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1.0

11
1.1.1

1.1.2

CHAPTER-1
INTRODUCTION

PROJECT INFORMATION MATRIX:

NATURE OF PROJECT : RESIDENTIAL BUILDING

STRUCTURE : ONE BASEMENT + GROUND + 4 UPPER FLOORS

PROJECT OWNER : Mis CEEBROS HOTELS (P) LTD

PROJECT LOCATION : SATHYANARAYANA AVENUE, R.A. PURAM

JOB CODE : GT-2541

SCOPE OF WORK:

FIELD WORK:

< Conducting three soil investigation bore holes of 150 mm diameter in Soil
% Conducting Standard Penetration Test (SPT) within the borshole at:
# Ewery 1.0m depth interval up to 6.0m depth
= Every 1.5m depth interval up to 12.0m
» At every 2.0m depth interval up lo the lermination depth of 20.0m below the existing
ground level

» |n case of rock formation, rock coring is carried out al every 1.5m depth interval

e

The depth of invesligation is 23.0m to 25.0m below the existing ground level.

# Collection of disturbed soill samples at SPT location and undisturbed samples from the
clayey strata with SPT-value greater than 2 to less than 15 il met within the investigation
depth

< Collection of water samples if groundwater table mat within the invesligation depth

LABORATORY WORK:

%+ Matural Maoisture Contenl

% Afterberg’s limits

<  (Grain Size Analysis

“ Consolidation test on undisturbed samples if applicable

< Chemical Analysis test on soil and waler samples to give pH, Chiorides and Sulphates

1.2 STRUCTURE OF THE REPORT:

< Contents

Introduction

Investigation Methodology & Test Results
Sub-Surface Stratification

Foundation System

DO T

Recommendation

L]

Annaxure
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2.0

2.1
211

21.2

213

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS
PREAMBLE:
Three scil investigation boreholes were put 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
carry out the fisldwork is describad below,
METHODOLOGY OF FIELD WORK:

EQUIPMENT USED AND METHOD OF DRILLING:

All the boreholes were sunk by conventional rotary drilling rigs. For borehole Methodology
followed for boring conformed to 15: 1892 -2000. Boring was progressad by the cutting action of
rotating bit with waler circulation and stabilizing the side of the borsholes by using casing
pipes/bentonite slurry up to required deplh lo prevenl coliapse of sidewall Boring was
continued by normal boring process using MS soil cutler in soil. However, Tungsten Carbide
(TC) bit drilling was resorted to 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 where penetration using TC bit was became slow.

STANDARD PEMNETRATION TESTS:

This is a field lesl lo delerming “"Penetration Resistance of Stratum at the Test Depth”. This has
been conducted in the boreholes generally up to refusal depth using procedures described in
15: 2131- 2002. In thiz test, split spoon sampler (50.8 mm OC and 35 mm 1D) has replaced
driving bit. Sampler is then driven by dropping 63.5 kg hammer on top of driving collar with free
fall of 75.cm. The length of sampler is 60 cm.

The tests were conductled al he depih intervals indicated in Chapter-1 {Sec. 1.1.1}).

COLLECTION OF SOIL SAMPLES:

2.1.3.1 DISTURBED SAMPLES:

Tha SPT-samples collected were used as disturbed soil samples. These samples wera used far
visual and physical identification and for conducting laboralory classificalion tests as per
|.5.14498-1970.

2.1.3.2 UNDISTURBED SAMPLES:

2.1.4

From the soft to stiff clay layer, representative undisturbed samples were collected. These
samples were used primarily to establish the compressibility paramelers lo estimate the

settlements of shallow foundation syslem wherever applicable.

COLLECTION OF GROUND WATER SAMPLES:
One reprasentative water sample from each borehole was collected after 24 hours of
completing the barehole if water table met within the invesﬁgalled depth.




