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LLINTRODUCTION:

The Geotechnical Investigation Report for the Proposed Construction of Commercial Space
and Residential Apartment, S.F.No. 604/1B2,603/4,Tiruvalam Road, Katpadi-632007, Vellore
Dist. Tamil Nadu. In connection there with, the Soil sample was collected and Laboratory test by
GK Civil Engineering Consultancy,6/3B, Chinnakuzanthai Street, Arunachalam Nagar,
Kanchipuram, Tamil Nadu, All the laboratory and field tests were conducted as per relevant dian
Standard codes.The foundations have to transfer the load to the sub - soil. The surface conditions at
any given site must be adequately explored to obtain information required for the designand
construction of foundations.The sub soil exploration is done for the following purpose. For
Proposed construction of new structures,the purpose of subsoil exploration, 1).The selection of type
and depth of foundation. 2).The determination bearing capacity of the selected foundation, 3).The
prediction of settlement of the sclected foundation,4).The determination of ground water level.5).
The evaluation of the carth pressure against walls, basement ctc.6).The suitability of soil and

degree of compaction of soil.

Insite reconnaissance-Before conducting SPT test at proposed site, the inspection of site
and study of topographical features is often helpful in setting useful information about the soil
ground water condition and in deciding the future programme of exploration.

The fieldwork was investigated on 23.03.2022, This report present results of the geotech

investigation along with foundation recommendation for proposed building.
1.2.0bject of Exploration:
The object of the site exploration is to provide reliable, specific and detailed information about the
soil and ground water conditions of the site which may required for a safe and economic design of
foundations. For the purpose of proposed construction of building, an exploration of the site likely
to be affected, the yicld precise information about the following. i) The order of occurrence and
extent, of soil and rock strata. ii)The nature, engineering properties soil and formation iii) The
location of ground water and its variation.
1.3.Scope of Investigation:

The scope of work includes the following:

1. Drilling soil investigation bore hole of 100mm diameter at a depth of 10m from Existing

ground level or where the SPT value is >50 at preferably corner along diagonal line or as

directed by the engineer-in-charge for proposed construction of site.
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2. Conducting Standard penetration tests (SPT) at various depths.
| 3. Collection of disturbed soil samples.
| 4. Collection of undisturbed soil samples where ever possible
5. Laboratory tests for determination Index and Engineering properties,

6. which influence the design and construction of the proposed structure.

7. Computation of safe bearing capacities and allowable bearing based on the field and

Laboratory test carried out in the soil stratum encountered for design of foundations

structures.
8. Observation of the water table if encountered.

1.4. Site Investigating Report:

A site investigation report is usually the c
ports vary in form, content and presentation, a typical report

ulmination of the Investigation, Exploration and

testing programme. The individual re
will normally include the following.
1.Introduction

2. Field and Laboratory test (Methodology)
3. Sub -Surface Stratification

4. Foundation Analysis

5. Recommendations (% o
6. Reference OQ
Annexure

Design Computations
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Bore Logs
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2.FIELD INVESTIGATION (METHODOLOGY) AND
LABORATORY TEST

2.1 Field testing:
In the ficld, The method of Exploration should be Conducted by Standard Penetration Test (SPT),
The test procedure should be performed as per IS: 2131-1981(Reaffirmed 2002).This is at the
place test (In-situ test) recommended for various type soil. By used this type of test to found out
Engineering properties of soil. such as density index of soil, consistency, observed N value
overburden pressure, Depth of Exploration and Bearing Capacity of soil.The location of bore
hole (Corners along diagonal line) is shown in layout plan. In the field work,Which type of
Boring methods and equipments is explained below.
2.2 Boring Methods: The following arc the various boring methods commonly used:
1) Auger boring, ii) Auger and shell boring iii) Wash boring iv) Percussion boring and v) Rotary
boring.
In the proposed site, PRD Rotary Dril Rig boring are used. The depth of soil exploration
consists of three stages such as boring, collecting sampling and soil testing for field as well as
laboratory test. At every Im depth, the soil samples is collected at a depth of terminated
various depth 6.33m(BH1),6.33(BH2),2.33m(BH3) and4.67m(BH4). The collecting
samples should be carefully before testing and use the Plastic cover, mention the details of
sample and avoid air releasing. The bore log particulars and location of BH1 — BH4 bore holes
arc annexed with this report.
2.3 Standard Penetration Test

(At the place bearing test): As per IS: 2131-1981 (Reaffirmed 2002).

