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CHAPTER.l

1.0

INTRODUCTION

Project lnformation Matrix

Nature of project : Proposed Residential Building (Stilt+S Upper Floors)

Project Owner : Casa Grande Coimbatore LLP,

Project Location : Keeranatham, Coimbatore, Tamil Nadu.

Job Code : GEC-JC-GT-4084

1.1 Scope of Work

1.1.1 Field Work

* Conducting seven soil investigation bore holes of 150 mm & NX diameter upto 6.0m depth or

up to the refusal strata with SPT>100

* Conducting Standard Penetration Test (SPT) within the borehole at every 1.0m depth interval

up to 5.0m and thereafter at every 1.5m depth interval up to 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

.i. Atterberg's limits

* Grain Size Analysis

{. Chemical Analysis test on soil and water samples to give pH, Chlorides and Sulphates

1.2 Structure of the Report

* Contents

* lntroduction

.!. lnvestigation Methodology & Test Results

* Geology &Sub-Surface Stratification

* Foundation System

* Recommendation

{. Annexure

1



2.0

2.1

2.1.1

CHAPTER-2

INVESTIGATION METHODOLOGY &
TEST RESULTS

Preamble:

Seven soil investigation boreholes were put as per the planning of the engineer in-charge and

these locations are shown in Fig.2.o.The equipment used and the methodology adopted to

carry out the fieldwork is described below.

Methodology of Field Work:

Equipment Used and Method ol Drilling:
All the boreholes were sunk by conventional rotary drilling rigs. For borehole N,lethodology

followed for boring conlormed to lS: '1892 -2000. Boring was progressed by the cutting action

oI 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 lo drill in highly weathered rock slratum where the normal boring

process became slow. Diamond Core (DC) bit drilling was adopted in moderately wealhered

rock formations where penetration using TC bit was became slow.

2.1.2 Slandard Penetration Tests:

This is a lield test to determine "Penetralion Resistance of Stratum at the Test Depth". This

has been conducted in the boreholes generally up to refusal depth using procedures

described in lS:2131- 2002. ln this test, split spoon sampler (50.8 mm OD and 35 mm lD) has

replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving

collar with f ree f all of 75 cm. The length of sampler is 60 cm.

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

2.1 .3 Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

The SPT-samples collecled were used as disturbed soil samples. These samples were used

for visual and physical identilication and for conducting laboratory classilication lests as per

l.s.'1498-'1970.

2.1.4 Collection of Ground Water Samples:

One represenlative water sample from each borehole was collected after 24 hours of

completing the borehole if water table met within the investigaled depth.

Note on Groundwater Table Record:

.:. Groundwater table observation in geotechnical report is predominanfly 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 invesligation.

2



Hence, the level shall be taken as guidelrnes only lo plan the investigation lor 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

2.2 Laboratory testing:

2.2.1 On Coarse Grained Soil

On the representative samples, sieve analysis lests 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 2.7. The graphical representation of grain size distribution curve lor

the representalive samples in each bore is presented in Fig. 2.8 to 2.14.

2.2.2 On Fine Grained Soil

On the SPT sample index property tests were conducted to estimate consistency. These test

results are presented in Tables-2.'l to 2.7. The graphical representation of hydrometer

analyses curve for the representative samples in each bore is presented in Fig.z.15lo 2-2o.

2.2.3 Chemical Analysis Tests

On representative soil and water samples chemical analysis tests were conducted to estimate

pH, Chlotide and Sulphates and lhese results are presented in Table - 2.8.

2.3 Summary:

The seven locations of the field investigation boreholes are shown in site plan given in Fi9.2.0.

The average sub soil proliles encountered at each location along with their classilication and

engineering properties are presented in Figs.2.'1 to 2.7.

3
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BORE HOLE I\C, BH-O1
SITE INVESTIGATION RECORD

SHEET 1 OF 1

1;0mm
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE DIA OF BORE HOLE

NX

t-ocaTtoN Keeranatham, Coimbatore MAcHINE No. cR-01 CHAINAGE (m) AORE START DATE 2A110t2022

STRUCTURT Slilt+5 Upper Floors ORILI.ING METHOD Rotary N BORE END DATE 29t10t2022

JOB CODE JC-GT-4080 Bentonite E TOTAL DRILL DAYS 2

Drilling progress
per metre SPT Details Sample Details Layer Data
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Geotechnical Description
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Brown,Moist,Clayey Sand(SC) Sand-
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Greyish Brown, tvtoist,Very Sliff ,

Sandy Silty CLAY (CH) with Lime Parlicles
Sandy Clay of High Plasticity
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L3 3,0