GED MARINE

22
224

222

223

2.3

NOTE ON GROUNDWATER TABLE RECORD:

% Groundwaler table observation in geotechnical report Is predominantly to armrive at
foundation design criteria and shall nol 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 investigation. Hence,
the level shall be taken as guidelines only to plan the investigation for the dewatering
system

% Mo foundation excavation or basemsnl excavations if anticipated within the
groundwater table zone shall be carried out without implementing groundwater lowering
schemes

LABORATORY TESTING:

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 resulls are
presented in Tables-2.1 to 2.3, The graphical representation of grainsize distribution curve for
the representative samplas in each bare is presented in Fig 2.5t0 2.7,

ON FINE GRAINED SOIL:

On the SPT sample index property tests were conducted to estimate consistency. These lest
rasults are presented in Tables-2.1 lo 2.3. The graphical representation of hydrometer analyses
curve for the representative samples in each bore is presentad in Fig.2.8 ln 2.15.

CHEMICAL ANALYSIS TESTS:

On representative soil and water samples chemical analysis tests were conducted to estimate
pH, Chioride and Sulphates and these resulls are presented in Table - 254 26

SUMMARY:

The locationa of the field investigation boreholes are shown in site plan given in Fig.2.0. The
average sub soil profiles encountered at each location along with their classification and
engineering properties are presented In Figs 2.1 & 2.2,

Further, the rock test results are presented in Fig. 2.8 and the cross-section of the scil profile is
presented in Fig 2.4
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LABORATORY TEST RESULTS
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CHEMICAL LABORATORY TEST RESULTS



LABORATORY TEST REPORT
GEOMARINE CONSULTANTS PVT LTD- GEOTECHNICAL LABORATORY
MNO.11 2nd MAIN ROAD, KANNAFA NAGAR EXTN
KOTTIVAKKAM, CHENNAI

GEDMARINE

Phona Mo (4424480305
ULR Mo TS 141 02300000034F

TC-11410
Table 2.4 Result of Chemical Test
Mame & Address of the Customer: M/'s CEEBROS HOTELS (P) LTD
Sample Description: Water and Soil Sample Identification Number: GMC/0423/653
Source of Sample: Customer Supplied Period of Testing: 15/05/2023
ISample Condition: Satizfaciory Report Date: 2310512023
Test Method As per Bureau of Indian Standards Test Report No.: GT-2541
Sample Receipt Date: 13/05/2023 Test Report Pages: One Page
Water SOIL (2:1)
pr A &= =
o w = = o w
: - = SE. | $%. c g
= = — e E = o 2
o = a el =L —= o :r-:j < =&
» 5 w E ESN EZs BEE w E ISE
T o= a6 <32 D&% o= agx
® = - i ] T @
=] E o 05 < Q -~ o el
@ o m =25 J2 & x 2
w o 2 @ I W w w
o W w oo (=] o
= 2 w
<L <
1.0 BH-01 1.80 740 452 2 209 2 200 B.27
2.0 BH-03 280 6.92 111.58 199.8 1.25 g.14
30 BH-04 170 723 2026 aTrs 2.00 830

** END OF REPORT™*
AUtnOrsad Signatory

}N/’J 1
A WINOTH

Terms and Conditions (Technical Manaoer)

{ 1) The test resulis furmnished coresponds to the sample recewed

{2] The tested sample will not be retaned for mone than 30 days from the date of issus of test report excapt in the case as reguired by the applicable regulationa
(3] Any corection in this reports imvafidstes tha reports

T Ehennal

€00 0z8
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Table-2.5 Results of Chemical Test for Soil Sample

Soil (2:1)
3:; Bore HoleNo. || Depth of SULPHATES | CHLORIDES
Sample (m) (malkg) (malkg)
1.0 BH-01 200 13.7 42.8
2.0 BH-03 1.25 40.2 333
3.0 BH-04 2.00 28.4 18.0
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GEo LABCRATORY TEST REFORT

