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DISCLAIMER

We've been asked to look into the ground and identify and quantify everything that mother nature has
put thereand predict how those materials will react to construction and long-term performance of a
facility - and we may fall short of this lofty goal.

We have made reasonable and prudent conclusions but a cloud of uncertainty inherently looms over
the project as per the pre and post facilities laid and their elemental behaviour on the mother soil.
Also, the variable nature of soil strata and it’s varying characteristics may make the recommended
foundation system disqualify and hence it’s recommended that special care shall be taken by the
owner during and after the construction is complete and during the run period of the building.
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l CHAPTER-1 I

INTRODUCTION

Preamble

Sreerosh Properties (P) Ltd, Chennai proposed to construct a Residential
Building (Stilt+05) at Door No: 67(28), Earlier No: 4A, Taylors Road,
Kilpauk, Chennai-600010.Comprised in 0.S.No: 272, R.S.No: 154/6 as per
patta R.S.No: 154/183 of Block No: 13, Egmore Village, Egmore Taluk.
For the purposc of designing the foundations, the responsibility of carrying out
suitable soil investigations was entrusted to M/s. Geo Mines ENGINEERS
Pvt. Ltd., Chennai.

This report contains the ficld and laboratory test results along with Design

computations and recommendations for suitable foundation systems.

Scope of Work

Sinking Two Standard Soil investigation bore holes of 150mm diameter up to

a depth of 20.00m below existing ground level as directed by the engineer-in-

charge.
Conducting Standard Penetration Test (SPT) at regular depth intervals.

Collection of Split Spoon Samples or Disturbed Soil Samples
Collection of water samples from each bore hole.

Conducting relevant laboratory test results.

Structure of the Report

Contents

Introduction

[nvestigation Methodology & Test Results
Figures & Tables

Sub-Surface Stratification

Foundation Systems

Recommendations

Annexure (Design Computations)
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INVESTIGATION METHODOLOGY
& TEST RESULTS

Field Testing:
Preamble:
Two st d =6l investiont: - :
o standard soil investigation boreholes were put. I'he equipment used and

the methodology adopted to carry out the ficldwork is described below.

Equipment Used and Method of Drilling:
Equipment Used

The equipment used for performing the drilling operations was a Calyx Rotary

Drill Rig with direct mud circulation technique. The drill mud used was made

out of Sodium Bentonite.

Methodology of drilling

In the soil strata, the drilling operations were carried out using special drill bits

and cutters coupled with direct mud circulation.

In-Situ Strength Tests:
Standard Penetration Test:

Standard penetration tests were conducted at the borehole loc
change of strata

ations, in

accordance with IS: 2131. The tests were conducted at every

up to the depth of termination of the borehole as directed by the engineer-in-

charge.

Collection of Samples:
Disturbed Soil Samples

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

samples were used for visual and physica

o

| identification and for conducting

Jaboratory classification tests as per 1.S.1498-1970.
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collected fr
cted from the respective boreholes

S8

S Summary of Fjelq Work
The locatio :
ns ot > ] i
the borcholes are shown in site plan given in Fig. 2.0. The

soil profiles obtaine
obtained at each location is shown in Figs.2.1 & 2.2.

2.6 Laboratory Testing:
5 APEE Clvids i
2.6.1 Coarsc Grained Samples:
2.6.1.1 Grain size Analysis Tests:

Oll tl]c < ~O1% n] sam )lc‘;* E‘l at

and to classify them. These results are presented in Tables 2.1 & 2.2.

2.6.2 Fine Grained Samples:
2.6.2.1 Index Property — Free Swell Tests:

Atterberg Limits were carried out on fine grained soil samples to evaluate the
limits of different consistency states. Generally Liquid limits, Plastic limits
and Shrinkage Limits tests were conducted as per 1.5.2720 (Part-5)-1985 and
1.S.2720 (Part 6)-1972. On such type of soil strata encountered at the

investigation locations, such tests were conducted and the test results are

presented in Tables 2.1 & 2.2.

2.6.3 Chemical Analysis Tests:
2.6.3.1 Water Samples:

On representative water samples, chemical analysis tests were conducted to
estimate pH, Chlorides and Sulphates. These results are presented in

Table-2.3.
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Fig. 2.0: Site Plan Representing the locations of Field Investigation Points
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Table 2.2: Laboratory Test Result on the Soil Sample Collected Trom B2 \
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Dilt (24}

L lay (%)
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PL o)

|lpy
|

S

Depth of Sample below E.G.L. (m)
SPT of Sample
Type of Sample
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»
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Table 2.3: Chemienl

Water Snmples cpl

Greepuils Properties (Lig]

Analysis Results condueted on

Depth of

F

leeted from BH-01 & B11-02

N

Sample
Location || below pll Chlorides||  Sulphates
E.G.L. (ppm) (ppm)
(m)
BH-01 3.00 6.89 300.22 103.82
BH-02 3.00 6.88 313.68 193.83
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tests.  Further,

the strength pay.
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For Coarse Grained S L
Shearing Resistance,

