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CHAPTER-1
INTRODUCTION
Project Information Matrix
Malure of project : Proposed Hesidential Apadment (SIS Upper Fioars)
Praject Clignl : Wis ETICA DEVELOPERS,
Prageal Locatinn : MAG Nagar, Ghannat
Job Cade L JC-ET-4064-4
Scope Of Work
Field Wark

Condueting four soll Investigation bora holes of 150 mm & NX diameier up to 22.0m depth or
up o the relusal sirata with SPT=>100

Conducting Standard Penelration Tesl (SPT) within the borahole at svery 1.0m depth interval
p Is 50m and thereafier &t every 1.5m Inlarval up lo 20.0m affor that 2.0m inlerval up o tha
termination depth

Collection el soll samples and undisturbed samplas from the clayey strats wilh SPT-value
greater than 2 to leas than 15 i met within the investigation depth

Colleation of water samples if groundwater table met within the imvestigation depth

Laboratory Work

Matural Moisture Conlani

Aftarberg’s imits:

Grain Size Analysis

Ghemical Analysis test on sofl and water semples to give pH, Chioridas and Sulphates

1.2 Structure of the Report

O A O S

Contenis

Introduction

Irvestigation Mathodology & Tast Rasulle
Geology ASub-Surlace Stratilication
Foundation Syslem

Recommendation

Anneiure
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CHAPTER-2

INVESTIGATION METHODOLOGY &
7 TEST RESULTS

2.0  Preamble:
= Two sall frvestigation barehales were pul 23 ner the planning ol the enginear Incharge and
( ihese locallons are skown in Flio.2.0,The equipmen! used ard the methodalogy adopled to
carry oul this fialdwark is dasaribad balow.

21 Methodology of Field Work:

2.1.1  Equipment Used and Method of Drilling:

n M Ihe borehales were sunk by conventional rotary drilling rigs. For borehale Methodalogy
infiowed for boring conformed to |5: 1832 2000, Boring was progressed by the cutting acion
ol rofafing bl wilh water clreulation and stabliizing the side of the boreholes by using sasing
pipesbantonile slurry up to required depth 1o prevent coliapse ol sldewsll, Baring was
confinued by normel boring process using M5 soil euller in soll. However Tungsten Carbido
{TC) bl drilling wae rasorled lo drill In highly wealhered rock stralum whare the normal baring
i process became slow. Dlamond Core (D) bit diling was adopted In moderately weathsred

rock formalions where penelration using TC bit was became skow.

2.1.2 Standard Penelration Tesls:
This ls a field test to determine “Penciration FHesistance of Stratum &t the Test Depih™. This

i hass pesn conducled in the boreholes generglly up 1o refusal depih using procedurss
( ; described in 1S: 2131- 2002. In this test, spiil spoon sampler (50.8 mm 0D and 35 mm 1D} has
reptaced driving bit. Sampler is then ditven by dropping 63.5 kg hammer on top of driving

cofar with free {all of 78 em. The length of sampler |z B0 em.
The insts were condualed al the depth inlervals indicaled in Chapler-1 (Sec1.1.1).

2.1.3 Collection of Soil Samples:

2.1.3.1 Disturbed Samples:

v The SPT-samples coflocted were used as disturbed soil samples. These samples were used
lor wizwal and physical idenfilication and for conducling laborstory classilication tesls as par

L5.1488-1870,

: 2.1.4 Collection of Ground Water Samples:
' Cine representative waler sample lrom each borghole was collectsd after 24 hours of
complating the borahols it water tabla mat within tha investigated depth.
Nole on Groundwater Tahle Record:
' < Groundwater thble eheervation in geolechrical reper ie predominantly o arrive at
loundalion design criteria and shall nol b construed as design guidelines for the
dasign of dewalering syalems
e 4 The groundwaler lavel indicated In the bom logs is speciiic fo the duration of
I investipation ard Intensity ol the monsoen rming during the fime of invesligation,

.
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L
Henee, the level shall be isken as guidelines only to plan the invesiigafion for the
dawaladng syslam

(S 4 No loundalion excavation or basement excavations Il anficlpated within the

£ graundwater table zone shall be comied ool wilnoul implementing groundaater

'-':I lowerning schemes

G 2.2 Laboratory testing:

22.1 On Coarse Gralned Soll
On the represenialive samples, sleve analysls tests were conducted lo arrve al grain size
g diglripulion. These lesis ware conducled as per |.S.2720 (part 4)-1885 and (ha resofis are
presented |n Tables-2.110 2.4. The graphical represenlation of grain size distibution cumnve for