) SR GEOMARINE CONSULTANTS PVT LTO- GECTECHNICAL LABORATORY
Phara Mo, Ddd- 24430305 M1 2nd MAIN ROAD, KANNAPA NAGAR EXTH
T 1141 0200000034 F KOTTIVAKEAM, CHENMNAE
TC-11410
Table 2.6 Result of Rock Test
Mame & Address of the Custome M/s CEEBROS HOTELS (P) LTD
Sample Description: Rock Sample Identiflcation Number:  GMCO423E53
Source of Sample: Customer Supplisd Period of Testing: 22052023
Sample Condition: Sarisfactory Report Date: 23/06/2023
Test Method As par Bureau of Indian Standards Test Repor No.: GT-2541
Sample Receipt Date: 1310572023 Test Report Pages: Ore Page
- m
L4 = [
g E B & s
B g < &5 &
] i =@ I8
g2te £ g £° s
SNo | Bore Hole Number i £dz" ol z8z Egg
; ore Hole Num ) §Emg =R L S‘E_,,
o g 8 m g K"
5 § € o 220 W ir
5 S & 24 g
2 < S
1 BH -03 #2501 24.00 816 053 T4
7 B -0 2000010 21.50 242 0,36 7.89 .
= END OF REPORT*

Authorised Signatory

A NINOTH
[Technizal Manager)

Terms and Conditinns
51 Thow bl s b fuvricadoed comsmnzorsdy o i edevile receieed
] The leshat marpl el ot S (nhare o e S 4G deyw e Db gate of maus i 1550 100N TR [P0 LIS 2T IEEATR] DY TR BpD TN R TR peig

3] favp vaevitRan n i ragorty o sbrkes Hhe reparts
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3.0

3.1

3.2

3.3

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

PREAMBLE:

Geotechnical investigation carried out at a specific site provides location spacific sub surface
engineering characteristics. However, In major project sites where the construction activities
spread over a very large area location specific sub surface strata characteristics are studied
together with the gaalogical mapping data.

This is required to Incorporate the impact of any documented macro-level geological
characteristics of the region on the foundalion design, irespective of the location specific sub
surface strata characteristics,

In view on the above, though it is beyond the scope of the present study to carry out macro-
level geological invesligation the regional geclogy based on the published dala is presented
and discussed,

CLIMATE AND RAINFALL:

The study area receives the rain under the influence of both southeas! and northeast
mansoons. Predominantly northeast monsoon contributes rainfall and most of the
precipitation occurs in the form of cyclonic storm caused due to the depressions in Bay of
Bengal. The north east monsoon occurs between October & December. The southwest
monsoon rainfall is highly erratic and summer rains are negligible,

The normal annual rainfall over the study area varies from 1100 mm to 1200mm.
GEOMORPHOLOGY:

Chennal district farms part of coastal plains of northern Tamil Nadu. Major part of the district
Is having flat topography with very gentle slope towards easl. The altitudes of land surface
vary from 10 m above MSL in the west lo sea level in the sast.

Fluvial, marine and erosional landforms are noticed in the district. Marine transgression and
regressions and neo-tectonic activity during the recent past have influenced the morphelogy
and resulted in various present landforms,

Meandering sireams with small sand bars are present slong the course of Adyar River. The
pediment and buried pediment in Guindy area in and around the reserved forest, is the only
area where the ecological system Is less disturbed, while the other areas are completely
disturbed by built up area with large-scale human interferance and pallution,

GEOLOGY OF CHENNAI DISTRICT:

Chennai disfrict is underlain by various geolagical formations from ancient Archaean to the
Recent Alluvium, The geological formations of the district can be grouped into three unils,

ramely

i Archaean crystalline rocks

i) Gondwana (Consolidated Clay/Clayey Silt) and Tertiary sediments and
i) Recent Alluvium,

The Archaean crystalline rocks of the district comprise chiefly of Charnockite, gneisses and
the associated basic and ulfra-basic intrusive dykes.
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3.4

3.5

GEOLOGICAL ORDER OF THE STUDY AREA.:

Geologically, the presant site is located in a coastal region with sub surface consisting of

sedimantary deposits. The top sedimentary deposit is under laid by upper Gondwana system,

particularly lower stage of Sriperumpudur, The formation mechanism of the sediments is

chiefly due to transportation of surface water and marine depasition.