Greyish Brown,l\roist,Very Dense,Poorly
Graded,Clayey SAND(Sc) wirh Lime

Parlicles Sand-Clay mixtures

SPT Hammer
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L4 3.5

Whitish,Moist,Very Dense,Poorly Graded,Silty
SAND(SM) with Lime Particle Sand-Silt

mixtures
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L5 6.0

White/Light Brown,Fine Grains,
Massive,Highly Weathered Limestone
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CS - Core Sample DS - Disturbed Sample LOGGED PROJECT SITE DETAILSVinod Pradap REMARKS

SS - Splil Spoon Sample SC - Soil Cutter DATE at10tm22 GROUND LEVEL (m) 0.00

UDS- Undislurbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasin WATER TABLE (m) Nit

WS - Wash Sample DB - Diamond Bit OATE 151111?ol2 CASING OEPTH (m) 0.00

Borehole at6m below
at BH-01FlG.2.1 on

l/

\r'
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BORE HOIE Nc

SITE INVESTIGATION RECORD
SHEET OF 1

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE DIA OF BORE HOLE

NX

LOCATION Keeranalham, Coimbatore MACHINE No. cB-01 CHAINAG€ (m) BORE START DATE 29t'1ot2022

SIRUCTURE Stilt+5 Upper Floors DRILLING METHOD Rotary N BORT END DATI 29t10t2022

JOB CODE JC-GT-4080 FI-USHING MEDIUM Bentonite
CO.ORDINATES

E TOTAI- DRILI- DAYS 1

Drillinq progress
per metre

Core Details SPT Details Sample Details Layer Data

Time Blows/cm.
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No. Type RL (m)
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Geotechnical Description

L1 0.5

Brown,Moist.Clayey Sand(SC) Sand-
Clay mixtures

L2 2.0

Greyish Brown, Moist,Very Sliff,
Sandy Silty CLAY (CH) with Lime Particles

Sandy Clay ol High Plasticity

'13

7 12
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40

LJ 2.5

Greyish Brown.Moisl,Very Dense,Poorly
Graded,Clayey SAND(SC) with Lime

Particles Sand-Clay mixtures
SPT Hammer

Rebound
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t4 6.0

White/Light Brown,Fine Grains,
Massive,Highly Weathered Limestone

Rock
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CS - Core Sample DS - Disturbed Sample LOGGED Vinod Pradap PROJECT SITE DETAILS REMARKS

SS - Split Spoon Sample SC - Soil Cutter DATE ?pt10tm22 GROUNO LEVEL (m) 0.00

UDS- Undislurbed Sample TCB - Tungsten Carbide Bit CHECKED Jaleel Yasln WATERTABLE (m) Nit

WS - Wash Sample DB - Diamond Bit DATE 15t11lmz2 CASING DEPTH (m) 0.00

below E.G.Lterminated at 6 m
.2.2 Sub Soil Profile at Location

6

Bor



BORE HOLE No. BH.O3
SITE INVESTIGATION RECORD

SHE ET 1 OF 1

1;OmmPROJECT ilAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE OIA OF BORE HOIE
NX

t-ocATtoN Keeranatham, Coimbatore MACHINE No. cR-01 CBAINAGE (m) BORE START DATE 29t10/2022

STRUCTURE Slilt+5 Upper Floors DRILI-ING METHOD Rotary N EORE END DATE 29t10/2022

JOB CODE JC-GT-4080 FI-USHING MEDIUM Bentonite
CO-ORDINATES

E TOTAT DRILT OAYS 1

Drilling progress
p€r metre Core Details SPT Details Sample Details Layer Data

Time Blows/cm.
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18

5 7

20

13

L3 2.5
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SPT Hammer
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White,Fine Grains, Massive,Highty
Weathered Limestone Rock
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CS - Core Sample DS - Disturbed Sample LOGGED Vinod Piadap PROJECT SITE DETAILS REMARKS

nated at 6 mrehole below

UDS- Undisturbed Sample

SC - Soil Cutter

DB - Oiamond Bit

TCB - Tungsten Carbide Bit
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?9,110t2022

Jaleel Yasin
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Nit

GROUND LEVEL (m)

CASING DEPTH (m)
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Brown,Moist,Clayey Sand(SC) Sand-
Clay mixtures

15t11tm22
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BORE HOLE No. BH-O4.:
SITE INVESTIGATION RECORD

SHEET OF 1

1S0m m
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE DIA OF 8OR€ HOLE

t-ocATtoN Keeranatham, Coimbatore MACHINE No. cR-01 cHAINAGE (m) BORE START DATE 30t10t2022

STRUCTURE Still+5 Upper Floors DRILI-ING METHOD Rotary BORE ENO DATEN 30110t2022

JOB CODE JC-GT-4080 FI.USHING MEDIUM Bentonite
CO.ORDINATES

E TOTAL DRILL DAYS 1

Drilling progress
p€r metre

Core Oetails SPT Details Sample Details Layer Data

Time Blows/cm
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No. Type RL (m)

!

