
8 bolgglale |8 |gks e B 2
§ Hr, | Min, f_h,ig- K g e |l X ;E é &> a i ©
- o0 | 83
- To scff -] -
- 08
11 W 15201 24| 44 |[11.00 8 S8 [-11.0
F firownish, Moist, Dense, Poarly Gradedg,
- 11,45\ Slity SAND (SP-SM) Sand-Silt Mixiure
- 12 08 | 52
- To scf - | -
= 08 [ 59 G 5
. 12cm Penel, | »100{12.50 | 9 | s5 [-125 L6125
- For 50Blows 12.62
— 18
- 09 | 15
kL Ti scy - .
- 5 1 o Yellowish, Moist, Vary Dense, Poorly
=14 = ) 28 [ 45 | 62 | 107 [j14.00 10 8§ [-14.0 Graded, Silty SAND (SM) Sand-Silt
N g Mixture
[ 14,50
M
S |
i 15 08 | 42
- To sc| - .
- 0 | 20| 20 | 34 | 63 {1560 (| 11| 88 [-155 i858
B 5 Al
e 16.85¥
- X
- 3
k 10 13 ‘-,"
- To jfsci - | - "
o 1
17 L 22 [ 28| 34 | 62 J17.00)| 12| ss |-170
- 17.45Y
E Brownish, Moist, Very Dense, Poorly
» Gradad, Slity SAND (SM/SP-5M) Sund-
L. 18 10 | 43 Silt Mixtura
- To [scf -] -
0] 8 25| 20 | 34 | 63 [18.50 l 13| ss [-185
I tolled 18.85
L ©
- o[ o8| 12
r g To sC . »
- Q] 08 | 2 .7 | 20.0
[ 20 '{G & 12em Penet, For | >100[20.00 || 14 | S8 | -20,0 frtemttn :
5 50Blows 20,12 HITHE Pale Greyish, Moist, Very Hard, Sandy
& 1 , | | Silly CLAY (CL) Clays of Low Plasticity
€8 - Coro Sample DS - Disturbed Sample LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
SS - Sphit Spoon Sample EC - Soll Cutter DATE 25/09/2023 GROUND LEVEL {m) || 0.00
UDS- Undisturbed Samplg TCB - Tungslen Carbide Bit CHECKED JALEEL YASIN WATER TABLE (m) 4.50
W& - Wash Sample DB - Diamaond 8il DAYE 28/09/2023 CASING DEPTH (m) 0.00




FIG.2.2 Sub Soll Profile at BH-02 Location

- B ] BORE HOLF Nu." BH-02
SITE INVESTIGATION RECORD R
4l AS0min \/
PROIECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING IN KILPAUK, CHENNAL DIA OF DORE HOLE i
LOCATION Kilpauk, Chennal. MACHINE No. CR-01 CHAINAGE (m) < BURE SYART DATE 23/09/2023
STRUCTURE Stiit+5 Upper Floors DRILLING METHOD Rotary N - DORE END DATE 25/09/2023
CO-ORDINATES
108 CODE GEC-JC-GT-5055 FLUSHING MEDIUM Bentonlte E - TOTAL DRILL DAYS 3
| Dﬁng progress o
o pormetro | & 8 Core Detalls SPT Details Sample Details Layer Data
B Ti &m 3 BI A
ﬁ &l me % § gl . ows/em B 2 =
r E ae | sk &5 % E 3 o lglglk é § No. | Type |AL (m) § 2 g Geotechnlcal Deseription
& in, Y
g' =0 ﬁﬁ o 3 ‘ui g v
5 Pale Greyish, Mois\, Very Hard, Sandy
[ Silty GLAY {CL) Clays of Low Plaslicity
21 09 | 05 LB | 21.0
- To sC - -
- 09 | 2t
E § Pale Greyish, Moist, Very Hard, Silty
54 CLAY {CH) Clays of High Plasticit
- 22 § 20 | 26 | 20 | 56 [22.00 || 16| S8 |-220 ERFEl ey Y
o e} /
S O 22.45 Zmen
=23 09 | 52 . Pale Brownish, Moist, Very Mard,
- To sc - c - Compacted Clay (SHALE) - Fragmants o
I 10 | 14 e e e Shale
— 24/— Bom Penal, | >100 [24.00 || 16 | $8 | -24.0 [t 101, 220
- For 50Blows 25.05
-~ 25
o 26
|~ 27
F- 28
= 20
= 30
C8 - Core Sample NS - Dislurbed Sample LOGGED C.CLINTON EMMANUEL PROJECT SITE DETAILS REMARKS
58 - Split Spoon Sampla 8C - Soil Culler DATE 251002023 GROUND LEVEL (m) 0.00
uos- _Undlsltl!bed Sample TCB - Tungslen Carbide Bit CHEGXED JALEEL YASIN WATER TABLE {m) 4.50
WS - Wash Sample DB - Diamond Blt . DATE 28/09/2023 CASING DEPTH {m) 0.00
Borehole teyminated at 24 m depth below E.G.L
A e
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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LABORATORY TEST RESULTS
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Table-2.3 Results of Chemical Analysis