The above geological characterislics are also observed in the direct borehole investigation,

which confirms that the present sile does nol depict any surprising geological features that

are different from that of the region,

DESIGN SUB SOIL PROFILE: (WRT Foundation Engineering Application)

The sub soil characteristics obtained at the test locaton are further processed to arive at the

design soil parameters required for the design of sub structure using the following shear strength

correlations with respect to the Standard Penelration Test Values of different layers.

# For Coarse Grained Material, Ref. 1S; 8403 lo eslimate Angle of Shearing Resistance
{Reproduced and shown in Fig A1)

% For Fine Grained Material, Ref. Terzaghi & Peck, 1848, o estimate Unconfined
Compressive Strength (Reproduced and shown in Fig A2)

Based on the above, the average design soil characteristics are given below:

REFERENCE BORE HOLE BH-01 Ref R.L. of G.L. (m}): 0.00
Shear
CuperTik- {m) E E = Parameters
El _ E.. E E E
5 g‘ ] § Type of Strata Colour ‘E @ %' z £ &
4 g E e g s 3 | g =
= = £ z & = =
10 | ooo | 130 | 1.30 Filled Up Brown : i :
20 || 1.30 || 200 | 0.70 | Sandy Silty Clay Brown 16 - Very SHff | 20 || 107 -
3.0 | 200 | 300 | 1.00 | Silty Fine Sand Brown | 22 “‘é‘i':r':::‘ 185 - 33.6
40 | 300 | 500 | 2.00 Silty Clay Brown | 6 = M [ 155] 40
50 || 5.00 | 7.50 | 250 Silty Clay Black 4 = soft || 145| 27 2
; . Very
6.0 || 7.50 | .00 | 1.50 Silty Fine Sand Brown 1 (g - 12 19.761
7.0 9.00 §12.00 | 3.00 Silty Fine Sand Brown 7 Loose 14.5 294
8.0 | 12.00 | 14.00 | 2.00 Silty Clay Brown | 6 : Modim 1155 ] 4o 2
9.0 || 14.00 § 18.00 | 2.00 Silty Clay Black 3 - Soft 14 20 -
10.0 || 16.00 | 20.00 | 4.00 Silty Clay Black 7 Meae™ 1 16 | 47 ;
Brown , o =
11.0 | 20.00 | 23.00 | 3.00 Shale Croy CRR: 10% to 44%; RQD: 0% to 6%
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REFERENCE BORE HOLE BH-03 Ref R.L. of G.L, {m): 0.00
Shear
) Layer Thk. {m) E -‘E' > - Parameaters
z 3 3 5 - E
E E‘ E E Type of Strata Colour E g .E E g EI
3 3 £ . E 5 | = =
o g = g 3 o g | =
[ 2 = < o
10 | 000 | 200 | zo0 |  siiyclay | Brown | 7 . Meaum | 16 | a7
20 | 200 | 500 | 300 Silty Clay Grey | 12 stiff [ 185 | 80
30 | 500 | 800 | 1.00 Silty Clay Grey | - - =
40 | 600 | 750 | 1.50 Silty Clay Black | 7 - M?S‘f:;m 16 | 47
50 | 750 | 900 || 1.50 Sifty Sand B Loose - 14.5 - 29.2
60 | 900 1050 150 | SitySand | Brown | 23 | Medum : 185 - | 339
ensa
7.0 | 1050 | 1200 | 1.50 Silty Sand Black 10 Loose - 15 - 30
8.0 || 1200 | 2250 | 1050 |  Ssiity Clay Grey || 11 ; sttt | 18 | 73 :
Brown : . ;
a0 || 2250 | 2550 | 3.00 Shale ek CRR: 60% to 100%: RQD: 21% to 56%
REFERENCE BORE HOLE BH-04 Ref R.L. of G.L. (m): 0.00
- Shear
. Layer Thhk. {m) Ei ‘E‘E" > . Parameters
z r g 8 - E
S 3 g 2l TypeofStrata | Colour | B - & 2| ¢ &
I m c S = E s X a8
3 =1 5 I . = =] = = —_
o = = ¥ o ] 153 =
= S = = I
1.0 0.00 1.30 1.30 Silty Sand Brown 8 Loose - 14.5 - 296
20 | 130 | 200 | 0.70 | Sandy Sitty Clay | Brown | M“'*'E‘:ji#m 165 | 53 %
; MMedium
3.0 2.00 3.00 1.00 Silty Sand Brown 19 ks - 18 - 327
40 | 300 | 500 | 200 Silty Clay Grey | 15 Stiff 20 | 100
50 | 500 | 750 | 250 Silty Clay Grey | 2 Very Soft | 14 | 13
60 | 7.60 | 1200 | 450 | sitySand | Brown | 3 | Vo : 13 | - | 20067
70 | 12.00 | 16.00 | 2.00 Silty Ciay Gray | 8 ; '“"EEE:."H”’“ 155 | 40 :
8.0 | 16.00 | 18.00 | 2.00 Silty Clay Grey | 4 Soft | 145 27
g.0 [ 18.00 | 19.00 | 1.00 Silty Clay %‘r&;’” 22 . Very Stiff | 205 | 147 =
Brown ] A .ne
10.0 || 19.00 | 23.00 | 4.00 Shale CRR: 53% to 74%; RQD: 0% to 15%
Gray L
34
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4.0

