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CHAPTER-1
INTRODUCTION
Project Information Matrix
MNature of project  : Propesed Residential Building (1B+Ground+5Floors)& Villas (G+1 Floors)
Praject Owner : M/s Casa Grande Coimbatore LLP,
Project Location  : Kannampalayam, Coimbatore, Tamil Nadu.
Job Code : GEC-JC-GT-4108

Scope of Work

Field Work

Conducting seven soll investigalion bore holes of 150 mm & MNX diameter up to 6.0m depth or
up to the relusal strata with SPT=>100

Condugting Standard Penetration Test (SPT) within the borehole at every 1.0m depth interval
up to 5.0m and thereatter at every 1.5m depth interval up fo termination depth,

Collection of Soil Samples and undisturbed samples from the clayey strata with SPT-value
less than 15.

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

.1.2 Laboratory Work

N
<«
e
&

Matural Moisture Content

Atterberg's limits

Grain Size Analysis

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

1.2 Structure of the Report

o o

Contents

Introduction
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Geology &Sub-Surface Stratification
Foundation Systsm
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CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

20 Preamble:
Seven soil investigation boreholes were pul 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 o
garry out ihe fieldwork is described below.

2.1 Methodology of Field Work:

2.1.1 Equipmen! Used and Method of Drilling:
All the boreholes were sunk by convenlional rotary driling rigs. For borehole Methodology
followed for boring conformed to 1S: 1892 -2000. Boring was progressed by the cutling action
of rotating bil with water circulation and stabilizing the side of the boreholes by using casing
pipesibentonite slurry up to required depth to prevent collapse of sidewall. Boring was
continued by normal boring process using MS soll cutier in soll. However, Tungsten Carbide
(TC) bit drilling was resorted 1o 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 whare panetration using TC bit was became slow.

2.1.2 Standard Penetration Tests:
This is a field test 1o determing “Panatration Resistance of Stratum at the Test Depth”. This
has been conducted in the boreholes generally up to refusal depth using procedures
described in 1S: 2131- 2002, In this test, split spoon sampler (50.8 mm OD and 35 mm.ID) has
replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving
collar with free tall of 75 cm. The length of sampler is 60 cm.
The tests were conducted at the depth intervals indicated in Chapter-1 {Sec.1.1.1),

2.1.3 Collection of Soil Samples:

2.1.3.1 Disturbed Samples:
The SPT-samples collected were used as disturbed soil samples. These samples were used
for wisual and physical identitication and for conducting kaboratory classification lests as per
1.5.1498-1970.

2.1.4 Collection of Ground Water Samples:
One representative water sample from each borehole was collected after 24 hours of
completing the borehole if water table met within the investigated depth.

Note on Groundwater Table Record:

% Groundwater table observation In gectechnical report is predominanily to arrive at
foundation design critesia and shall not be construed as design guidelines for the
design of dewatenng systems

< The groundwaler level Indicaled in the bore logs is
investigation and intensity of the morsoon rains duri

ific 1o the duration of
the time of investigation.
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Hance, the level shafll be taken as guidelines only to plan the investigation for the
dewatering system

% Mo foundation excavation or basement excavalions i anbcipated within the
groundwater lable zone shall be caried out without implementing groundwater
lowering schemes

2.2 Laboratory testing:

221

2.2.3

23

On Coarse Grained Sail

On the representative samples, sieve analysis lesis were conducted to amve at grain size
distribution. These lests were conducted as per 1.5.2720 (part 4)-1985 and the results are
presented in Tables-2.110 2.7. The graphical representation of grain size distribution curve for
the representative samples in sach bore is presented in Fig. 2.8 to 2.14.

On Fine Grained Soll

Cn the SPT sample ndex proparty tests were conducted to eslimate consistency. These test
resulls are presenied in Tables-2.1 to 2,7. The graphical represaentation of hydromeler
analyses curve for (he representative samples in each bore is presented in Fig.2.15.