I. In This test involves the measurement of the resistance to penetration of a s

under dynamic loading
2. The resistance is empirically correlated with some of the engineering properties of soil such as
densi'ty index, consistency. angle of internal friction, bearing capacity etc
3. This test is useful for general exploration of erratic soil profile for finding depth to bed rock
or hard stratum and to have an approximate indication of the strength and other properties of soil,
particularly the cohesion less soil, from which it is difficult to obtain undisturbed samples.

4. The importance of this test is that, even though empirical, the soil design of foundations in
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gravelly sand is mostly based on the N-value. N value serves as the basic parameter for
geotechnical design in gravelly sand.

5.In this test, a thick wall standard split spoon sampler, 50.8 mm outer diameter and 35 mm
mner diameter, is driven into the undisturbed soil at the bottom of the auger bore hole under the
blows of a 63.5 kg drive weight with 75 cm free fall. The minimum open length of the sampler
should be 60 cm. the number of blows required to drive the sampler 30 cm beyond the seating

drive of 15 cm, is termed as the Penetration resistance N.

2.4 Soil Samples and Samplers:
The soil samples can be of two types

| (i) Disturbed samples ii) undisturbed samples

A disturbed sample is that in which the natural structure of soil gets partly or fully modified
and destroyed although with suitable precautions the natural water content may be preserved.
Such a soil sample should be representative of the natural soil by maintaining the original
proportion of the various particles intact. In our site. the SPT sample collected were used as
disturbed soil samples, in this type of sample. can easily visual and physical identification and
for conducting laboratory classification tests as per [S:1498 -1970. An Undisturbed sample is
that in which the natural structure and properties remain preserved.

2.5 Summary of Field work:

1. BH1-BH4 bore hole at a different terminated depth. noted observed N value and >3
ii. Every Im depth intervals, disturbed soil sample is collected by Standard Penetration tes
iti.Each bore location, The soil profiles was shown in the tables attached.
- 2.6 Laboratory Testing: The operation to be performed in the laboratory depends upon the
type of the nature of data required. In case of cohesion less material, like sand, The
_laboratory tests are usually minimum and the design parameters are worked out from field
test data such as SPT-N value,
In case of cohesive soils, the programme of laboratory testing can vary from carrying out simple

tests as unconfined tests to comprehensive study of behavior shear tests and consolidation

tests.

o
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Following laboratory tests are conducted

For cohesion less soil:

a) Specific gravity b) Sieve Analysis ¢) Direct shear test

For cohesive soil

a) Specific gravity

b) Natural Moisture Content

¢) Atterberg® s Limits

d) Sieve Analysis

For Rock:
a) Core Recovery b) RQD
¢) Unconfined compressive strength

2.6.1 Coarse grained samples:

On the coarse grained samples grain size distribution tests were conducted as per 1S:2720 (part 4)
— 1985, to know the gradation characters and to classify them these results are presented in
laboratory test results.

2.6.2 Fine grained Samples:

Consistency index (Atterberg’ s Limits) were carried out on fine grained soil samples to evaluate
the limits of different consistency states. Generally liquid limits, plastic limits and shrinkages
limits were conducted as per IS: 2720 (Part- 5) -1985, and 1S:2720 (Part 6) -1972. On such type

of strata encountered at the investigation locations, such tests were conducted and the test results

are presented in tables.
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3. SUB - SURFACE STRATIFICATION
3.1 Borehole (BH):

r In this chapter, the details of soil layer encountered at BHI-BH4 location.The depth of
u exploration borehole from the ground surface at Im intervals soil should be collected. The
collecting soils are based on visual identification, laboratory testing, and other engineering
characteristics derived from SPT- observed N value.Which are having correlation with strength
parameters. The bore logs annotate with laboratory test results show a consistent soil profile.

The Borehole investigation indicates that the general sub soil stratum consist of following
types of stratum. Four Bore Hole (BH1-BH4) was made at the Proposed site. At the
Proposed site for Natural soil was start at a depth of 0.3m from the ground level.The
Stratigraphy of the soil in BH1-BH4.