4.1

4.2

4.3

CHAPTER-4
FOUNDATION SYSTEM

PREAMBLE:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
struclure and the bearing strata should be satisfied both individually and as a combined
system. In view of 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 aleng with the loading pattern on the sub structure

» The sub soil characteristics that define the required substructure configuration for a

safe transfer of super-structural loads to the bearing strata

Considering the above aspects of the foundation design, the suitable type of foundation
syslem is presented below,
PROPOSED STRUCTURES:
An understanding of the proposed construction and the order of loads on the foundations is
needed for choosing the appropriate foundation system. In the present case, the proposed
structure is configured with one basement, ground and four upper floors which is meant for
residential building. For this kind of structure, the column loads could vary betweean 2000 kN
to 5000 kN.
The above-mentioned loads have no bearing on the design of either sub or super structures
and are mentioned just to provide an insight to choose an appropriate foundation system with
respect to subscil conditions.
SUB SOIL STRATIGRAPHY:
The sub soll stratification of the present project site is as follows:

Layer-| 0.0m to 3.0m Very Stfl, Silly Clay & Medium Dense, Sand
Lenses

Layer-I| 3.0mto 7.5m Medium Stiff & Stif, Silty Clay

Layer-Ill 7.5m to 12.0m Very Loose & Loose, Silty Sand

Layer-I\ 12.0m to 19.0m/20.0m/22.5m  Medium Stiff & Stiff, Siity Clay

Layer-\ Beyond 19.0m/20.0m/22 5m Hard, Shale Formation (Lithified Formation)

FOUNDATION SYSTEM:

In the present project location, the strata up to underlying rock formation is weak from both
shear and compressibility considerations. Hence, no shallow foundation system is feasible
and it is advisable to adopt pile foundation system.

The piles can be installed by driliing with direct mud circulation technigue (Bored Cast Inzitu
Files) and the recommended safe load carrying capacity of bored cast insitu piles in
compression, lension and lateral for different diameters is worked out as per IS 14593-1998
and are presentad in Table:d.1,

In the present case, the pile shall be socketed to a minimum depth of 1.5m from top of
the Hard, Shale formation.

Typical computations are presentad in Annexure-|
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NOTE:

% The tractor mounted rig cannot penetrate into the Hard, Shale formation beyond

<

1.0m. Hence, appropriate drilling technigue is required to achieve 1.5m socketing.

It is mandatory to confirm the theorelical capacily of pile with inittal pile load test. The

piling shall nol progress without conducting initial pife foad test.