) z o
o Geotechnical Description

L1 0.5

Brown, lVloist, Clayey Sand(SC) Sand-
Clay mixtures

L2 ?.o

Brownish Grey, Moist, Hard, Sandy Silty CLAY
(CH) with Lime Particles Sandy Clay of High

ptasticity

18

7 15

35

22

47

L3 2.6

Bromish Grey,Moist,Very Dense,Poorly
Graded,Clayey GRAVEL(GC) with Lime

Particles Sand-Clay mixtures
SPT Hammer

Rebound
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L4 6.0

White/Light Brown,Fine Grains,
Massive,Highly Weathered Limestone

Rock

-6

8

I

1 o

ozloo
To

.;l;,
To

,,1,,
To

.;1,,
To

.,1,.
To

;,1,.
To

10 49

SC

SC

SC

DB

DB

DB

'18

20

24

0

0

0

I

>'t 00

37

82

J

14.00

I
5.00

6.00

1

2

3

4

6

SS

CS

SS

WS

CS

CS

-1.0

-2.6

-2.O

-4.0

-5.0

-6.0

CS - Core Sample DS - Dislurbed Sample LOGGED Vlnod Pndap PROJECT S]TE DETAILS REMARKS
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Borehole below

0.00

UDS- Undisturbed Sampte

DATE

DATE

CHECKEO

GROUND LEVEL (m)

CASNG DEPTH (m)

WATER TABLE (m) Nit
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SS - Split Spoon Sampte

WS - Wash Sample

TCB - Tungsten Carbide Bit
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BORE HOLt No. BH-O5
SITE INVESTIGATION RECORD

SHEET OF 1

PROIECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE DIA OF BOR€ HOI-€
NX

LOCATION Keeranatham, Coimbatore MACHINE No. cR-0't cHAINAGE (m) BORE START DATE 30t10t2022

STRUCTURI Stilt+5 Upper Floors DRILLING METHOD Rotary EORE END DATE 31t10t2022

lo8 coDE JC.GT.4O8O FLUSHING MEDIUM Bentonite
CO.ORDINATES

E TOTAI. DRILI- DAYS 2

Orilling progress
per metre

Core Oetails SPT Details Sample Details Layer Data

Time Blows/cm.
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Geotechnical Description

L1 0.5

Brown.Moist.Clayey Sand(SC) Sand-
Clay mixtures

L2 2.O

Brownish, l\,loist, Very Stiif , Sandy Silty CLAY
(CH) with Lime Particles Sandy Clay of High

Plasticity
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7 10
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L3 2.A

Greyish,Moisl, Oense,Poorly Graded,Clayey
GRAVEL (GC) with Lime Parlicles Sand-Clay
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SPT Hammer
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CS - Core Sample DS - Disturbed Sample LOGGEO Vinod Pradap PROJECT SITE DETAILS REMARKS

SS - Split Spoon Sample SC - SoilCutter DATE 31t10tm22 GROUND LEVEL (m) 0.(x!

UOS- Undisturbed Sample TCB - Tungsten Carbide Bil CHECKED Jaleel Yasin WATERTABLE (m) Nit

WS - Wash Sample DB - Diamond Bit DATE 151111m22 CASING DEPTH (m) 0.00

Borehole terminated at 6 m de below E.G.L
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BORE HOLE No. BH-O6
SITE INVESTIGATION RECORD

SHEET OF 1

1S0mm
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAI APARTMENT AT COIMBATORE DIA OF BORE HOLE

NX

tocaTtoN Keeranatham, Coimbatore MACHINE No. cB-01 CHAINAGE (m) BORE START DATE 30t10t2022

STRUCTURE Stilt+5 upper Floors DRILLING METHOD Rotary BORE END DATE 30t10t2022N

JOB CODE JC-GT-4080 FLUSHING MEDIUM Bentonite
CO.ORDINATES

E TOTAT DRITL DAYS 1

Drilling progress
Per melre

Core Details SPT Details Sample Details Layer Data

Time Blows/cm.
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No, Type RL (m)
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) z o
o Geotechnical Description