Chemical Analysis Tests
On representative soil and waler samples chemical analysis 1esis were conducled 1o eslimate
pH, Chloride and Sulphates and thase résulls are presented in Table - 2.8

Summary:

The seven locations of the field investigation borehaoles are shown in site plan given In Fig.2.0.
The average sub soil profiles encountered at each location along with their classification and
enginearng properties are presenied in Figs.2.1 0 2.7,
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SOIL TEST BORE HOLE LOCATIONS
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FIG.2.1 Sub Soil Profile at BH-01 Location
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Borehole terminated at 5 m depth below E.G.L
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FIG.2.7 Sub Soil Profile at BH-07 Location
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE
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Table-2.3 Laboratory Classification of Soil Samples from BH-03
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Table-2,6 Laboratory Classification of Soll Samples from BH-06
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Table-2.8 Results of Chemical Analysis

1 BH-01 1.0 7.35 228 ans
2 BH-02 20 7.34 224 326
3 BH-05 1.0 7.34 21 315
4 BH-O7 1.0 7.35 232 318
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CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble:
Geolachnical investigation carried oul at a specilic site provides location specific sub surface
characterislics based on which the design of sub structuresfoundations is generally carried
oui. However, the macro-level understanding of the sub surface is also noeded for a
comprehansive understanding of the sub structurefoundation response 1o naturally super
imposed loads lke earthguake forces elc., The macro level understanding of the sub surface
is better provided through the knowledge of the Geology ol the region. Since, it is bayond the
scope of the present study to carry oul geclogical investigation (o establish the geology of the
sludy reglon; published data arc prosented below along with the sub surlace stratificalion
chserved through the direct borehole investigation carried out at the spacified locations.

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

The present location falls under coimbalore district, which can be geologically classified as
Sedimentary rock formation and hard rock farmation {Charnockite of Meta Igneous origin) of
Archaean Rock Group, overlain by recent deposits.The entire area is mostly covered by recent
alluvium on the site. The rocks prasent In this site are of sedimentary formation Limestone
undergone weathering lo varable extent, The thickness of alluvium deposil Is around 2 10 3
meter underlain by varying degree of wealhering.

The present location falls under coimbalore District, geologically it is classified as recent
alluvium deposits consisting of Sandy Silty Clay and silty sand/Clayey Silty Sand, which is
underlymg by basament rock.

Recent aliuvium depaosit

Sedimanmtary formation (Limestone Rock)

DESIGN SUB SOIL PROFILE:(from Foundation Engineering Application)

The sub soil characteristics obtained a1 the test location are further processed to arrive at the
design soll parameters required for the design ol sub structure using the following shear strangth

corralations with respect to the Standard Panetration Test Values of diferent layars.

