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comarme
CHAPTER-1
INTRODUCTION
1.0 PROJECT INFORMATION MATRIX:
NATURE OF PROJEC] i PROPOSED RESIDENTIAL BUILDING
STRUGCTURE + EXTENDED 2 BASEMENT + STILT + 18 FLODORS
PROJECT OWNER : Mis APPASWAMY REAL ESTATES (P)LTD
PROJECT LOCATION t KOYAMBEDU, CHEMNAI
JOB CODE 1 GT-2453

11 SCOPE OF WORK:
1.1.1  FIELD WORK:

o>
+*

o

-

Conducting three soil invesfigation bore heles of 150 mm diameter in Soll & Overburden

In case of rock formation NX Dlameler with Core bamel shall ba adopted 1o progress the
drilling ep the termination depth,

Conducting Standard Penetration Tast (SPT) within the borehale at:

¥ Every 1.0m depth interval up to §,.0m,

From 6.0m to 12.0m, SFT is conducted at every 1.53m depth interval

From 12.0m to 20.0m SPT Iz conducled at evary 2.0m depth interval

Beyond 20.0m SPT is conducted al every 2.5m depth interval till the termination dapth,

OOy

#  Depth of investigation ranges frem 30.0m to 33,0m below the axisting ground lavel,
Collection of disturbad soll samples &l SPT losation and undisturbad samples from the
clayey strata with SPT-value greater than 2 to less than 15 if mat within the investigstion
depth

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

1.1.2 LABORATORY WORK:

.

o
-
»,

e

&

Natural Moisture Content

Aterberg's limils

Srain Size Analysis

Consolidalion lesl on undisturbed samples if applicable

Chemical Analysis test on soil and water zamples to glve pH, Chlorides and Sulphates

1.2 STRUCTURE OF THE REFORT:

&
-
S

-

Contents

Introduction

Investigation Methodology & Test Resulis
Sub-Surfage Stratification

Foundation System

Recommendation

Annexure
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2.0

2.1
2141

21.2

21.3

CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

PREAMEBLE:
Three soil investigation boreholes were put 8s per the planning of the engineer in-charge and
these locations are shown in Fig.2.0.The equipment used and the mathodology adopted io
carry out the fisldwaork i described below.
METHODOLOGY OF FIELD WORK:
EQUIPMENT USED AND METHOD OF DRILLING:
All the boreholes were sunk by convenfional rotary drlling rlgs. For borshole Mathodology
followed for berlng confarmed to 1S: 1892 «2000. Boting was progressed by the cutiing action of
rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipes/bantonite siumy up to required depth lo prevent collapse of sidewall. Boring was
continued by nommal borlng process using MS soll cutter in soil. Howsver, Tungsten Carbide
{TC) bit drllling was resorted to diill in highly weathered rock stratum wheare the normal boring
process became slow, Diamond Care (DC) bit drilling was adopted in moderately weathered
rock formations where penetration using TC bit was bacame siow,

STANDARD PENETRATION TESTS:

This is & fiald test to dotermine “Penetration Resistance of Stratum at the Test Depth”, This has
besn conductsd in the boreholes generally up to refusal depth using procedures describaed in
I5: 2931~ 2002, In thic test, split spoon sampler (50.8 mm 00 and 35 mm 10) has replaced
driving bit. Sampler is then driven by dropping 63.5 kg hammer on lap of driving collar with free
fall &f 75 cin. The lengih of sampler is B0 em.

The tests were conducted at lhe depth Intervals indicated in Chapter-1 (Sec.1.1,1),

COLLECTION OF SOIL SAMPLES:

2.1.3.1 DISTURBED SAMPLES:

The SPT-samples coilected were used as disturbad soll samples: These samples ware used for
visug! and physical identification and for condusting laboralory classification tests as per
.5 1498-1870.