For Fine Grained Samples,

Unconfined Compressive Strength

Sub Surface Stratification:
Soil Profile at BH-01 Location‘

(At BH-01 Location, as presented in Site plan)

Layer-1 (from E.G.L to 4.00
Type of Strata m depth)

Colour

Thickness of Layer

SPT of the layer

Relative Density

Angle of Shearing Resistance, ¢
Layer-2 (from 4.00m to 5.50m depth)
Type of Strata

Colour

Thickness of Layer

SPT of the layer

Relative Density

Angle of Shearing Resistance, ¢
Layer-3 (from 5.50m to 7.00m depth)
Type of Strata

Colour

Thickness of Layer

SPT of the layer

Relative Density

Angle of Shearing Resistance, ¢

Nreevash Vroperties (P) 10, ( hennai

CHAPTER-3

ICATION

locations.

ation.

with respect to

annlicat: .
pplication are derived based on the
assificats ” - 5 ;

lication tests and field in-situ strength

amelers are eof: ‘ol
lers are estimated based on the in-situ

ample 5.
ples, Ref. Fig.1, IS: 6403 to estimate Angle of

Ref. Terzaghi & Peck, 1948, to estimate

Silty Clayey Fine Sand
Brownish

4.00m

08

Loose

29.60°

Silty Fine Sand
Brownish
1.50m

13

Loose

30.90°

Silty Fine Sand
Brownish
1.50m

16

Medium Dense
31.80°



3

®

3.1.2

aines ENGINEERS PVL LA, Chengyy
Geo ! o E ppinecriog Divislon
f L ol€ o
et

Layer-4 (from 7,

’ll'y[{c ol Strata el
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Angle of Shearing Regig
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Type of Strata

Colour

Thickness of Layer

SPT of the layer
Relative Density

Angle of Shearing Resistane
Layer-6 (from 15.00m to IC\ (
Type of Strata

Colour

Thickness of Layer

SPT of the layer

Relative Density

Angle of Shearing Resistance

Layer-7 (from 18.50m to 2
Type of Strata - RAEpiD

Do depthy)

lance, ()

to 15.00m, depth)

8.50m depth)

Colour

Thickness of Layer

SPT of the layer
Consistency

Un-drained Cohesion, Cu

Ground Water

Srecrosh Properties (P) T ‘hennal

Silty Fine Sand
Cireyish

4.00m

10

lLoose

30.00"

Silty Fine Sand
Greyish

4.00m

25

Medium Dense
34.50"

Silty Fine Sand
Greyish

3.50m

36

Dense

37.65°

Silty Sandy Clay mixed
with lime stone
Greenish to Greyish
1.70m

>100

Hard

666.66kPa

Ground water table was encountered at a depth of 1.00m below the existing

ground level during the third week of December 2023.

Soil Profile at BH-02 Location

(At BH-02 Location, as presented in Site plan)

Layer-1 (from E.G.L to 2.00m depth)
Type of Strata

Colour

Thickness of Layer

SPT of the layer

Relative Density

Angle of Shearing Resistance, ¢
Layer-2 (from 2.00m to 6.00m depth)
Type of Strata

Colour

Thickness of Layer

SPT of the layer

Relative Density

1

Silty Clayey Fine Sand
Brownish

2.00m

07

Loose

29.40°

Silty Fine Sand
Brownish
4.00m

11

Loose
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m depth)

Colour

Thickness of Layer

SPT of the layer
Consistency

Un-drained Cohesion, Cu

Ground Water
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Sy Fine Sand
Civeyiah

4.060m

07

| aoag

29.40"

Silty Fine Sand
Gireyish

2.00m

20

Medium Dense
33.00"

Silty Clayey Fine Sand
Greyish

5.50m

38

Dense

38.20"

Silty Sandy Clay mixed
with lime stone
Greenish to Greyish
1.70m

>100

Hard

666.66kPa

Ground water table was encountered at a depth of 1.00m below the existing

ground level during the third week of December 2023.
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foundation system with re oundation design, the suitable type of
eSpect 1o the sub soil conditions encountered at the
[e

borehole locations is presented in the subsequent secti
sections.

Bearing Strata Characteristics

rom field investigati )
F estigations, it can be observed that the sub-soil strata
encountered at

o shallow depths are weak from both shear strength
characteristics and deformation considerations and hence cannot be considered
as bearing strata for proposed impending loads from structure.

However, the refusal soil strata (SPT>60) encountered below a uniform
depth of 18.50m below existing ground level can be considered as good
end bearing strata for proposed impending loads from structure.
Considering the above, suitable foundation system is presented below.

Foundation System

Deep Foundation System-20.00m Long Bored Cast-in-Situ
Friction cum End Bearing Piles

Considering the weak shear strength characteristics of the sub-soil strata

encountered at the investigation locations @ shallow depths, deep foundation

system consisting of 20.00m long bored cast-in-situ Friction cum End Bearing

Piles can be adopted.