For Coarse Grained Material, Ret. IS: 6403 to estimate 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 dasign soil charactenstics are gi
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el o] £ z z & sl =
1 | 0.00 || 0.50 § 0,50 Clayey Silty Sand Brownlsh - - - - - -
Completely Weatherad Vary
2 | 050 3.00| 250 Bock Brownish | =100 Dense - 21 - 425
3 | 3.00 | 6.00 | 3.00 | Highly Weathered Rock | Grevs” CRR-12 % & 15%, RQD-0%
REFERENCE BORE HOLE-BH: 05 Ref R.L. of G.L. (m): 0.00
Shear
| Layer Thk. (m) o > | . | Parameters
z . &E| 3| 5§ | E
- - af ] Type of Strata Colour w p ] = = ;
=] =| =| £ a 2 E =1 %] &
JEIK: £ ¢|=
1 | 0.00( 050§ 050 Clayey Silty Sand Brownish - . . . . -
Very
2 |o50{150] 1.00 Sandy Silty Clay Brown | 24 - aift [205 (160 | -
Completely Weatherad Very
3 || 1.50 )| 250 || 1.00 Rock Brown =100 Dange . 21 - 42.5
Moderately Weathered | Greyish T m g
4 (250|500 250 Rock Rt CRR-13 % & 15%, RQD-0%
!
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REFERENCE BORE HOLE-BH: 06 Ref A.L. of G.L. (m): 0.00
Shear
" Layer Thk. {(m) E g B 2 Parameters
3| 4 il @ Typeof S Cal 2 8 g 5
L o
) = ;:! o ype of Strata our g 5 g ® E E
I &l g 2 s | 2 8 | l&| =
- o = = S bt =
1 §0.00 {050 050 Clayey Silty Sand Brownish - -
Completely Weatherad \ Very B i
2 || 0.50 | 4.50 || 4.00 Rock Brownish | =100 Dansé 21 42.5
Moderately Weatherad Grayish .
3 | 4.50)7.00 250 Rock Brown CRR-11 % & 15%, RQD-0%
REFEREMNCE BORE HOLE-BH: o7 Ref R.L. of G.L. (m): 0.00
= = Shear
~ Layer Thk. (m) b g & | . | Parameters
=] '3 -E
= . " 5| & s
B - - in Type of Strata Colour P ] ]2
g- = 5 o E' 5 = E = §
i | : = B 8 =l =
sl 3| 2 g T a Jd | ®
[ £ a E kot
1 | 0.00 | 0.50 || 0.50 Clayey Silty Sand Brownish . - - - - -
: . Greylsh Very
2 | 050§ 2.00 | 1.50 Rasidual Soil Brown =100 Dengé 21 - 42.5
Completely Weathered Very .
3 | 2.00§ 3.00 || 1.00 Rock Brownish | =100 Dense - 21 42.5
; Greyish
4 | 3.00 | 450 § 1.50 | Highly Weathered Rock Broain CRR-9 % , RQD-0%
Moderately Weathared Grayish ~
5 | 450 (| 6.00 | 1.50 Rock Brown CRR-13 %, ROD-0%
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4.0

4.1

4.2

4.22

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the siress-strain compatibility of the super structure, sub
strugture and the bearing strata should be satisfied both individually and as a combined
system. In view of this, the following data are needed lor the design of foundation system,
defined in terms of the type of sub structure and the bearing sirata characlenstics.
= The super slruclure characteristics along with the loading pattern on the sub structure
= The sub soil characlenstics that define the required substructure configuration for a
sale transtor of super-structural loads 1o the bearing strata
Considenng the above aspecis ol the loundalion design, the sultable type ol foundalion
system s presentad below.
Proposed Structures
An understanding of the proposed construction and the order of loads on the foundations s
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with 1B+Ground+5 upper floors, and is meant for residential use. For
this kind of struciure, the column loads could vary between 2000 kN to 4000 kN, The above
mentioned loads have no bearing on the design of either sub or super structures and are
menticned just o provide an insight to choose an appropnate foundation system with respect
Foundation System
Vi 1

Far the kind of proposed structure and sub soil conditions, shallow foundation system can be
adopled. The Isolaled column foolings can be localed at a depth of 1.20m below the existing
ground level. The footings can be designad lor an allowable sale bearing pressure ol 200kPa.
All footings shall rest on 100mm thick M10 Grade levalling coarse bed.

Typical computations are presented in the annexure

R ilding=1B+Ground+5 F
In order lo construct one basement floors an excavation of aboul 2.00m excluding the
foundation depth s needed (as infarmed by the client incharge during the time of reporting).
Hence, for the kind of proposed structure and the sub soil stratification. open foundation
system (lsolated fooling/R.C.C Raft) can be adopted.,

The foundation system shall be Isolated Footing or R.C.C Raft and It can be located at a depth
of 1.00m (assumed thickness of raft or embedment thickness) below basement fioor, hence
the overall depth of foundation excavation shall be 3.0m below the existing ground level.

The R.C.C Raft or Isclated Footing can be designed for an allowable safe bearing pressure of
B00kPa. Since the sub soill stralum below the founding level is rock formation with varying
grade of weathering only immediate elastic settiement will takes place.
Typical bearing capacity computation is presented in the Annexure
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CHAPTER-5
RECOMMENDATIONS
5.0 Recommendation for Villas (Ground+1 Upper Floor)

% For the kind of proposed structure and the sub soil conditions, open foundation system
shall be adopted.