2.4.3. 2 UNDISTURBED SAMPLES:

From the =oft to sliff clay layver, representative undisturbed samples were colleclted. These
samples were used primarily to establish the compressibillly parameters to estimate the
gelllarments of shallow foundation system whersver applicable,

COLLECTION OF GROUND WATER SAMPLES:
One representative water sample from each barehole was collected after 24 hours of
completing the borehole if water table met within the investigated dapth.
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% Groundwater table cbservalion in geotechnical report Is predominantly lo arive at

foundation design criteria. and shall not be construed as design guidelines for the
design of dewalating systems
< The groundwater level Indicated in the bore logs is specific to the duration of
investigation and intensity of the monsoon raing during the lime of investigation. Hence,
the leval shall be taken as guidelines only to plan the investigation for the dewataring
system
% No foundation excavation or basemenl excavations If anticipated within  the
groundwater table zone shall be camied out without Implementing groundwater lowering
schemes
2.2 LABEDRATORY TESTING:
2.21 ON COARSE GRAINED SOIL:
On the rapresentative samples, sieve analysis tests were conducted to amive at grain size
distribution. These tests ware condusted as par 1.5.2720 (part 4)-1985 and the results are
presented in Tables-2.1 to 2.3, The graphical representstion of grainsize distribution curve for
the representative samples in each bore is presented In Fig. 2.5 to 2.7.

2.2.2 ON FINE GRAINED SOIL:
On the SPT sample index property tests ware conducted to estimate consistency. These test
resuits are presented in Tables-2.1 to 2.3, The graphical reprasentation of hydromater analyses
curve for the representative samples in sach bore Is presented in Fig. 2.8 to 2.18.

2.2.3 CHEMICAL ANALYSIS TESTS:
On represantative soll and water samples chemical analysis tests were conducted to estimats
pH, Chioride and Silphates and these results are presented In Table - 24 & 2.5

23 SUMMARY:
The locations of the fisld investigation borsholes are shown in site plan given In Flg.2.0, The
average sub soil profiles encounterad at each location along with their classification and
enginsering properties are presented in Figs.2.1 to 2.3,
Further, the cross-sectional vardation of the sub surface profile through different bore hales in
vartical and horizontal direction longitudinally or fransversely are presented in Figs.2.4
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FIG. 2.0 SITE PLAN SHOWING THE FIELD
INVESTIGATION BOREHOLE LOCATION
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. Table-2.5 Results of Chemical Test for Chioride In Soil Sample

o Soil (2:1)

oy
: SLNo. | BoreHolaNo. | p o of sample Chlorides
(m) (markg)

1.0 BH-01 2.00 1226

B

3

2.0 BH-02 1.25 48.3

3.0 BH-03 2.00 &85.2

0RO I T

2

48

) 34
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CHAPTER-3

GEOLOGY & SUB-SURFACE STRATIFICATION
PREAMBLE:

Geotechnical investigation camiad oul at a specific site provides location speciiic sub surface
englnesring characteristios. However In major project sites where the consiruction activities
spread over a very large ares location spedific sub surface sirata characteristics are studied
fegativer with the geological mapping data,
This is required fo incorporate the impact of gy documented macro-level geologicsl
characteristics of the region on the foundation design, irespective of the location spedific sub
surface strata characteristics.
In view on the above, thaugh i is beyond the scope of the present study to camy out macro-
level geological investigation the regional geology based on the published data js presantad
and discussed.
CLIMATE AND RAINFALL:
The study area recelves the rain under the influence of both scuthassl and northeast
maonsoons. Predominantly northeast mansoon contributes ralnfall and most of tha precipitation
oceurs in the form of cyclonic storm caused dus to the depressions in Bay of Bengal, The north
east monsaon occurs between Cclober & December. The scuthwest monsoon raindall is highiy
erratic and summar raing are nagligible.
The normal annual rainfall over the study area varies from 1100 mm to 1200mm.
GEOMORFPHOLODGY":
Chennal district forms part of coastal plains of northern Tamil Nadu, Malaor part of the district Is
having flat topography with very gentle slope towards east. The altitudas of land surface vary
from 10 m above MSL in the west te sea level in the sast,
Fuvial, marine and erosional lancforms are noticed In the district, Maring transgression and
regressions and nec-taclonic activity during the recent past have Influencad the morphology
and resultad In varous prasent landforms.
Meandering streams with small sand bars are present along the courze of Adyar Rlver. The
pedimant and buried pediment in Guindy area in and around the reserved forest, is the anly
arga where the ecological system s less disturbed, whilé the othor areas are completely
disturbed by bullt up ares with large-scale human interfarence and pollution.
GEOLOGY OF CHENNAI DISTRICT;
Chennai district Is underiain by various geological formations from anciant Archaean to the
Recent Alluvium. The geclogical formations of the district can be grouped into thres units,
namely
I Archaean crystalline rocks
i) Gondwana (Consolidated Clay/Claysy Silt) and Tertiary sediments and
iy Recenl Allevium,
The Archaean crystalline rocks of the district comprise chisfly of Chamockite, gneisses and the

associzted basic and ulira-hasic intrusive dykes.
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- i4 GEOLOGICAL ORDER OF THE STUDY AREA:
Geologizally, the present site is locsled in a coastal region with sub surface consisting of