)
i the represantalive samples in each bora |s presented in Fig. 2.5 1o 2.8,
-
2.2.2 On Fine Grained Soil
; On tha SPT sample [ndex property lesis were conducied to estimale consistency. Theose lest
A results are presented in Tables-2.1 1o 2.4,
i
¢ 223 Chemical Analysis Tesls
" On represeniative soll and water samples chomicalanzlysis lesls were conducted fo esimate
| pH, Chioride and Sulphates end these resulls are presented In Table - 2.5,

23 Summary:
e Tha locations of the field investigation boretoles are shiown in site plan ghven In Fig.2.0. Tha

i average sub sod profiles encountered &l each losation along with their classification and
Lo amainesring propariies are presantad in Flos 21 to 2.4,
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'S Table-2.5 Resulls of Chemical Analysis
: Water Soll (2:1)
' Depth of Depih of
5L Bora Gample Chiorides§ Sulphales{ Sample Chlorides || Sulphales
Ne. | Holelo, fm pH {ppm) {ppm) {m} pH {pom) (ppm)
r
i BH-01 .00 7.39 256 321 20 7.37 231 383
{
2 BH-03 200 .38 248 B L 20 7.7 228 76

]
'
{

For ETICA D ELOP
¢ :
¥ 2. p'

M#haging Director,

.
iad
o



-

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Geotechnicel investigalion carriced oul al & specific site provides location specific sub suriace
characterislics based on which the dasign of sub strustireaflasndstions iz generally camied
' oul.  However, the masre-level understanding of (he sub surfsce s also nesded for a
comprahensive: underslanding of the sub struclurafioundstion response 1o naluyrally super
impased loads like earhquake loress ele., The macre laiel undeistanding of the sub surface
F Iz battar provided through the knowledgs al the Gealaay of the region, Since, it is beyond the
scopa al the presant sudy o cawry oul geofogical investigalion to establish (he geology of the

-
o 30  Praamble:
c

{
! ‘sludy region; published data are presenied below slong with the sub surlace stralificallon
' observed fhrough the direct borehals investigation cared out at the specified locations.
4.1 Geology of Study Area (based on the published data)
¢ Gealogically, the presant slle |5 lacaled In 2 coastal region with sub surlace consising of

' sadimantary deposiis. Tha lop sedmenlary deposit is under lald by upper Gondwana syslem,
J particularly lower stage of Sriperumpudur (Shale Formation), The larmation mechanism of the
I sediments is chiefly due o franspodatlan ol sudace water and marine deposition.
The above gealagical characlerstics are also ohsarved in the direct bore hole investigatlon,
which confirms [hal ihe presenl sito doss not depiat any sUrprsing geclogical fealures thal are
diffarant from that of the reglon
3.2 DESIGN SUB SOIL PROFILE:WRT Foundation Erninearing Applicalion)
L The sub soll characlerislios oblained at the test location are lurther processed to anive at Lhe
design soll parameters required for the design ol sub structure using the following shear strength
correlztions with respent to the Standard Penetration Test Values of ditferant layers.

@ For Coarse Gralned Material, Rel. 1S: 6409 to estimate Angle of Shearing Resistance
' (Reproduced and shown in Fig,At)

b % For Fine Grained Material, Rel. Terzaghl& Peck, 1948, lo estimate Unconfinad
Compressive Strength {(Reproduced and shown in Fig.AZ)

Based on the above, the averags design soil characierlstics are given balow:

| <
_ For Eﬂ%%&%@-ﬁ PYF
LS « 0 ’
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= = g E
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4.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
in he design of Toundalion system, the siress-sisain compatibility of the super structurs, sub
stuclure and the bearfng sirata should ba salisfied both individually and a5 & combined

systam, I visw of this, the follwing data are nendad lor the design of leundation syelem,

defined in terme af tha type of sub struciurse and the beoring strata charagtenslics,
= The supar strusture characteristics along wilh the loading paltom on the sub struclura
+  The sub soll charasteristics that define the required substruclura configurafion for a
sofe transier of supor-structural loads to the besring strala
Considering the above aspecis of the foundation design, the suitable lype ol foundation
eystem |s prasanted balow.
Proposed Structures
An understanding of the proposed construclion and 1he order of loads on the foundations i=
needed lor choosing the approprlale (oundation system.
In ihe present case, the proposed struciure is configured with stil and nine upper foors, and is
meant for residential yse. For this kind of structura, the column loads could vary between
2500KN fa 4000KN. The shove menlioned loads have na bearing on the design of either sub
or super slruciures and ars menfionad |ust to _pm'.rll:la an nsighl o choose an appropriale

foundation systemn with respect 1o subsoll condilions.

Foundation System

For the kind of proposed structure and the sub soll conditions, It is not possible 1o adopt any
kind of cpen foundation systern fram both shear and selilement considerations. Hance, it is
advisable to adop! deep plla foundalion system.