< The Isolated column footings shall be located at a depth of 1.20m below existing ground
level,

% The footings shall be designed for a recommended allowable safe bearing pressure is
200kPa.

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

% The excavated soil shall be used lor loundation trenches.
51 Recommendation for Residential Building = 1B+Ground+5 Upper Floors

< For the kind of sub soll conditions, the foundation system as described in Chapter-4,
Section 4.2.2 can be adoplad

% In the present case, the depth of excavation including the foundation embadment is about
3.0m below the existing ground level,

% For the kind of proposed structure and the sub soil stratification Isolated footing/R.C.C
Ralt can be adopted.

% The RC.C. Ralt or lsolated fooling can be designed for an allowable sale bearing
pressure ol B00kPa.

< In the present case, the basement floor slab shall be designed for the uplift pressure
corresponding (o ground water level at the existing ground level.

% The strala beyond the founding depth is rock formation the settiement will be of immediate
elastic In nature,

5.2 General Recommendation:
% Since. chiorides and sulphates are well within the permissible limits, no special steel or
cement is required lor the construction of footings
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER 15:6403
Ref.BH-02

Shape of the Foundation Sguare
Depth ol Foundation Below E.G.L°DC (m) 1.20
Soil Replacement Thicknoss of CNS Layer (m) 0.00
Total Depth of Foundation (m) 1.20
Breadth of Footing “B" (m) 1,00
Length of Foating *L® (m) 1.00
B/L 1.00
Inclination of Vertical Load with the Vertical (a) 0.00

1.1 Geomeirical Data :

1.2 Soil Data :
Type of Effective Bearing Strata | Sand
Average Design SPT-value of the Bearing Strata 24.00
Type of Shear Failure: General
Angle of Shearing Resistance 34 20 phi
1.3 Design Paramelers:

Bulk Density of Sall above the loundation depth (. 18,50 KN
Waler Table Correction Factor (w') 0.50
Effective Overburden pressure ai foundation level (q) 10.20 kPa
Bearing Capacity Factors:
N = NA
N, = 30,82
N, = 43.93

Shape Faclors
S;=-
S, = 1.20
S, = 0.60

Depth Factors |
D= -
ﬂ¢= 1.02
O, = 1.02

Inclinallon Factor:
L=100
I,= 100
ly=1.00

1.4 Ultimate Bearing Capacity {Qu) :
Qu=g"(MNg-1)"Sq'Dg’lg + 0.5°B*g"Ng*Sg"Dg*lg*w' 540.81 kPa
lg should be read as gama)
1.5 Sale Boaring Capacity (Csafe) :
Factor of Safety (F.5.) ; 250
Clsafe ; 216,33 kPa
Say Q... 200 kPa

2 Computation of Settlerment far Maximum Pressure and Size of Fooling: (as per
15:8008-Pari--Rel. Eq.11) (Elastic Analysis)

The immediate alastic setllament |S)= gB(1-m")"VE,
q~ beanng pressure 200.00 kPa
Poission’s Ratio (u) 0.30
Modiilus ol Elasticity (E,)(Rel. Joseph E Bowels, 1996 page15, Table5.6, Japanese
design stanclards)
Modulus of Elasticity (E,, 62400.00 kPa
Size al fpoting considered for maximum ssttlementim) 1,00

Influence factar 1.00
Rigidity Factor 1.00

Elastic Settienent (OH, ) 2.
G =ERIN UNSﬂLmNTS
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Jy Das =Nre
nd Floar, Mo 15 fdurphy ...;u-.m“‘

sap W
_geethapathy Nagal. £
Or: chennal - 60 2



&b

TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER 15:6403

Relerence Borehole No.
1.1 Geomeirical Data

Shape of the Foundation
Depth of Basemert floor Height Below R.L {m)
Assumed Thickness of Foundation of Depth ol Embadment (m)
Though the over all foundafion excavation
Broadth of Footing *B° (m)
Lengih of Footing "L™ jm)
Bl
inclination of Verical Load with tha Verical (a)