L1 0.5

Brown, lvloist, Clayey Sand(SC) Sand-
Clay mixtures

t2 2.O

Brownish, Moist, Very Stifl, Sandy Silty CLAY
(CH) with Lime Particles Sandy Clay of High

Plasticily
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Brownish,Moist,Very Oense,Poorly
Graded,Clayey GRAVEL (GC) with Lime
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Weathered Llmestone Rock
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BORE !OLt No. BH-O7
SITE INVESTIGATION RECORD

SHEET 1 OF 1

150mm
PROJECT NAME PROPOSED CONSTRUCTION OF RESIDENTIAL APARTMENT AT COIMBATORE DIA OF BORE HOLE

NX

LOCATION Keeranatham, Coimbatore MACHINE No. CR-01 CHAINAGE (m) EORE START OATE 31t10t2022

STRUCTURE Still+5 Upper Floors ORILLING METHOD Rotary N BORT END DAT€ 31110t2022

JOB CODE JC-GT-4080 FLUSHING MEDIUM Bentonite
CO.ORDINATES

E TOTAI- ORII-I DAYS 1

Drilling progress
per metre

Co.e Details SPT Details Sample Delails Layer Data

Trme Blows/cm.
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No. Type RL (m)

E

J
z o

Geotechnical Description

L1 0.5

Brown. l\iloist.Clayey Sand(SC) Sand-
Clay mixtures

L2 2.0

Brownish, Moisl, Hard, Sandy Silly CLAY (CH)
wiih Lime Particles Sandy Clay ol High

Ptasticity

17

I 'l 
1

28

?o

35

L3 2.5

Brownish,Moisl,Very Oense,Poorly
Graded,Clayey SAND(SC) wilh Lime

Parlicles Sand-Clay mixtures
SPT Hammer

Rebound
ololool
o
F

(v,

L4 6.0

White,Fine Grains, Massive,Highly
Weathered Llmestone Rock

1

2

3

4

5

6

7

8

9
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ro I ro
To

10 I rl

,rlm
To

10122

,,1..
To

10l40
ro I sa

To
11127

rr | +o
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','',rl'o'*
To

'3 35
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>1 00

31
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I
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6
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CS
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WS

CS

-2.O

-2.5

-3.5

-4.5

-6.0

1.0

I

CS - Core Sample DS - Disturbed Sample LOGGED Vinod Pradap PROJECT SITE DETAILS REMARKS

SS - Split Spoon Sample SC - SoilCutter DATE 31110.tm22 GBOUNO LEVEL (m) 0.00

UDS- Undisturbed Sample TCB - Tungslen Carbide Bit CHECKED Jaleel Yasln WATERTABLE (m) Nit

WS - Wash Sample DB - Diamond Bit DATE 15t11ttu22 CASING DEPTH (m) 0.00

Borehole atOm E.G

Profile at BH-07FlG.2.7
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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(FINES) Silt and Clay Sand
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(FINES) Silt and Clay Sand

0,

o
x

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

0.001 0.010 0.100

Particle Size Diameter (mm)

Fig 2.19 Hydrometer Analysis Master Curve

1.000

a,

a

-/
{

^-tj

-

23

I

I

I



( ( ( ( { ( ( { ( ( ( ( ( t < I { ( ( t ( ( ( ( ( ( ( ( ( ( ( ( ( (

-l-Bore Hole No:07 Depth: 1.0m

(FINES) Silt and Clay Sand

100.0

90.0

80.0

70.0

/

.{

/ /

^r/
f

-

60.0

o
.E 50.0r
o
x 40.0

30.0

20.0

10.0

0.0

0.001 0.010 0.100

Particle Size Diameter (mm)

Fig 2.20 Hydrometer Analysis Master Curve

1.000

24

I

i

I

1

l

I

1

i

1

t
t

t

I

t1
I
I

I

liiI
t;1l

I

i
,|

ttlttl
l

.'



LABORATORY TEST RESULTS
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Table-2.1 Laboratory Classilication ot Soll Samples trom BH-01

J

ul
I
o

E
ut

6

Sub Soil Classification

Flne Gralned (FG)

q

IE

=
.9

e

o

o

o

lS-Nolalion

CI

to

z

* a
E

E
E

o

E
E

o

o
o
I

o

s
J
G

J

;{
I

s de

o
SS 27 68 30 38 1.08 11 1 v.stiff Above CH 3 5 11 11 25 FG>50% FG>50% FG>50%

57 SS 24 64 28 36 1.11 13 cG>50% Above 26 11 12 6 35 10 V-Dense <50%

>100 WS 54 10 3 0 0 V.Dense GP <50%

1.0

2.4

3.0

FG = Fine Grained
CG = Coarse Grained

NMC= Nature Moislure Contenl
LL = Liquid Umit

PL = Plastic Limit
lp = Plasticity lndex

lc = (LL-NL,lC)/lp

SL = Shrinkaoe Limit

FS = Differential Frees Well lndex

Cu = Uniformity Coeflicient

Cc = Coefficient of Curvature
IP=LL-PL

LAB IN-CHARGE [7],PBAVEEN

REVIEWED BY JALEEL YASIN
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Coarse Grained (CG)