Water | Soil(2:1)
Depth of Depth of
SL Bore Sample Chlorides || Sulphates | Sample Chiorides || Sulphates
No. || HoleNo. (m) pH | (ppm) | (ppm) (m) pH || (ppm) (ppm)
1 BH-01 450 [ 738 | 396 445 30 | 7.37 405 462
2 BH-02 450 | 738 || 397 448 3.0 | 7.37 409 460
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3.0

3.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:

Geotechnical investigation carried out 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 surtace is also needed for a
comprehensive understanding of the sub structureffoundation response to nalurally super
imposed loads like earthquake forces elc., The macro level understanding of the sub surface
is better provided through the knowledge of the Geology of the region. Since, ii is beyond the
scepe af the present study to carry out geological investigation o 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 specilied locations,

Geology of Study Area (based on the published data)

Geologically, the present site is located ih a coastal region with sub surface consisting of
sedimentary deposits. The top sedimentary deposit is under laid by upper Gondwana syslem,
particutarly lower stage of Sriperumpudur (Shale Formation). The formation mechanism of the
sediments is chiefly due to transportation of surface water and marine deposition,

The above geological characteristics are also observed in the direct bore hole investigation,
which confirms that the present site does not depict any surprising geological features thai are
different from that of the region.

DESIGN SUB SOIL PROFILE:(WRT Foundation Engineering Application)

The sub soil characteristics obtained at the test location are further processed 1o 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. 1S: 6403 to eslimale 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:
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REFERENGE BORE HOLE-BH: 01 Ref R.L. of G.L. {(m): 0.00
Shear
) Layer Thk. (m) E ';.,B-' Z Parameters
[+] - E c "E
Z ) @ E = % 2
& ~t <} 9 Type of Strata Colour 0 PN 0 = & o0
& o o E a 2 2 = | ¥ 2
3 & o3 - s © 8 =~ = =
el B8] E 2| & o
1 0.00 | 2.20 | 2.20 FilledUp Soil = - = - % &
. ; Very
2 | 220 | 500 | 280 Siity Clay Brownish | 26 - suft | 205 1 173 -
3 | 500 | 6.50 | 1.50 Silty Sand Brownish | 42 Dense - 20 - 39.2
. Medium -
4 6.50 | 8.00 | 1.50 Sand Brownish | 20 - —— - 18 - 33
5 | 8.00 | 1250 {4.50 Silty Sand Greyish 42 Dense - 20 - 39.2
; : Very o
6 | 12.50 | 15,50 | 3.00 Silty Sand Yellowish | >100 Dense - 21 - 42.5
7 | 15.50 | 20.00 | 4.50 Silty Sand Yellowish | 58 D‘girs*’e - |205| - |a4235
8 |20.00 | 21.00 | 1.00 Sandy Silty Clay Brownish | >100 s Hard | 21 | 400 -
9 | 21.00 | 2250 | 1.50 Silty Glay Pale | g - |Hard | 22 |340| -
) . ' Greyish
Compacted Clay Pale : i
10 { 22,50 | 24.00 | 1.50 (Shale) Biowhtsh >100 Hard | 22 | 400
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REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
Layer Thk. (m) & = 5, Paz?::{ers
3 2 £ g |
; o Q & =
5 - 4 2 Type of Strata Colour @ @ @ = K &5
-y w 2| 2 o 2 e |l =l =12
-1 s . R . [ [+ St —_
g 51 8 g T © g | =
= m = = o ~ =
1 0.00 | 2.00 | 2.00 FilledUp Soil = “ - - -
2 | 200 | 3.00 | 1.00 Silty Clay Brownish | 11 - Stiff | 18 | 73
: . Very
3 | 3.00 | 400 |1.00 Siity Clay Brownish | 18 - g | 20 | 120
: Medium 7
4 4.00 | 9,50 | 5.50 Silty Sand Brownish 24 Dériés - 18.5 - 34.2
5 9.50 [ 12,50 | 3.00 Silty Sand Greyish 10 Loose - 15 - 30
6 |1250 | 15.50 | 3.00 Silty Sand Yellowish | >t00 | V&Y | . | 2 42,5
’ : . y Dense :
7 | 15.50 | 20.00 | 4.50 Silty Sand Yellowish | 63 | oY | . | 21 | . |a4zs
! ) ’ Dense '
8 |20.00 [21.00 | 1.00 |  Sandy Silty Clay | Brownish | >100 | -  |Hard | 21 |400] -
9 | 21.00 | 2250 | 1.50 Sitty Cla Bale. | oo - |Hard | 22 | 367 -
il ) y iay Greyish
Compacted Clay Pale B i
10 | 22.50 | 24.00 | 1.50 (Shale) Brownish =100 Hard | 22 | 400
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4.0