[ . R
b sedimentary deposis. The top sedimentary deposit is under lald by uppar Gondwana system,
i particulady lower stage of Srperympudur, The farmation mechanism of the sediments is ohisfiy
~ due to transporation of suface watar and marine deposition.
The above gecloglcal characteristice are also cbserved in the direct borehole investigation,
r’"_\ which confirms that the present site does not deplct any surprising geologlcal features that are
~ differant from that of the ragian.
3.5 DESIGN SUB SOIL PROFILE: {WRT Foundation Engineering Application)
A The sub soll characteristics obtained at the {est lncation are further processed to arive al the design
~ gall perameters required for the design of sub struciure using the following shear strength
correlations with respect to the Standard Penetration Test Values of different layers.
€ “ For Coarss Gralned Materal, Ref, |5 8403 o estimate Angle of Shearing Resistance
[ (Reoroduced and shown in Fig. A1)
% For Fine Grained Maleral, Ref Terzaghi & Peck, 19248, to esfimale Unconfined
Compressive Strength (Reproducad and shown in Fig.A2)
£ Based on the above, the average design soil characleristics are given below!
o . ST
REFERENCE BORE HOLE BH-M Ref R.L. of G.L. (m): 0.00
i)
Layr T 5| 2 | .
[l
2 g — a £ g E
e o @ i = = = = Mol -
~ ) E & wll  Type of Strata Colour E E o = g I =
- d 5 3 s | E N
% = & = - & o =
&y 1.0 0.00 250 2.50 Filled Up - - - - - - -
5 ; : GEre ;
o 20 | 250 | 600 | 3.50 Silty Clay a Y 16 - Very Stiff | 20 | 107 .
s 30 | 600 | 750 | 150 | Sendysit Grey | 23 [ ‘fecum . 85| - | ass
onse
P
' 4.0 T.50 10.50 | 3.00 Siity Clay Srey 4 - Soft 145 bk -
4l ;
50 | 1050 | 1400 | 350 | SiyClay | Gray | & - MR | 1ss | a0 | -
Pkt
L Clayay Silty Pale Medium
- 8.0 1400 | 16.00 | 2.00 Sand Grey 17 e - 18 - 321
70 | 18.00 | 2000 | 4.00 Silty Clay %‘;‘;‘;" 36 . Hard [ 21 | 240 | -
™
Clayey Siiy Brown Very i _
5, 80 | 2000 | 27.00 | 7.00 Sand Gray &1 Duside 2053 425
- 9.0 | 27,00 | 3200 | 500 Shale Grey =100 - Hard 22 400 -