29

SC

cG>50%
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fable-2,2 Laboratory Classification ot Soil Samples from BH-02

Fine Gralned (FG) Coarse Grained (CG)

lS-Notation

o
=z

@

*
)
GB

s
Jr

;e

t!
I
o

Above

q

.EE

=<Bi

=
o.

.9

z
th o

s

=
15

12

@

5

m

a

m

B

E
E

d

E
E

o

E
E

o

o
o
I
o

6

o

I
(,)

o
.:
6tl

30 32 1.03 11 109 Hard CH 2 6 42 FG>50% FG>50% FG>50%

22

E
@ 26 1.1 5 14 49 cG>50% 17 12 V.Dense <50% SC

cG>50% 44 3S 0 0 V.Dense <50% SP

J
(,
ul,
.9
.o

E

o

ss

E

tm

FM

ml

31

>100

69 SS

WS

LAB IN.CHARGE M,PRAVEEN
FG = Fine Grained
CG = Coarse Grained

NMC= Naturo l\roisture Content
LL = Liquid Limil

PL = Plastic Limit

lp = Plasticity l6dex

lc = (LL-NMC)/lp

SL = Shrinkaoe Limit

FS = Dillersntial Frees Well lndex

Cu = Unilormily Coellicient

Cc = Coe,licienl of curvature
REVIEWED BY JALEEL YASIN
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Sub Soll Classification
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Table-2.3 Laboratory Glassification of SoilSamples from BH-03
j
o.
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CL

E(!
o
o
o
CL

Sub Soil Classification

Fine Grained (FG) Coarse Grained (CG)
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I
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olt
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o
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(,
o
o.ote
E<
=<coo-
,6
oc

C
o
(!
o
4o
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o
E
Cl

*
oo
(E
oo

a
E

Eo
=

*
o
tr
lt

I
6

s
(E

o

E
E
o

o

E
E
o

o

E
E
Q
@o

o
o
o
@o
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o
@oxo

o
N o

o
il
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.=o
oo
o

so
OE

lS-Notation

o
G

a5

't5
c
G

1.0 20 SS 28 64 30 34 1.06 11 118 v.stiff Above CH 7 7 8 7 47 24 FG>50% FG>50% FG>50%

2.0 55 SS 10 41 21 20 1.55 14 50 cG>50% Above 46 10 I 10 28 5 V.Dense GC <50%

2.5 >1 00 WS cG>50% 61 19 17 3 0 U V.Dense GP <50%

FG = Fine Grained

CG = Coarse Grained

NMC= Nature Moisture Content

LL = Liquid Limit

PL = Plastic Limit

lp = Plasticity lndex

lc = (LL-NMC)/Ip

SL = Shrinkaqe Limit

FS = Diflerential Frees Well lndex

Cu = Uniformity Coelficient

Cc = Coelficient ol Curvature

IP=LL.PL

LAB IN.CHARGE Iil.PRAVEEN

REVIEWED BY JALEEL YASIN
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Table-2.4 Laborato Classification ol Soil Sa from BH-04
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E

*
Gtlt

.g
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Eoo
o
o
CL

Sub Soil Classilication

Fine Gralned (FG) Coarse Grained (CG)
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a
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c
G
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CLo9oEc
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E
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(I,
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E
E
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I
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o
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.=ocoo
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6
OE

lS-Notation

o
G
(,

tr
Gai

1.0 37 SS 25 58 29 29 1.14 12 108 Hard Above CH 't0 6 7 11 42 24 FG>50% FG>50% FG>50%

2.0 82 SS 8 42 20 22 1.55 15 46 cG>50% Above 34 12 I 11 30 5 V. Dense GC <50%

2.6 >1 00 WS cG>50% 52 22 17 I 0 0 V. Dense GP <50%

FG = Fine Grained

CG = Coarse Grained

NMC= Nature Moisture Content
LL = Liquid Limit

PL = Plastic Limit

lp = Plasticity lndex
lc = (LL-NMC)/Ip

SL = Shrinkaqe Limit

FS = Dillerential Frees Well lndex

Cu = Uniformity CoeJlicienl

Cc = Coefficient of Curvature

IP=LL.PL

LAB IN.CHARGE M.PRAVEEN

REVIEWED BY JALEEL YASIN
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Table-2.S Laboratory Classification ol Soil Samples from BH-05
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Sub Soil Classification