Bore Hole Layers Depth (m) Type of soil
Clay With Coarse
BHI1 Layer -1 0.3-2.30 Sandy Soil
Layer -2 2.30 -6.30m White Gravelly Soil
Layer -3 6.30 Below Soft/Hard Rock
BH2 Clay With Coarse
Layer -1 0.30—2.60 Sandy Soil
Fgind 2.60-6.30 B'ac"ego?l'a"e"y
Layer -3 6.30 - Below Soft/Hard Rock
BH3 Layer -1 0.0-2.30 White Gravelly Soil
Layer -2 2.30 - Below Soft/Hard Rock
BH4 Layer-1 0.0-4.67 Blackqsro(i_“lvravclly
Layer -2 4.67 - Below Soft/Hard Rock

3.2 Water table: Water table was NOT encountered up to depth of 6.30from the existing

ground level. The Bore log details are given in the table.(Annexure)




4. FOUNDATION SYSTEM
4.1 Basic design of foundation:

When a structure such has Proposed construction of Building is constructed over the
ground. Its load has to be transferred to the under ground soil in such a manner that no occurs to
the structure. In fact, the two factors that need to be considered, while designing the foundation
of the structures, for distributing the load safely on the soil below the structure.

The load applied to the soil should such that induced stress in the soil is lesser than its capacity,
as otherwise, soil will fail by shear. The settlement in the soil should be such that it is within the
tolerance limit of the super structure. In particular, differential settlement should not cause any
unacceptable damages nor interfere with function of the structure. In addition. combained
system of super structure and foundation. the overall stability is also governed by the super
structure arrangement. Considering the above aspects foundation design,suitable type of
foundation system with respect to the sub soil conditions encountered at the borehole location is
presented in the subsequent sections.

4.2 Hard stratum Properties:

Investigation of sub soil in location, it can be observed that the sub- soil strata are uniformly
stratified with some variation. Below the ground level near by Im soil is having swelling
characteristics at some location, The proposed construction site adopting shallow foundation
proper sand cushion has to the provided to reduce the swelling effect.
4.3 Proposed to type of foundation:

An account of subsoil condition encountered at the investigation location. The foundatign
finding the more economical and construction feasibility of foundation system discussed below
can be adopted. In that location NOT met water from the ground level. The bearing
capacity calculating as per the IS: 6403.1981. Based on the in-situ test (SPT) conducted at site as
per IS: 2131 - 1981.The allowable bearing pressure is calculated as per 8009 (part -1)1976
(Reaffirmed 1998). A factor of safety of 3 has been adopted to arrive at safe bearing capacity.
The Calculated allowable bearing pressure for isolated footing, The maximum footing size
3.0m x 3.0m at the depth of 3.0m from the existing ground level for BH1-BH4. Since the
depth of stratum such as Gravelly Soil for BH1 —-BH4. So SBC value was taken this stratum

such as 3.00m for account to Calculating the Safe Bearing Capacity of soil, used as per IS.

Project : Commercial Space and Residential Apartment, Tiruvalam Road, Katpadi
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Isolated Footing Calculated Safe allowable
2

BH.No Assumed size Depth (m) | bearing pressure - t/m

BH1-BH4 3.0mx 3.0m 3.0m 36.00

Net allowable soil pressure for a permissible settlement of 40mm in (kN/ mz) = gpu and
calculating the safe bearing capacity as shown in table above.

The proposed construction of Building, the strength of the soil stratum is Gravelly Soil for
BH1-BH4.Verified in relation between angle of internal friction and SPT value. So depth
of the foundation mentions the above table. So designed purpose. recommended for shallow
foundation should be adopted. Based on the above value, The conclusion and recommendation

are mention below.
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5. CONCLUSIONS & COMMENDATIONS
5.1 Types of Foundation:

1. The recommended safe bearing capacity considering shallow foundation(Isolated

footing an assumed foundation size of 3.0m x 3.0m and the depth of foundation

3.0m is (BH1-BH4) is 36.00 t/m? So isolated footing should be suitable for

proposed construction of any other Building at site.
!
!