38
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REFERENCE BORE HOLE BH-02 Ref R.L. of G.L. (m): 0.00
Laver Thk. E 2 Shear
o el o " 2 ) - Parameters
= 4 “ & 3 s £ " .
% g g . gl Type of Strata Colaur 2 v 2 £ 2 2
3 [ i £ = o o
8 53 3 g 5 8 =l g 5
o o E: E él’ ] = =
1.0 | 000 | 300 | 200 Filled Up a - . 2 2 = 2
20 | 3.00 | &o0 || 300 Silty Clay Brown | 12 - stit | 185 | a0 -
a.0 B.00 7.50 | 1.50 | Sandy Silty Clay Gray 22 - Veary SHf | 20,5 | 147 -
40 | 7.50 | @00 | 1.50 Silty Clay Grey 3 : Soft 14 | 20 -
50 | 900 | 1050 | 150 Sitty Clay Gay | 7 : i "*‘S‘t’i'#’” 16 | a7 :
60 | 1050 | 1400 | 3.50 Silty Clay Grey 4 - Son | 145 | z7 .
7.0 || 14.00 | 20.00 | 6.00 Silty Glay Brown | 26 ’ Very Siiff | 205 | 173 | -
; Brown \ery
B0 | 20.00 | 22.50 | 280 | Clayey Sity Sand | ‘o7 | 85 | 0% - 205f - | 4178
00 | 2250 | 25.00 | 250 Silty Clay arey | a9 : Hard | 21 | 260 | -
¥ Brown Ve
10. 3 : £ - -
0.0 | 2500 | 26.50 | 1.50 Siity Sand arer | | Deats 94 495
11.0 | 26,50 | 35.00 | 8.50 Shale Grey | =100 . Herd | 22 | 400 | -
REFERENCE BORE HOLE 8H-03 Ref R.L. of G.L. (m): 0.00
E = Shear
3 Layer Thk. {m) .;'L: i 3 % Parameters
= 0 g = a 2 = % 5 |
(L) i Type of Strata Colour [ o L] = o =
m 2@ E a z a = = a
s &9 32 i| Z § | =1 8| =
= E - I - B
10 | ooo | 200 | 200 Filled Up s . s - . - :
20 | 200 | 500 | s.00 Sty Clay E‘f;‘:L 13 2 sif | 19 | &7 -
30 | 500 | 600 | 1.00 Silty Clay Gray | 27 3 Very Stiif | 205 | 180 | -
40 | 600 | 750 | 150 |  sandy sit Grey | 15 | Medum - 175 | - | 318
50 | 750 | 1400 | 850 Silty Clay Gay | & . e 1155 | 40 | -
6.0 | 1400 | 18.00 | 2.00 Silty Clay %’ff; 25 = Very Stiff | 205 | 187 | -
7.0 | 16.00 | 20.00 | 4.00 Silty Clay Eé“r:;" 47 - Hard | 21 | 313 | -
8.0 || 2000 | 2250 | 2.50 | Clayey Silty Sand E‘f:fn 34 | Dense - 1951 - || 374
Grey Very . ;
9.0 | 2250 | 26.50 | 4.00 | Clayey Siity Sand | ST | 59 | OV 205 42.35
100 | 2880 | 35.00 | 8.50 Shale Grey | >100 - Mard | 22 | 400 § -
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4.3

CHAPTER-4
FOUNDATION SYSTEM

PREAMBLE:
in the design of fourdation systern, the stress-strain compatibility of the super structure, sub
structure and the bearing strata should be satisfied both Individually and as a eombined
system. In view of this, the following data are needed for the design of faundation systam,
definad in terms of the type of sub structure and the bearing strata characterisiics.
= The super structure characteristics along with the loading pattern on the sub atructurs
* The sub soil characleristics that define the required substructure configuration for a
safe transfer of supar-structural loads to the bearing strata
Considering the above aspects of the foundation design, the sutable type of foundstion
system is presented below.
PROPOSED STRUCTURES:
An undarstanding of the proposed construction and the order of loads on the faundations |s
needed for choosing the appropriate foundation system. In the present case, the proposed
struclure s conflgured with extended two basement floors and elghteen upper fioors, and s
meant for residential ccoupancy. For this kind of structure, the column loads eould vary
belween B00C kM lo 8000 kN,
The above mentioned loads have no bearing on the design of either sub or super structures
and are mentiohed just to provide an insight to choose an appropriate foundation systerm with
respect to subsoil conditions,
SUB S0IL STRATIFICATION:
Geclogical variation of the sail In the profect site is classified based on the physical properties
& insiu strengih characteristics. The generalised sub soil stratification Is given below:
Strata-l |, 0.0m 1o 3.0m, Predominantly Filled Soil (Matrix of Soil with Building debris)
Strata-ll, 3.0m to 7.0m, S6ff & Very Stiff, Silty Clay of Medlum o High Plzsticity & Lenses of
Clayey Silt
Strat=-lll, 7.0m to 14.0m, Medium SHIT, Silly Clay of High & Medium Plasticily
Strata-IV, 14.0m ta 20.0m, Very Stif & Hard, Siity Clay of High Plasticity
Strata-V, 20.0m ta 27.0m, Very Denssa, Clayey Sand & @ locations Hard, Silty Clay
Strate-V|, Beyond 27.0m, Hard, Fissile Clay/ Shale formation of Gondwana Age (Soft Shals
Formation)

FOUNDATION SYSTEM:

It |s proposed to construct extended two basement ﬁuur and assuming depth of one
basemeant Mloor of 3.5m, the averall depth of foundation could be about 9.0m from the existing
ground javel,

Far the kind of proposed construction, adopt plle foundation dus to very weak sub sall
condilions. Tha length of pite is 28m from existing ground leval with cut-off at 9.0m. The pile
capacity do nat changs even if cut-off increased to 10.0m.
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4.4

Tha piles can be instzlled by drilling with direct mud circulation technigue (Bored Cast [nsily
Piles) and Tshle 4.1 prosents the allowable safe load carrying capacity of bored cast insifu
piles In vertical, lenslon & |ateral for different diameter and the computations are worked out

as per 12 2831 1-Fart |, Section-2.