Flne Grained (FG) Coarse Grained (CG)
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lS-Notation

o
(g

(5
c(!
tn

1.0 21 SS 25 68 31 37 '1.16 10 100 v.stiff Above CH 7 7 17 I 39 22 FG>50% FG>50% FG>50%

2.0 47 SS 24 57 28 29 1.14 12 70 cG>50% Above 30 8 13 7 34 8 Dense GC <50"k

2.6 >'100 WS cG>50% 39 34 22 5 0 0 V.Dense <50% SP

FG = Fine Grained

CG = Coarse Grained

N[IC= Nature lVloisture Content

LL = Liquid Limit

PL = Plastic Limit

lp = Plasticity lndex

lc = (LL-NMC)/lp

SL = Shrinkagel@j!

FS = Differential Frees Well lndex

Cu = Uniformity Coelticient

Cc = Coellicient ol Curvature

IP=LL.PL

LAB IN-CHARGE I\,4.PRAVEEN

REVIEWED BY JALEEL YASIN
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Table-2.6 Laboratory Classification of SoilSamples from BH-06
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Sub Soil Classification

Fine Grained (FG) Coarse Grained (CG)
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a
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E
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soE

lS-Notation

o
G

a4

tr
G

1.0 30 SS 24 58 29 29 1.17 11 98 v.stitf Above CH 11 '10 16 10 35 18 FG>50% FG>50% FG>50%

2.0 93 SS 22 53 27 26 1.19 14 57 cG>50% Above 31 I 12 I 32 I V.Dense GC <50%

3.0 >1 00 WS cG>50% 47 32 18 3 0 0 V.Dense SP

FG = Fine Grained

CG = Coarse Grained

NMC= Nature Moisture Content
LL = Liquid Limit

PL = Plastic Limit

lp = Plasticity lndex

lc = (LL-NMC)/|p

SL = Shrinkaoe Limit

l-S = Dillerential Frees Well lndex

Cu = Uniformity Coelficient

Cc = Coellicient ol Curvature

IP=LL.PL

LAB IN.CHARGE N/.PRAVEEN

REVIEWED BY JALEEL YASIN

30

<50%



( ( ( ( ( ( ( ( ( ( ( t ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (

l@

6#
ffiW

Table-2.7 Laboratory Classification of Soil Samples from BH-07
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1.0 3l SS 32 78 33 45 1.02 I 100 Hard Above CH 2 7 I b 49 27 FG>50% FG>50% FG>50%

2.0 63 SS 21 58 26 32 1.t6 12 60 cG>50% Above tb 15 13 8 37 11 V.Dense <50% SC

2.5 >'100 WS cG>50% 4 7 74 15 0 0 V.Dense <50"L SP

FG = Fine Grained

CG = Coarse Grained

NMC= Nature Moisture Content

LL = Liquid Limit

PL = Plastic Limit

lp = Plasticity lndex

lc = (LL-NMC)/lp

SL = Shrinkaqe Limit

FS = DifJerential Frees Well lndex

Cu = Uniformity Coefficient

Cc = Coellicient of Curvature

IP=LL-PL

LAB IN-CHARGE IV.PRAVEEN

REVIEWED BY JALEEL YASIN

3l



Table-2.8 Results of Ghemical Analysis

SL
No.

Bore
HoleNo.

Soil (2:1)
Depth of
Sample

(m) pH
Chlorides

(mq/!)
Sulphates

(mq/l)

1

2

3

4

BH-01

BH-03

BH-05

BH-07

2.O

2.O

2.O

2.0

7.34

7.34

7.34

7.34

221

228

225

231

309

315

306

318
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3.0

3.1

3.1.1

CHAPTER.3

GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:

Geoiechnical investigation carried out at a specific site provides locat on spec fic sub surface

characteristics based on which the design ol sub structures/loundations is generally carried

out. However, the macro-level understanding oI the sub surface is also needed for a

comprehensive understanding ol the sub structure/foundation response to naturally super

imposed loads like earthquake lorces etc., The macro level understanding ol the sub surface

is better provided through the knowledge of the Geology of the region. Since, it is beyond the

scope of the present study to carry out geological investigation to establish the geology of lhe

study region; published data are presented below along with the sub surface stratification

observed through the direct borehole investigation carrjed out at the specilied locations.