TABLE: - 4.1 RECOMMENDED SAFE LOAD CARRYING CAPACITIES OF BORED CAST-IN

SITU PILES
) z = SAFE LOAD CARRYING CAPACITY
= o 1 = E
z = = W oL (kN)
8 gl =] 2= 22
Slus E<| LE| RE| mD
wl%% 84| 22| 52| ws
= Diam
2| 2|89 S5| 5E| SG| &S | "orpiLe | VERTICAL LATERAL
ol &l 8 z| 2 2|l o= e w (mm) LOAD PULL oUT LOAD
z|od 29| 25| 59| fu CARRYING | CAPACITY | CARRYING
g £ o 2 % b7 ﬁ =Q CAPACITY CAPACITY
oo om) = ] 9,
gls |e [T | &3
| = = o |
10 — 500 1300 o0 20
2? 210 | 225 17.50
20| ©® 550 1400 950 22
3.0 o 8O0 16800 1000 25
E 1.6 | 225 || 240 | 50 | 1800 [— — 1
40| ® 650 1700 1050 27
5.0 3 750 2000 1100 3
-+ 19.0 | 205 15.50 e
60| ® 800 2200 1200 33
4.4 BASEMENT EXCAVATION:
For basement excavation, the soft clay formation experience base shear failure upon release
of overburden. Hence, shoring system Is a prerequisile. Adopl Contiguous pile as the shoring
system.
Since the scope of work does not cover the design of shoring system the same iz not
presented in this report.
45 DEWATERING:
In the present project location, since the formation is highly heterogeneous, a combination of
shallow borewall and open pit dewatering system meets the requirement for lowearing the
ground water table.
4.6 UPLIFT DESIGN:

The lower basement fioor design shall include uplift pressure corresponding to water table at

ause of chances of flooding).

Ehenng)

GO0 o2y
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5.1

5.1.1

5.2

5.3

CHAPTER-5
RECOMMENDATIONS

RECOMMENDATION FOR PILE FOUNDATION SYSTEM:

-

]

For the kind of proposed structure Bored Cast in silu piles are recommended as the
suitable foundation system.

The allowable safe load carrying capacities of different diamelers of piles as given in
Table-4.1 can be adopted as provisional design loads, as the load carrying capacity of
piles s not only depends upon the sub soil properties, but also depends on the care and
experience of installation piles.

The theoretical load carrying estimates of piles shall be confirmed by conducting pile
loads tests as per lhe.lguida lines laid down in 1S; 28911-Pari-1V.

The boring shall be c?;rF'red m.lt_ using direct mud circulation prepared out of sodium
bentonite. s

After reaching the borehole termination depth, the borehole shall be cleaned using mud
circulation for a minimum period of 30min or till the return mud is relatively clear of sail
parlicles.

After ensuring the borehole is clean, the tremie pipe shall be lowered and concreting can
be done.

The pile shall be socketed to a minimum depth of 1.5m inta the Hard Shale formation.

CONSTRUCTION METHOD STATEMENT OF PILE FOUNDATION:

@

o

-
i‘i

Far the bored cast In situ piles, a guide casing of suitable length can be adopted

The mud used shall be made oul of sedium bentonite with minimum free swell index of
more than 300% and liguid limit more than 100%. The sill conlent in benlonite shall not
more than 5%.

The mud was prepared using sodium bentonite with a density of 1.10to 1.15 g/ce

RECOMMENDATION FOR EXCAVATION AND DEWATERING:

o

For excavation and dewatering, follow the guidelines as provided in the clause 4.4 & 4.5

in tha foundation design chapter,

GENERAL RECOMMENDATIONS:

-

o

The chlorides content in ground water & soll-water extract is less than the permissible
limit of 500 ma/l as per |5 456 Tabie 1.0. Hence no special sleel is reguired.
Corresponding to the sulphate content in 2:1 Water-Soil extract and ground water use
Table 4.0 of IS 456 for minimum cement content and maximum water cement ralio.
Hence crdinary Portland cement shall be adopted.

The present project site falls in seismic zone-lll as per 15 1883-P-1,

Chennai

EOO 028
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% Before excavation is started a workshop shall be conducted including the Owner,
Architect, Structural Engineer, Geotechnical Engineer and Execulfion agency lo ensure
the proposal given by the contractor fs workable and safe.