Typical computations are presented in Annexure-,

TABLE:- 5.1 RECOMMENDED SAFE LOAD CARRYING CAPACITIES OF BORED
CAST-IN SITU PILES
¢ | o g% e | SAFE LOAD CARRYING CAPACITY (kN)
m 2 o {ﬁ (7] = N
N 2| su |- & E B E Dia,of Pile Vertical Lateral
Zlcel 22 |368 25| infmm) Load Pull Out Load
2 E‘% Es ] Carrying Capacity Carrying
.E 8a | B E =8 Capacity Capacity
i _E -]
1 S04 1200 G600 a4
2 550 1300 B50 25
A 600 16068 750 a8
T
a4 | S| 280 | g0 | 1900 850 1700 500 4
i ]
5] Fal 2000 aad 45
B 8 2300 1000 a0
s =] 2700 1100 &5
SHORING SYSTEM:

In present project site, the set back distance till the retalning wall is 3.0m. No open excavation
mests the slope stability requirernent with avaliable setback of 3.0m. Provide secant plles or
contlguous plies or diaphragm wall based on the relative economics.

The construction of retaining wall depends on the shoring system chosen frem above three as

discussed below:

# In case of sither contiguous pile and secant plles, adopt shering a5 back shuttering

and construct the retaining wall

¥ In ease of diaphragm wall, evaluste the need of skin wall depending upon the quality

of diaphragm wall,

Since the design of shoring is bayond the scope the same s not presented. However, as no
set back is aveilable any one of the design approaches for shoring is mandatony.

# Design shoring system as cantilever system,

4l

» Adopt partial top down with Internal strutting wherever required.




sEomarme

4.5

4.6

4.7

DEWATERING/ GROUND WATER LOWERING DESIGN:

In caze of contiguous plles, provide dewatering bore wells on four sides oulside the
excavation zone. Also, provide confingency plsnning for local pit dewstering within the
excavation zone while camying out axcavaiion,

In-case of secant piles! diaphragm wall provide four borewslls within the excavallan zone
coupled with contingency plan for local pit dewatering.

Note: In any case the depth of bore well Is 15.0m only.

Do not exceed th th of bare well 15.0m.

EXCAVATION:

After the installation of the shoring and borewells carryout excavatlon using conventional

excavators,

Note: The scope of executio all include shoring, dewsatering and excavalion
e

UPLIFT DESIGN:

In present case, excavation needs permanent shorng, Further the sirats below the Jower
basement are predominantly madium fo high plastic clay. Taking into cognizance of bath
beneficial effact off shoring system and thick clay layer below the basemant slab ne uplift
pressure acts on the basement slak.
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5.1

5.2

5.3

CHAPTER-5
RECOMMENDATIONS

RECOMMENDATION FOR DEEP PILE FOUNDATION SYSTEM:

e

For the kind of proposed structure and sub scll condition deep pile foundation is the
suitable foundation to adopl. In the present case, Bored Cast in situ plles ar=
recommended a5 the suitable foundation system,

The sllowable safe load camying capacities of different diameters of piles as given in
Tabde-4.1.can be adopted as provisional design loads, as the load carrying capacity of
pilas not only depends upon the sub =il propedies, but also depends on the care and
exparience of instaliation of piles.

The theoretical load carrying estimates of piles shall be confirmed hy conducting pile
loads tests as per the guide lines lald down in 1S 2011-Part-\.

The boring shall be carded out using direct mud circubation prepared out of sodium
bentonite:

Aftar reaching the borehale termination depth, the borehele shall be cieansd usging mud
clrculzlion for a minimum period of 30min or till the return mud is relatively clear of =il
particles,

After ensuring the borehole is clean, the tremie pipe shall be fowered and cangreting can
be done.

CONSTRUCTION METHOD STATEMENT OF PILE FOUNDATION:

o

e

The mud usad shall be made out of sodium bantonile with minimurm free swell index of
frore than 300% and liquid lmit more than 100%. The silt content in bentonite shall not
be more than 5%.