Geology of the Region (based on the published data)

Formation Characteristics:

The present location falls under coimbatore district, which can be geologically classilied as

Sedimentary rock lormation and hard rock lormation (Charnockite of Meta igneous origin) of

Archaean Rock Group, overlain by recent deposits.The entire area is moslly covered by recent

alluvium on the site. The rocks present in this site are of sedimentary formalion Limestone

undergone weathering to variable extent. The lhickness of alluvium deposit is around 2 to 3

meter underlain by varying degree of weathering.

The present location falls under coimbatore District, geologically it is classified as recent

alluvium deposits consisting of Sandy Silty Clay and silty sand/Clayey Silty Sand, which is

underlying by basement rock.

Recent alluvium deposit

Sedimentary lormation (Limestone Rock)

3,2 DESIGN SUB SOIL PROFILE:(lrom Foundation Engineering Application)

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

design soil parameters required lor the design ol sub structure using the following shear strength

correlations with respect to the Standard Penetration Test Values of ditferent layers.

For Coarse Grained Material, Bel. lS:6403 lo estimate Angle ot Shearing Resistance

(Reproduced and shown in Fig.Ai).

For Fine Grained Material, Rel, Terzaghi & Peck, 1948, to estimate Unconlined

compressive Strength (Reproduced and shown in Fi9.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
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1 0.00 0.50 0.50 Clayey Silty Sand

2 0.50 2.00 1.50 Sandy Silty Clay Greyish
Brown 29

Very
stiff 20.5 193

3 2.00 3.00 1.00 Clayey Silty Sand
Greyish
Brown

57
Very

Dense
20.5 42.05

4 3.00 3.50 0.50
Silty Sand with Lime

Particles
White >1 00

Very
Dense

21 42.5

5 3.50 6.00 2.50 Highly Weathered
Limestone White/Brown cRR-18 %,22y" &28%, RQD-o%

REFERENCE BORE HOLE.BH: 02 Ref R.L. ol G.L. (m): 0.00
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1 0.00 0.50 0.50 Clayey Silty Sand

2 0.50 2.00 1.50 Sandy Silty Clay
Greyish
Brown

31 Hard 21 207

3 2.00 2.50 0.50 Clayey Silty Sand
Greyish
Brown

69
Very

Dense
21 42.5

4 2.50 6.00 3.50
Highly Weathered

Limestone
White/Brown cRR-1 1 "/",17"/" & 26y", RQD-o%
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1 0.00 0.50 0.50 Clayey Silty Sand

2 0.50 2.00 1.50 Sandy Silty Clay Greyish 20
Very
stiff 20 133

3 2.00 2.50 0.50 Clayey Gravel Greyish 55
Very

Dense
20.5 41.75

4 2.50 6.00 3.50
Highly Weathered

Limestone
White/Brown cRR-14 "/",27"/" & 33%, RQD-o%
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REFERENCE BORE HOLE.BH 04
Ref R.L. of G.L.
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37 Hard 21
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Brownish
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82
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Dense

21 42.5

4 2.60 6.00 3.40
Highly Weathered
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White/Brown cRR- 1 I %,20/" & 24"/", RQD-o%
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4 2.60 6.00 3.40
Highly Weathered
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White/Brown cRR-1 3 y",17V" & 24/", RQD-0%
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3 2.00 2.50 0.50 Clayey Silty Sand
Greyish
Brown

63
Very

Dense
21 42.5

4 2.50 6.00 3.50
Highly Weathered

Limestone
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4.0

4.1

4.2

CHAPTER-4

FOUNDATION SYSTEM

Foundation System

For the kind of proposed slructure and sub soil condilions, shallow ,oundation system coupled

with soil replacement within the loundation trench can be adopted. The lsolated column

footings can be located at a depth of 1.5m over a well compacted sand-gravel (1:1) mix or

quarry dust ol 300mm thickness laid in non-compacted layers ol 150mm at optimum moisture

content and compacted using a plate compactor or hand ramming lechnique.

Thus, the overall depth of foundation excavalion will be 1.80m below the existing ground level.

The schematic arrangement ol foundation system is presented in Fig. 4.1.

The lootings can be designed lor an allowable safe bearing pressure of 300kPa.

37

Preamble:

ln the design of foundation system, lhe stress-slrain compatibility of the super structure, sub

structure and the bearing strata should be satisfied both individually and as a combined

system. ln view ol this, the following data are needed for the design of foundation system,

defined in terms of the type of sub structure and the bearing strata characteristics.