Piles shall be drilled through DMC (direct mud circulation) technique.
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1.2 Layer-11
- Type of Strata: Silty Fine Sand
Verage SPT of the strataN: 11
Bulk Density of the strata,y: 15 KN/m’
Angle of Shearing Resistance.$: 30.3 Deg.
R.L of top of Strata: -2.00 m
R.L of bottom of Strata: -6.00 m
Average Thickness of Strata.l.: 4.00 m
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74
Effective overburden pressure over the bottom of strata.Gpgyem: 30.00 kN/m’
_ \ ~ mi s str iadte: 20.00 KN/m™
Effective overburden pressure at the middle of the st;)ataﬂm.dm‘i \000
Coeff. Of Earth Pressure, K2 1.
Skin Resistance of the pile.qg: 73.43 >

(qszcs*k*tamb*pi()*d*lc)
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Layer-111
Type of Strata:
Average SPT of the strata.N
Bulk Density of the strata.y
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R.L of top of Strata
R.L of bottom of Strata
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Skin Resistance of the pile.q.:
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Layer-1V

Type of Strata
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Etlective overburden pressure over the top of strata.g
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Effective overburden pressure over the bottom of SUAlA.Oy,0m

Effective overburden pressure at the middle of the strata.s, .

Coeft. Of Earth Pressure, k-
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: 15
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: -6.00
. -11.00
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: 30.00

om: 35.00

42.50
1.00
188.08

61.00
1.50
186.68

2.00

KN/m’
Deg.
m

m

m

KkN/m’
KN/m®
kN/m’

kN

: Silty Fine Sand
1 20
16

1 33

1 -11.00
1 -13.00
1 2.00

: 55.00
1 67.00

KN/m?

m

kN/m?
kN/m’
kN/m’

KN

- Silty Clayey Fine Sand
: 38

19
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1 -13.00
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Dontn ot tipy R

Length of Pile e ]
A= ) cm

{ since the pile cast at ground leve\ with fixed head)

Characteristic strength of Concrete (Assume) fu= 30 N/mm?
Diameter of Pile D= 50 cm
Modulas of Elasticity of Concrete ( E ) 5000 x[fy = 5000 x ﬁo N/mm?

[ As per IS 456 :2000 pg. no : 16 ]

= 273861.28 Kglem’?

Moment of Inertia of Pile (1) mxD'=  314x45° cm'
64 64
= 3066406 cm’
K1 ( constant) = 0.146  Kalem?®

[As per IS : 2911 ( Part 1/Sec1)- appendix-B ]

T (constant)= 5 (ExI)
K1
[As per IS 1 2011 ( Part1/Sec1)-
appendix-B, Cl55.2]

= 22489 cm

= |_1
Hence L/ R .
As erlS:2911(Pan1lSec1 )-
e appendix-B. Cl55.2]

= 0.0E+00




L¢/R OR Lf/T

T FREE MEAD Pue
| T T~ FIXED HEAD pye T TQ

\
2\ L ¥

'}:'\?Dn PILES IN SANDS
NORMALLY LoAD
CLAYS 2

}FOR PILES IN
PRELOADED CL AYS

2 4 6 8 10
L4/R OR L1

FIG. 2 DETERMINATION OF DEPTH FIXITY

For fixed head pile Ly = 212
R [As per IS :2911 (Part1/Sec1)-

appendix-B, CL.5.5.2fig 2 ]

Length of fixity
= 4.95 m

Le> 4xR [As per 1S : 2911 (Part 1/ Sec1) -

Embedded Length
> 9.0 m

21

L= 49475  cm([AsperlS:2911(Part1/Sect)-

endtie B ™1&5)
appencie-B, C1532}

appendix-B, 1852}



Calculation of Lateral cay

( From 1S:2911, Part 1/ Sec 1, C1.5.5 2 - Appendix A )

Lateral capacity,,Q = 12E 1Y
(Ly+ 1y

Where ,

Y = Lateral deflection of pile
Modulas of Elasticity of Concrete ( E)

Moment of Inertia of Pile (1)

Safe Lateral Load Carrying Capacity

L1+Lf =

pacity of pite

for Fixed Head Pile

5 mm ( As per IS2911. partt /sec 1)
273861.28 Kg/lcm2

306640.6 cm4

0+454.76

494.7 cm
4.95 m

12 x 273861.28 x 2011869 x 0.05

454.8x454.8 x454.8 X 2.5
14 MT

14 kN

Diameter of Pile (inm)

Depth of Fixity of Pile below

Safe Lateral Load
Carrying Capacity

S.No Ground Level (m) (MT)
1 450 4.95 1.40
2 500 5.34 1.60
3 550 Hilk 1.85
4 600 6.10 2.10
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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.

Verified ¢ RealEstate”


https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/services?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks
https://verified.realestate/?utm_source=project_proposal_pdf&utm_medium=pdf&utm_campaign=proposal_clicks

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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