The mud should be prepared using sodivm bentonile with a density of range 1.03 gfce o
1.10 glee. However, while flushing before concrating the density should not be mora than
1:12 glec.

RECOMMENDATIONS FOR EXCAVATION:

*
L

As discussed In Chapler-4.0, Section 4.4 it is recommended {o adopt shoring system of
dizphragm wall or contiguous pile for excavation.

GENERAL RECOMMENDATION:

-

The chlerides content in ground water & soil-water extract |s less than the permissible
lirmit of 500 mg/l as per 1S 456 Table 1.0, Hencs no special reinforcement is requirad for
the construstion,

Coresponding o the sulphate content in 231 Water-Sail extract and ground water use
Tabfe 4.0 of |5 456 Clause 2.0 for minimum cament content and maximum waler cement
ratio. Hence ordinary Portland cement can be used,
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[

< Baofore excavation is sfarted a workshop shafl be conducted including the Owner,
Architect, Siruclural Engineer, Gealechnical Engineer and Execulion agency lo ensure
the propossl given by the confracior is workable snd safe.

% Before consiruction activities are inftialed, a scientific due-diligence of the condition of the
neighbouning structures shall be carred out and authenticated. This is required (o ensure
that no undue claims or interpretations are made by the neighbourhood (hat the
construction achivilies cause damages o thelr struchiras
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ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CASTINSITU PILES
s Typa of Pile Barad Langth of PHe below G.L, {I‘I"I"H 200 | As Per 52214-P-),5-2)-2010
- Dlameater of Plle
Reference Bore Hole BH-01 500 fmm | Surcharge Pressurel| o kPa
& / - Shear [ Effective Oyercarden
fl ¥ B e
: Layar Thk. [m) 2 b kNfm Pt Prassure {kPa) || & = 5 i
~ T = £ ny| BE Bkin Fricthon {Q;)
JESFEE s Bla|B. ] 8 | g W feaoqumel2d) E2 w
| R s 1N 21, orLerf 2E | £ 8
O Bl Elsl¢ E gl (23] 8 |z |omrftom L
~ .0 0.0 ) 9.0 | 99 Cut-O1! Leval
20| =0 | 14.0| &0 Slity Clay 51508 150) 33 - 0.0 |20y 125 1.0 - gf|l = 2502
.-—- 0] 1401 180( 20 Clayoy Sard 17| 8.0 || 185 - A B0 | s10] 33D - 1.1 gffl = Tig
~ 40| t8.0 | 00| 4.0 Filly Clay I6|| Z10| 195 240 | - 410§ 8BS0 630 || &3 - | 3924
O 200\ 2¥0) 7.0 SIII:,! Band 50| 205 | 202 - 41.0§ B5.0 § 158.5) 1218 - 1.5 ol s 1745.6
[ .0 27.0 | 28.00 1.0 Shala 160 220 [ 21.3 || 400 « 1585 170.5) 16845 || 02 - qFfl 163.4
- Burnmaticn of Posifive Skin Resilance (KN} = 283245
: Summation of Megative Skin Resistance (KN} 0= .00
™ Computation of End Bearing Resistance
BPT & Gy My N Ef.HLef Cverburden. 8 m
& Bearing Stratum Shale b [ 500 = 9 Effectve Overburden Pressure 6450 bt