. The super structure characteristics along with the loading paltern on the sub structure

. The sub soil characteristics that define the required substructure con{iguration for a

safe lransfer of super-structural loads to the bearing strata

Considering the above aspects of the foundalion design, the suitable type of foundation

system is presented below.

Proposed Structures

An understanding of the proposed construction and lhe order of loads on the foundations is

needed for choosing the appropriate foundation system. ln the present case, the proposed

structure is configured with stilt plus live upper floors, and is meant for residentaal use. For this

kind oI structure, lhe column loads could vary between 1500 kN to 2500 kN. The above

mentioned loads have no bearing on the design ol eilher sub or super structures and are

mentioned just to plovide an insight to choose an appropriate loundation syslem with respect
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ISOLATED FOOTINGS

FIGURE-4.1 : THE SCHEMATIC ARRANGEMENT OF FOUNDATION

E.G.L

1.50m
1.80m

300mm
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5.0

5.1

CHAPTER.5

BECOMMENDATIONS

Recommendation lor shallow loundation
.1. For the kind of sub soil conditions shallow foundation system coupled with soil

replacement type of ground improvement technique within the foundation pit can be

adopted

.1. The depth of foundation excavation will be 1 .80m below the existing ground level and shall

be back filled with either sand-gravel (1 :1) mix or quarry dust ol 300mm thickness laid in

non-compacted layers of thickness not more than 'l50mm and compacted at optimum

moislure content using a plate vibrator or hand rammer

* The !g!e!@!q!gg!!C$ can be located at a depth ol 1.50m over the prepared bed

and can be designed for an allowable safe bearing pressure of 300kPa.

* The back filling ol foundation trenches shall be carried out using either sand/gravel or

quarry dust.

* All columns shall be connected with grade beams in both lhe directions irrespective of wall

layout

.:. The ground lloor shall be minimum '1.0m above the natural ground and the plinth shall be

Iilled with sand/gravel/quarry dust. This height is recommended to contain the inlluence ol

soil volume change on the flooring. ln case, floor is not raised, the ground floor shall be

constructed as a suspended R.C.C. slab.

General Recommendation:

* Since, chlorides and sulphates are well within the permissible limits, no special steel or

cement is required for the construction of footings

FOR GEO ENGINEEBING CONSULTANTS, CHENNAI
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER lS:6403
Ret.BH-05

1.1 Geometrical Dala :

Shape of the Foundation Square
Depth of Foundation Below E.G.L"Df" (m) 1.50

Soil Replacement Thickness of CNS Layer (m) 0.30
Total Depth of Foundation (m) 1

Breadth of Footing "B" (m) 1

Length of Footing "L" (m) 1

B/L 1

lnclination of Vertical Load with the Vertical (a) 0.

1.2 Soil Data
Type of Effective Bearing Strata : Sand

Average Design SPT-value of the Bearing Strata 30.00
Type of Shear Failure: General

Angle of Shearing Resistance 36.00
1.3 Design Parameters:

80
00
00
00
00

Bulk Density of Soil above the loundation depth (16us)

Water Table Correction Factor (w')
Effective Overburden pressure at foundation level (q)

Bearing Capacity Factors:
Nc=

Nq=

Ns=

18.50

0.50
't2.75

N/A

39.48

60.31

phi

kN/mr

kPa

Shape Factors:
S"= -

Sq = 1'20

Ss = 0'80

Depth Factors :

D"= -

Dq = 1'02

Ds = 1'02

lnclination Factor:
lc = 1'00

lq = 1'00

ls = 1'00

1.4 Ultimate Bearing Capacity (Qu) :

Qu=q-(Nq-1 ).Sq-Dq.lq + 0.5.B.9-Ng-Sg'Dg.lg-w' 831.1 6
(g should be read as gama)

1.5 Sale Bearing Capacity (Qsafe) :

Factor of Safety (F.S.) : 2.50
Qsafe: 332.47

Say Q*1" 300

2 Computation of Settlement for Maximum Pressure and Size of Footing: (as per
!S:8009-Part-!-Ret. Eq.I1) (Elastic Analysis)

The immediate elastic settlement (Si)= qB(1-m2)'llEs

q= bearing pressure 300.00 kPa
Poission's Ratio (p) 0.30

Modulus of Elasticity (E.)(Ref. Joseph E Bowels,1996,page31 6,Table5.6, Japanese
design standards)

Modulus of Elasticity (Es) 78000.00 kPa

Size of looting considered for maximum settlement(m) 1.00
lnfluence factor 1.00
Rigidity Factor 1.00

Elastic Settlement (DH; ) 3.50 mm

<50 mm

40

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

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

our services doesn’t just end there
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