<  Before construction activities are initiated. a scientific due-diligence of the condition of the
neighbouring structures shail be carred out and authenticated. This is required to ansure
that no undue claims or interprefations are made by the neighbourhood that the
construction activities cause damages to their sfructures,

AUTHORISED SIGNATORY

o

DR. C. V. PRASAD,
GEO MARINE CONSULTANTS PVT LTD,, ¥

3R
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES

COMPUTATION OF END BEARING RESISTANCE
Type of Siraty Lithified Shale
Uneantined Confined Compressjve Strength (LG G ) (g 2141.00 kPa
M, as per Tabde-4.0 of |5:112070- 1567 -raaffirmed in 1985)

for sapeing of discontinuties J0cm-100cm (M) 9.3
Degih Factor (0-8+0.2% /D) (N, 1.40
Cross Sectional Area of Pile Toe (8,0 0.20
Eafe Logd Capacity @ Tos (Q20NNA): 26128 ki
Sell Weight of Fike (Pg): 7158 kN
Recommended Allowable Vertical Load Caryin
Eaplﬂl::ﬂﬂmg}; 132818 kN

Ru:nuud A.lhu Pull Qut Capacity Q) 1148 48 kN

Type of Pile Bored Length of Pile balow G.L. 1rn:||| 240 153911 JP-13.21.2010 & I&
Diameter of File 14593
Reference Bore Hole BH-03 500 Irnm || Surcharge Pressure o kPa
1 Shear Effactiva Cvarburdan i
e ] g ety Parametars Prasaure (kFa) E 3 5 =
e - . L b B i
g 413 ? ] e « |8 = . [ ariop [larsor f|arma. §§ E'E shlnFmT:':
P : & : ;_ " §. i . % E’ af of af 3 K E i
= = wl ; g | °F - Layer || Layer || Layer o
104 o0 § 50 )| 5.0 Cut-0df Level
2001 sO )| GOY 10 Siity Clay T TE0 || 180 47 - 0.0 B0 3.0 R =] il 504
30| so ) T5 Q15 Sikly Clay 7 E0) 180l 47 - 60 150 105 oa = llgt} 3 aay
40f 7.5 || &0 1.5 Sliy Sand G 1458 153 - 28 150 218 184 - .0 || gEll « 242
g0l 20 [ 10604 15 Sitty Sand 23 wsl ws] - a f o218 | 345 | =89 - 1.2 || gt 53.3
G0 105 1204 1.5 Siily Sana 10 150 ) 168 - a0 345 || 420 || 383 - 10 ([ gty = 52.0
7Ol 120} 2254 105 Sillty Clavy 1 B0 185 73 - 420 | 1260 || 8B40 08 iyl T46.5
Surnmation of Positive Skin Resitance (kW) Q= 104217
Summation of Magabve Skin Resistance (kM) -(H= 0.0a
COMPUTATION OF ROCK SOCKET CAPACITY
Typo af Sirata’ Lithified Shale
Uncanfined Confined Compressive Strength (U C.C.) {4.): 2141.00 kPa
Diameder of the Plle {0): 050 m
Sockat Length into the rock (is): 180 m
Rotk Socket slide resistance reduntion factor (Ref. Fig 1
15:14503-1998) () eos
Rack Sockel correction Taclor (15:14533-1598) () 1.00
Safe Load Capacity In Tenslion (L. g.aliuf); 1078.90 kK

arce i Clay Layes s 20" 1, Ly, w

(Shin Remislance m Sand Layer is 2*0° T a7 K Tanig)

hen

=Lindrarad Shaar Seoglh of Clay W=Coal Earlh Pressurp of Real

gk ol Sheurng Risndeange geEfecilve Dyvernuroen Preaseig al mgdss of Laps’

=REeanng Canasly Facior =0 Bl =Heanng Capacny Factee, Rat Fig 1 of 15 Code Rebemad abrea
fs silegen F b 3 11001

g=[ia OF Pla
w=AMNEsEn Fasiar
T Thicaremss of Layes
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Saturated Clay (AfterTerzhagi & Peck, 1948)
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST- SITU PILES