~ End Bearing Resi=iance (kN) 0=  8BAET
Gikin Rostslaree it oy Layer 5070 TG Ultlmate Load Sarrying Cagscity () Q=0p0pH3, (KN} 351572
f’"‘ {Akin Rl in Serd Laver B o T g Ko TanE] Safe Load Camying Capecity (O] Q.25 (kM) 140829
 Basatiniy Fegisthnes in Cliy Loyer s a~d 0G0, Allowable Safe Leed Carying Capacity Qpase (kM) 140525
{_\ End Beaetng Rontitencs b Send Ly [5 4" 05400n, Allpwable Safe Pulf oul Capagiby Ol ot QN3 (kM) ET7.38
e
F o | u=Lindralind Shaar Esenglh of Olny KaCoal. Earll Prassurs at Rost &=Dia, 2 Pl
’ geAngin of Shandsg Mesfileree grEHpcive Cverburden Prossura ol mdde of Lpur wsfdneesion Factor
~ Baaring Capacily Factor = & M =Hearing Capacity Sactor, Rel, Flg.7 of 15: Codo Raferrsd nbova T=Trmeas of Layer
£
t’_f‘
&
o
&
=
lr_".
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GEO MARINE
ESTIMATION OF SAFE LOAD CARRYING CAPACITY OF BORED CAST-INSITU PILES
Typa of Pila Horad Length of Pile beluw O.L. (m) 260 | As Par 15:2011.{P4,5-2)-2010
Digmater af Pliz
Referznce Bare Hola AH-02 00 |fmm || Surcharge Pressurel 0 kPa
" Ehoar Effactive Overburden ;e
Layer Thic. {m| I {i) wdlfm Pairbata Pressisre (kFa) £ = 55
S Z L s G0 85 [ sanmcuon oy
21214 E 5 sl g & [ & Attopl Al | oy mia, 8 2 ‘E AN
sl S ]3 2 =3 - B oo o Ly S | £ F
_3 E- E g = : % E E‘ o E Layar || Layar oo
1.0f oo || a0 | a5 Cut-0ff Level
Z0( 8.0 | 14.0) 5.0 Silty Clay 5 | 160 150 33 - DO || 280 ( 125 1.0 - gl s 258.2
30 140 200) 6.4 Shily Clay 260 205 1748 173 - 250 || 8RO || 5685 3 - qf 2 458.1
aginolazsll 25 Clayey Sand 50 (| 205 || 20.5 410 880 | 1443 1A - U5 [of| 4 ST &
30| 22:6) 250 25 Silly Clay M0 ([ 208 280 - 1943 |[141.8) 1280 | 0.3 - qf|| s 286.8
G0 2500 255 1.5 Sdly Jand 80 20.5 || 20,6 = 0| 141501578 149.6 || - 15 |lafl & A5g ¥
TOl 265 28.0) 1.5 Shasa 1000 2200203 (| 400 || - | 157.5((175.5) 1665 || 03 - lloff ¢ 250
Summation of Pogiive Skin Resiiance (W) OF 223538
Summailon of Negative Skin Resiatance (iN) -Of= 000
Computation of End Bearing Resistance
EPT = N, M EfT. Lol Overburden | m
Bearing Stratum s 100 = 00 - 8 Effective Overbirdan Prassure 7000 kim?
Erd Bearing Resistzace (ki) Q= BA3.ET
Shin Ressiance in Gy Layar I 2°0° TGy Ullimsts Load Camgng Capacily Q) Q,~0-0+0, (kM) 2311996
Shin Fasigiance in Sand Layor & 2"0 T/ 67 Tardd) Safe Load Carmying Canaclty (000 Q2.5 (kN) 124788
Oearing Aesittanza bn Clay Layer i n"d4'C, N, Allowahle Safe Load Carmrying Capaslty Qe (kN  1247.88
nil B lin) Rasmslenes i S=nl Loyer & o'd 800N, Allenwable Sale Pull aut Capacity O peet TR (KN 74548
Shear Strongth of Clay l=Dgef, Exth Presain nl Hasi 4=ila, OF File
il o Shavring Realsiance qpEiedtee Dverburden Preasur al medds of Loyar wefchesson Facios