4.1

4.2
4.2.1

4.2.2

CHAPTER-4

FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-strain compatibility of the super struclure, 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 foundalion system,
defined in terms of the type of sub structure and the bearing strata characteristics.
¢ The super sltructure characteristics along with the loading pattern on the sub structure
e The sub soil characteristics thal 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 foundaticn
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, and is
meant for residential use. For this kind of structure, the column loads could vary belween
1500kN to 2500kN. 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.

Foundation System

Option--Isolated Column Footings

For the kind of proposed structure and sub soil conditions, shallow foundation system coupled
with soil replacement within the foundation trench can be adopted. The Isolated column
footings can be located at a depth of 2.70m over a well compacled sand-gravel (1:1) mix or
quarry dust of 300mm thickness laid in non-compacted layers of 150mm at optimum moisture
content and compacted using a plate compactor or hand ramming technique. Thus the overall
depth of foundation excavation will be 3.00m helow the existing ground level. The schematic
arrangement of foundation system is presented in Fig. 4.1.

The Isolated column footings can be designed for an allowable safe bearing pressure of
300kPa, Typical computation is presented in the annexure

Option-ll-Deep plle foundation

In case of open foundation is not feasible, alternatively deep pile foundation system can be
adopted. The piles can be installed by drilling with direct mud circulation technique {Bored
Cast In-situ Plles) and the recommended safe load carrying capacily of bored cast in-situ
piles in compression, tension and lateral for different diameters is worked out as per IS 2911-

Part--Section-2 and are presented in Table-4.1.

Typical computations are presented in Annexure
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Table:- 4.1 Recommended Safe Load Carrying Capacities of Bored Cast-in Situ Piles

SAFE LOAD CARRYING CAPACITY (kN)

@ g, el
5 = 5ol 2%
Mgl 26 §OuU| &8
2 |82 Sui [E% x| B3 | DiaofPilein | vertical Load Lateral Load
v 152 €2 las8| = (mm) . Pull Out .
7] 2 ° & % &,, E’fn’ *g'., 2 Carrying Capacity Carrying
u & @ C i Capacit
2 .0 K 8 % 2 apacity pacity
1 450 950 800 50
2 500 1200 950 55
3 550 1400 1050 65
4 | 20 200 || 10 | 1900 600 1600 1150 70
o
5 650 1800 1250 75
6 750 2100 1400 85
7 800 2300 1500 95
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5.0

5.1

CHAPTER-5
RECOMMENDATIONS

Recommendation for shallow foundation

&
Ld

i
&)

For the kind of sub soil conditions open foundation system coupled with soil replacement
type of ground improvement technique can be adopted.

The depth of foundation excavation shall be 3.00m below the ground level and shall be
back filled with either sand-gravel mix (1:1) or quarry dust of 300mm thickness laid in non-
compacted layers of thickness not moere than 150mm and compacted at optimum moisture
content using a plate vibrator,

The Isolated column footings can be located at 2.70m over the prepared bed and shall be
designed for an allowable bearing pressure of 300 kPa.

The back filling of foundation trenches shall be carried out using either sand/gravel or
quarry dust.

- Al columns shall be connected with grade beams in both the directions irrespective of wall

layout

The ground floor shall be minimum 1.0m above the natural ground and the plingth shall be
filled with sand/gravel/quarry dust. This height is recommended to contain the influence of
soil volume change on the flooring. In case, floor is not raised, the ground floor shall be
constructed as a suspended R.C.C. slab.

Recommendation for Deep pile foundation system:

If deep pile foundation systern adopt, Bored Cast in situ piles are recommended as the
suitable foundation system,

The allowable safe load carrying capacilies as per 1S 2911-Part-I-Section-2 (2010) flor
different diameters of piles with two different approaches are given in Table-4.1 can be
adopted as provisional design loads.