1.0 Geometrical Data
Type of Pile Head Considered

Diameter of Pile (d) :
-0

Free standing Length of Pile (e)
Length of Pile below E.G.L (L&)
Cut-Off Level From E.G.L

Length of Pile below Cut-Off Level (Le) :

Grade of Concrete (M)
Young's Modulus of Concrete (E)
Momemnt of Inertia (1)

2.0 Determination of Depth of Fixity
Type of Soil Strata
Ground Water Condition
Design SPT "N" Value

K=((k1/1.5)"(0.3/B))
{n can be read as h in the above and below eguation in case of Sand)

Depth of Fixity below Cut off (2/)

3.0 Determincation of Lateral Load and Moment Carrying
Capacity for 0.005 m Lateral Deflection:

Allowable Lateral Deflection (Y)

Lateral Load Carrying Capacity (H)= Y*12El/{a+zf}*3

Recommended Design Lateral Load carrying Capacity

Fixed End Moment M=H(e+z)/2
Reduction Factor (L,/T)
Actual Moment (Fixed End Moment/Reduction Factor), M

+'3

Fixed
0.50 m
m

240 m
5.0

19.0 m
- 25 MN/m?®
- 25000000 kN/m®
: 0.003068 m"
. Clay
. Submerged
- 6750 kN/m?
- 2700 kN/m’”
1 Ts m
: 0.00
1220
; B.04 m
. 0.005 m
: 20.88 kN
1 20 kN

63
T m

42 kMN-m
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CONSOLIDATION TEST GRAPH



e LARORATORY TEST REPORT ,:-
T GECMARINE CONSLILTANTS PVT LTD- GEOTECHNICAL LARORATORY )

Phone Mo 044-24480305 MCL11 2nd MAIN ROAD, KANNAPA NAGAR EXTN, )
VLR No : 70114102 300000034F KOTTIVAKEAM, CHENMAI g S .
T\
TC-11410
CONMSOLIDATION TEST AS PER IS 2720-Part-15 : 1965 (RA 2021)
[[Mame & Addrass of tha Custorer;  M's CEEBROS HOTELS (P) LTD
[Bample Description: Soi Sample |dentification Number:  GMC/04Z3/853
ISource of Sample: Customer Supplied Period of Testing: 05052023 to 12/05/2023
|Sample Condition: Satisfactary Report Date: 202023
Test Method A5 per Bureau of Indian Standards  Tesi Report No.: GT-2541
E:‘I‘I'l-pl: Receipt Date: 03/05/2023 Test Report Pages: One Page
re Hole Number: BH-03 Depth of Sample,m 500
Bafore Test! Afer Tast:
lICiamaler of consalidation ring B0 mm IMess of ihe consoldation ring + Sampie ZTRTE |
zight of consolidaton mng: 20 mm 55 of sampk BEA |
[Maeva ol consobdalion ing 10038 |g 'L]w Mass arit e
L!als of consoldalion ring + samplo 28587 g lﬁpudic Ciranity 255 |
IMm of sample 8549 | IHnlpiﬂ of Salids 230 |mim
Lk Linit weigh 1657 [hiim’ Iury Unit Waight 125  |khim’
Initial Moisture Content of sample Fimal Molsture Content of sample
Can Mo A Can Mo Al
|ass of can i ] W|Mass of can [ 4484 |g
an = Vet mass 2328  |g Can + \Wiel mass 13334 g
an = Dy mass 16,38 g Can + Oy mass 11185 |g
Ilnhiad Maisture Comand 43.3 % Fina Moisfuse Content 1182 %
B - Log (P) Curve of Soil Sample
1.20
‘H'h.
el | i
140 H‘
T —
-
= 140 -
= et
: \
LEL]
LEL] 5
" ] 104 T‘Bﬂﬂ
1 1
Log (P) (kPa)
Besylts
Naliiral Mostune Comlan 433 %
Initiad \oid Ratn 1151
Pre Conscidalion Pressure 100 kPa

Campmession Index 0232
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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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