1.2 Sail Data

Type of EMectve Bearing Strata

Dosign 5PT-valua of the Baaring Stratn :
Type of Shear Fadure:

Angle of Shoanng Resistance

Bulk Danaity of Soll above the foundaton d6oth (1)
Effactive Ovarburden pressura af foundation lovel (q)
Water Table Correcton Facior (w')

Baaring Capacity Factors:

M=

1.3 Design Parameters

1.4 Ulhimate Bearing Capacity (Qu)
Qu=q"(Ng-1)"5q"0q"lg + 0.5"8"g"Ng"Sg"Dg"ig™w'

{@ should be read as gama)
1.5 Safe Bearing Capaclty (Qsafe) =
Factor of Salety (FOS) :
Criale :
Howaver limit Q,,,

20 Computalion of Settlement for Maximum Pressure and Size of Fooling:
15:8008-Pan--Rel. Eq.11) {Elastic Analysis) pape!

Type of compresaible sirata

Immediate Sattlemont (S)=

Bearing Capacity ()

Poission’s Rabo (j)

Modulus of Elastioity (E,)(Rel. Joseph E Bowels, 1995 paped16 TabieS.8, Japanese
design standards)

Maodulus of Elasticity (E,)

Surn of fooling/Ralt considered lor maximum settiemantim)
Influence lactor

Rigidity Factar

Elnstic Settomant (OH, )

4250

20.00
10,00

NA
98.54
190,59

1.20
080

1.0%
1.00

1.0
1.040
1.00

2051.99 kPa

2.50
820,80 kPa
800 kPa

Coamplelaly
Wonathored Hock
gB(1-m")"VE,
800.00
0.20
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1.0 COMPUTATION OF BEARING CAPACITY AS PER IS:6403
Relorence Borehole No. BH-B&
1.1 Geomeirical Data
Shape of the Feamdation Raf
Depih ol Basemant foor Heighl Below AL {m) 2.00
Assuined Thickness of Foundation or Depih of Embadment {m) 1.00
Thiouah the oves all foundation excavation 3.00
Breadth of Footing “B* (m) 10,00
Length of Foating "L" (m) 10.00
BL 1.00
Inchknation of Vertical Load with the Verlical (a) 0.00
1.2 Soil Data
Lompamisy
Type ol Ellective Bearing Siraia - Weathered Rock
Dasign 5FT-value of the Bearing Strala 60.00
Type of Shaar Fallure: General
Anghe of Shoaring Res|stanco 4250
1.3 Design Parameters
Btk Denaity ol Soll above the loundation degth (... 20.00
Effective Overburden pressure st foundation bovel (g) 10.00
Watar Table Correction Faclor (w') 050
Bearing Capaciy Factorn!
N = Y
M, = 8954
N, - 1890.59
Shape Factors:
5 - .
5~ = 1.20
8- 060
Depth Factors :
D.= .
Dy= 1.00
Oy = 100
Inclination Factor:
b= 1.00
= 1.00
= 1.00
1.4 Utimate Bearing Capacity (Qu)
Cu=g"[Ng-1)"5q"0g"lg « 0.5"B"g"Ng 5" Dg"ig"w" B206.06 kPa

TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

i@ should be read as gama)

1.5 Safe Bearing Capacity (Qsate) :

Factor ol Satety (FOS) 2.50
Csale T2 A2 KPa
However limit Q, ., 800 kPa

20 Computalion of Ssttlement for Maximum Pressure and Size of Fooling: (as par
15:8008-Pari--Rel. Eq.11) (Elastic Analysis)

Completely
Type of compreasible strata Waeathered Rock
Immediate Setlemant (Sj=  gB{1-m')"IE,

Banring Capacity (q) 800.00
Poigzion's Fiatia (u) 0.20
Modulus of Elasticily (E,|(Ral. Joseph E Bowels, 1985 paged 6. Table5 6, Japanese
design standarda)
Modulus ol Elasticity (E,) 156000
Sae of tooting/Rafl conmdened lor masmum setiementim) 10.00
1.00
0.80
34838 mm
=50 mm
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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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