As the load carrying capacity of piles 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 conducling pile loads
tests as per the guide lines laid down in IS: 291 1-Part-1V,

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

Alter reaching the borehole termination depth, the borehole shall be cleaned using mud

cireulation for a minimurm period of 30min or Ul the' return’ mud is relatively clear of soil

particles,

'+ After ensuring the borehole is clean, the tremie pipe shall be lowered and concrete can be

26




5.2  Construction method statement of pile foundation:
*» For the bored cast in situ piles, a guide casing of 2,0m length can be adopted

% The mud used shall be made out of sodium bentanite with minimum frees swell index of
more than 300% and liquid limit more than 100%. The silt conlent in bentonite shall not

more than 5%.

% The mud was prepared using sodium bentonite with a density of 1.1010 1.15 glcc.

5.3 General Recommendation:
“  Since, chlorides and sulphates are well within the permissible limits, no special steal or

cement is required for the construction of foolings
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS
1.0 COMPUTATION OF BEARING CAPACITY AS PER 1S:6403

1.1 Geometrical Data : Ref.BH-02

Shape of the Foundalion Square
Depth of Foundation Below E.G.L"DI" (m) 2.70
Soil Replacement Thickness of CNS Layer (m) 0.30
Total Depth of Foundation (m) 3.00
Breadth of Footing "B" (m) 1.50
Length of Fooling "L" (m) 1.50
B/L 1.00
Inclination of Vertical L.oad with the Vertical (a) 0.00

1.2 Soil Data :

Type of Effective Bearing Strata : Clay
Average Design SPT-value of the Bearing Strata 18.00
Type of Shear Failure: General

Undrained Shear Strength (Cu) 120.00 kPa
1.3 Design Parameters:

Bulk Density of Soil above the foundation depth (v, 18.00 KN/m*
Water Table Correction Factor (w) 0.50
Effective Overburden pressure at foundation level (g) 21.60 kPa
Bearing Capacity Factors:
Ne = 5.14
N = -
Ng = -

Shape Faclors:
S¢=1.30
Sy =-
Sy = -

Depth Faciors :
D= 1.36
Dg= -
Dy = -

Inclination Factor:
l;= 1.00
lg= -
= -

1.4 Ultimate Bearing Capacity (Qu) :
Qu=Cu*Nc*Sc*De’le 1090.50  kPa

1.5 Safe Bearing Capacily (Qsafe) :

Factor of Safety (F.8.) : 2.50 :
Qsatfe : 436.20 kPa |

f

Say Q. 300 KPa f o

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

The immediate elastic settlement (Sp)= qB(1-m?)*I/E,
q= bearing pressure 300.00 kPa
Poission's Ratio (1) 0.50
Modulus of Elasticity (£,)(Ref. Joseph E Bowels,1996,page316, Table5.6, Japanese
design standards)

Modulus of Elasticity (&) 60000.00 kPa
Size of footing considered for maximum seltlement(m) 1.50
Influence factor 1.00
Rigidity Factor 1.00
Elastic Settfement (DH; ) 5.63 mm
; ) <50 mn
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

Reference Bore Hole
1.0 Geometrical Daia
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 Concrele (E)

Momemnt of Inertia (1) :

2.0 Determination of Depth of Fixity

Type of Soil Strata

Ground Waler Condition

Average Design SPT “N" Value :

K=((k1/1.5)*(0.3/B))
{n can be read as 1 in the above and below equation in case of Sand)
Ki=

Ke :

H:

L1/R

LI/R

Depth of Fixity below Cut off (z)

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+z()"3

Recommended Design Lateral Load carrying Capacity :

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

: BH-02
Fixed
0.60 m
0 m
: 20,0 m
¢ 1.0
19.0 m
25 MN/m?
: 25000000 kN/m?
0.006362 m*
Clay
: Submerged
11
27000 &N/m®
9000 «N/m?
i 283
: 0.00
. 2.20
¢ 513 m
: 0.005 m
1 70.89 kN
ral kN
182
1 0.67 m
122 kN-m
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FIG. AT Relation Ship. hetween Angle of Internal Friction &
N-value (Reproduced from 15:6403-1981)

Standard Penetration Resistence - H-Blows/Zems.

5 i

| 2 3
Unconfined Compressive Strength of Saturatad Clay (qu), kg/sg.cm.

FIG. A2 : Relationship between UCC & SPT-Value (N} of
Saturated Clay (AfterTerzhagi & Peck, 1948)
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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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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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