H,Bemring Copacity Faclor, Rl Fig.? ef 15: Code Rafaimid sobes T=Thizhress af Layer

Hl o evarbrden X (=10

L QL Bl ©
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ESTIMATION OF SAFE LOAD CARRYING CARPACITY OF BORED CAST-INSITU PILES
S Type of Pl Bared Lengih of Pile below G.L. am].H 260 || A= Poris2ete-P.8-2)-2010
Diameter of Plle
~ Refarence Beore Hole BH-03 500 ||rmwm |3|.rrr.'l'ﬂrgu Pressure) O kFa
i Shear || Effeciive Overburden e
- Layer Thi, {m) ‘E [7) e Fakaabii Prassuro [kPa) . E E'
N ; , W = e Siin Frictian (03]
sl a8 5 Els s I & | 5|02 mma.E‘E 8 i
P o 2 E. = = of |[Bot =
e sl = 2 3 4 s B [GEl = [ 2 | cager | Layer|®tover| < Eg
- L8 llE = 2l s llzdl = 1=
™ .04 0.0 || 9. | 0.0 Cul-OH Leve|
' 201 &0 || 40| 50 Silty Clay g 1150 5.0 ) 33 - 0o | 280 125 1.0 - afjl 2 2502
& a0l 140] 1m0l 20 Sily Ciay ssfanslli7el 167 | - [ 250 |4sof ass Josl - o o [ 1574
~ 4.0 1608 200 4.0 Silty Clay 47| 270 ff 20.E]] 313 - 450 | 800 | B0 0.3 - el 4 5113
. 50( 2001 225]) 25 Clayey Sand Al 995 ) 203 = 371§ 0.0 311384 1098 - 14 gf || = 411.4
""ﬂ GOJ 225 26.5) 4.0 Clayay Jand S0 #0.5 || 200 - 41.0(| 1138 || 156.8) 134 .4 . ] qril 11040
-~ TOREEE| 2800 1.5 Shale ‘I[IEIH 220 ((21.3 ) 400 - 1658 11753.8( 1248 )| 0.2 - gfd » 2450
Summaficn of Posiiive Skin Resilance (KN} = 268628
Suervimathon af Negative Skin Resistance (k] -Of= o.oo
Computation of End Bearing Resistance
A ST & G, No N Eil HLof Overburden 8  m
e Baaring Stratum S 68 - &0 . 9 Effective Overbirden Pressure 275 knim?®
- End Bearing Resistance (kM) Q= BEIST
NS E’nﬂslﬂm:: i Gl Layer s gd 1" LAtimate Load Carrying Capsacity (G Q=0-04; (kM) 3571560
- 1y Registmme n Sand Lover s 2°0T g < Tanl) Safa Load Carying Capecity [0,..) 125 M) 142874
[=rel Banring Reaststurce in Sl Layer is no6M05, W, Mlowable Safe Load Camying Capacihy Do (KM} 142874
ol {End Banrirg Beslsinnes ir Saed Layer | 275 0N, Allowable Sale Pull oul Capedity Dyua QF3 (KN}  HE6,09
Whiors
sl niradied Shear Stemgtn of Sy H=Coad, Earth Prugture st P #=Gla, O P
[ Single o Shearng Fesltance oy=Effciive Cyarpurdan Pressv at miiie of Liyse w=hthession Barlsr
b =Hearing Copasclty Faolor =2 W =Bearng Capaaly Fadtar. Azt Figd of 15 Codo Felared soova T=Thickness of Layar
o~ . ﬁw@'ﬁlb&l"ﬂeﬂ Fugadyry 3l we helghl of overourden X w109
i gabnten Prestur 3t el e Ellecilve helybd of oyerburden
)
g
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LATERAL LOAD CARRYING CAPACITY OF BORED CAST-SITU PILES
Reference Bore Hole : BH«02

1.0 Geometrical Data
Type of Pile Head Considerad
Diameter of Pile (d)
Free standing Length of Pile (g)
Length of Plle below E.G.L (Le}
Cut-0Off Level Fram 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 Scil Strata
Ground Waler Condilion
Design SPT "N" Value
F=((k11.50*(0.2B))
(n can be read as h in the above and balow equation in case of Sand)
Ki=
K=
R=
L1/R
LR
Depth of Fixity batow Cut off ()

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

Allowable Lateral Deflection (Y)

Lateral Lead Carrying Capacity (H= Y™ 12El/{g+z)"3

Recommended Design Lateral Load carrying Capacity

Fixed End Moment,M=H(et+z)/2
Reduction Factor (Ly/T)
Actual Moment (Fixed End Moment/Reduction Factar), Mg

Fixed
v 0.50
. @
1284
: 9.0
:19.0
25

m
m
m

m
MMM

+ 26000000 kN/m

: 0.003068 m"

: Clay

! Submerged

]

= 12000 kMIm®

- 4800 kN

;2348 m

: 0.00

1220

523 m

: 0,005 m

» 3215 N
32 kN
g4

: 067 rm
56 kM -rm
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FIG. A1 Relation Ship betwean Angle of Internal Friction &
N-value (Reproduced from |5:6403-1381)
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25 5
5 /

N

1 l 3 3 4

Uricanfited Campressive Strangtl of Saturated Clay {qu}, lgisg. om.

Stahdard Penalratisn Resiztance - N-Blows!30cms.

FIG. A2 : Rslaticnship betwesn UCC & SPT-Value (N) of
Saturated Clay {AfterTerzhagi & Peck, 1948)
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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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