5.2 General Recommendations:
Based on the investigations carried out the following recommendations are made

7 An isolated square footing may be laid at a minimum depth of 2.5m from the
ground level.

. For back filling the foundation trench, the non- swelling soil’ may be used with

proper layer by layer compaction.

To reduce the swelling effect for design of foundation, mixing the sand and Lime

spreading all sides.

Drainage specialties provide to avoid water logging problem.

The Basement area must be raised above the ground surface to avoid the rain

season problem.

=

@ il =

5.3 Limitation: The soil investigations have been carried out at locations in the client so as

to represent the entire site. The recommendations provided in this report are hence valid
only for these test locations. However, if there is any change in sub soil condition and
properties at sitc between or beyond chosen test locations. Please contact us for further
advice.

@ sémw

Prof.Dr.G.KESAVANME.Ph.D.,

(IGS, DFI, ISET, MISTE, MIE, LBS, C Engg. IACE)
(ME - Soil Mechanics & Foundation Engineering)

Ph.D — Geotechnical & Structural Engineering)

.
Prof. DrM'@/MZ

(MISTE,IGS,DF1ISETMIE,C Engg LBS JAENG)
Geotechenical Engineer
Reg.No.CGLRGN/RGTE/2019/06/003/81:17.06.19
MNo:6/38, Chinnakulanthol Street,
Arunachalam Naogar, Sevilimedu,
Kanchipuram . 63} 502, Cell:$791975310
Email:gk7 consullonts@gmoil.com
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Safe Bearing Capacity
Calculation
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. SAFE BEARING CAPACITY OF SHALLOW FOUNDATION

Safe Bearing Capacity Calculation based on IS : 6403-1981

esign details (BH1-BH4)

wee and depth of the foundation
oth of foundation (D) 3.0m
- Width of foundation (B) 3.0m
Length of foundation (L) 3.0m
‘oundation Shape Square
Design N Value (3.0m) Nobs= 37
Shear Strength Parameter
Lohesion (C) kN /m’ IC=0
Angle of internal friction (3.0m) 0= 38"
Density of soil (¥) kN/m® (3.0m) 20.50
Depth of water table from EGL (Dw ) 0
Type of Shear failure | Local

Depth of foundation — 3.00m depth
Based on 1S:6403 the Net Safe Bearing Capacity is calculated as follows:
Considering C=0and @ = 38" and ¥=20.50 kN /m’, Assume local shear failure
@' = tan™'(2/3x tan 38°) = 28°
Bearing Capacity Factors:
Neandde = 0, Ny andd/y= 13.11, 1.05

N’y and dy=11.10,1.05. ijandi¥=1. Sjand Sx =12, 0.8

Assuming depth of foundation 3.0m depth
Net ultimate Bearing Capacity (permissible settlement of 40mm) in (kN/ m?) = gny
qu=q (Ng-1) Sqdqiqy +0.5 B ¥ NySydyiy w
’ =20.50x3.0x(13.11-1)1.20x 1.05x 1+ 0.5x20.50x3.0x 11.10x 0.8 x 1.05x 1 x 0.5
= 1081.75 kN/ m?
Net safe bearing capacity qus= 1081.75/3(FS) = 360.58 KN/m* = 36.05t/m?

esult:

The Net Safe Bearing capacity value of 3.0m depth = 360.00 kN/m? for BH1- BH4
pted for design of foundations.
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Borelog
and
Laboratory Test Results
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Project : Commercial Space and Residential Apartment, Tiruvalam Road, Katpadi

Chemical Analysis of Water Sample
(IS:3025.P.24:R.2009)

Note: water table was not encounted in the bore hole. so water

collected near by bore well)

SLNo Parameters Resuits
1 pH value @ 25°C 7.50
2 Chlorides at C1 (mg/1) 260
3 Sulphateas SOs (mg/l) 133

Chemical Analysis of Soil Sample
EPA Method IS 2720, P.26:R.2007)

SLNo Parameters Results
1 pH value @ 25°C 745
2 Nitrogen (mg/kg) 112
3 Potassium (mg/kg)) 350
4 Phosphorous(mg/kg) 1.75
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Project : Commercial Space and Residential Apartment, Tiruvalam Road, Katpadi




ect : Commercial Space and Residential Apartment, Tiruvalam Road, Katpadi
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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Verified ¢/ RealEstate”

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

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