The piles can be Installed by drilling with direst mud elroulation lechnigue (Bored Cast in-situ
Piles) and (he mcommended safe |oad camying capadgily of bored cast in-sila piles in
compressian, tension and lateral for dilferent depth and diametars is worked out a5 per IS
2811-Part-I-Secfion-2 and are presented in Table 4.1.

Typleal computslions are presentad in Annexure

Managing Director,
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Table:- 4.1 Recommended Safe Load Carrying Capacilies of Bored Cast-in Silu Piles

a & At o SAFE LOAD CARRYING CAPACITY (kN)
g = - sdfl =5
gl By [ou] =3

2 |82 Su |ESz| B4 [ DisofPilein || vertical Load Lateral Load

= E 0 = o B i Pull Out

w [Ble ag ﬁ 53 E' z [rmrm) Carrying Capssity Carrying
ﬁ - =| 53 Capacity Gapacity

1 500 1200 500 30

2 550 1400 550 35

4 BO0 1600 600 40

4 | £ 210 | 10 | zo0o 650 1900 650 45

m

5 750 2500 750 60

& aon 3000 a00 &7

" 800 as00 200 B
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CHAPTER-5
RECOMMEMNDATIONS

51 Recommendation for Deep pile foundation system:

e

|! desp pile foundslion system adopl, Bored Cisln siiu piles are frecommendad -as the
sullahle foundalian 2ystem,

The affowzbla safe joad carmying capscities oz per |5 2811-Parld-Saciop-2 (2010) for
differsnt diameters of piles with lwo dilferent approaches are given in Table4.1 cen be
aropled as provisional design loads.

As the load carrying capacity ol piles not only dapends upon the sub soil properties, but
also depends on the care and expordence of installation piles.

The theorelicel load carrying estimates of pies shall be confirmed by eonducting pite loads
tasts as per the-gulde lines leld down In 1S: 2911-Par-IV,

The boring shall be camisd out weing direct mud circulation prapared out of sodium
bentonils,

Alter reaching the borehola terminalion depth, the borshole shall be cleaned using mud
clreulation for & minimum pariod of 30min or fill the return mud is relatively clear of soill
paricles.

After ensuring the borehole is clean, the tremle pipe shall be lowered and concrele ean be

dane,

*

5.2 Construction method statement of pile foundation:

5

L

)

For the bored cast in st pllés, & gulde casing of 2.0m length ean be adopted

The mud used shall be made out of sadium bentonite with minimum frees swell index of
more than 300% and liquid imit more than 100%. The siit content in bantonite shall nol
mare than 5%

Thie mud was prepared using sodium bentonite with a densily of 11010 1.15 glee.

5.3 General Recommendation:

&

Since, chiorides and sulphates are well within the permissiole imils, na spocial stesl or
oement is required for the consiruction of featings

Mdnaging Director.
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54 Special Becommendations
% Since, the sub soil strata are very loose ia logss silty sand layer belwasnlop 10 B.Om depth
and Clayey Silly Sand fayer between 11.50m & 18.50m dapth below ground level The
loose layar will affect when the pile boring ol sub soil I necking gnd bulging facior upon he
installaion of pila, dus 1o Lateral soll expansion, Hence, in order o assura nuality af the

pile, Il 12 1883l to carryout pile integrity test on all pliss.

FOTETICA pEfE(

VT. Ltp
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1.0 Geometrical Dota

LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES
Roleronce Bore Hole : BH-D7

Type of File Head Considered  Fixed
Diametar ol Pila (d} : 0.6D m
Frae standing Length of File (=) : 0 m
Length of Pile below EG.L (Le) : 21.0 m
Cut-Off Level Fram E.GL - 1.0
Lenath of Piis below Cut-0if Level (Lej - 20.0 m
Grade of Conerale (M) : 25 PN
Young's Modulus of Concrete {E) : 25000000 kN/m*
Momemnt of Inartia (1) : 0006362 m"

2.0 Determination of Depth of Flxity
Type of Soil Strals @ Sand

Ground Water Condition : Submerged
Avarage Design SPT*N® Value : 8
T=(Elnh)1/5
{n ean be read a5 i In the above and below equation In case of Sand)
fih=: 1000 kM/m"
In Case of Sand : - eN/m”
T= : 278
LT : 0.00
LT : 220
Depth of Fixity below Cut off (2) = 6.06 m

3.0 Determincation ol Lateral Load and Moment Garrying Capacity for
0.005 m Lateral Defleciion:

Allowable Latersl Delleclion (Y) : 0,008 m
Laleral Load Carrying Capacily (H}= Y*12El{e+zl}*3 : 4280 HiN

Recommended Design Lateral Lead carrying Capacity : 42 ki
Fixed End Moment Me=H{a+z}/2 130
Reduciion Factor (L/T) : 0.83 m

Aciual Momient (Fixed End Momenl/Reduction Faclor),M: 108 kM-m

For ETICA DEVEL =10,
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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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