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CHAPTER-1
INTRODUCTION ‘

1.0  Project Information Matrix
Nalure of project  : Proposed Residential Apartment & Commercial Building (1B+Grounds5
Upper Floors/1B+Ground+4 Upper floors and G+2 Villas)
Project Owner : Casa Grande Coimbatore LLP,
Project Location  : Ward AA, Biock-2, Sownpalayam, Coimbatore South, Coimbatore
Job Code : GEC-JC-GT-4110

1.1 Scope of Work
1.1.1  Field Work
% Conducting five soll Investigation bore holes of 150 mm & NX diameter up to 7.0m depth or up
to the rafusal strata with SPT>100
% Conducling Standard Penetration Test (SPT), within the borehole at every 1.0m dopth interval
up 1o 5.0m and thereafter at evary 1.5m depth jnterval up to termination depth,
% Collection of Soil Samples and undisiurbed samples from the clayey strata with SPT.value
less than 15.
* Collection of water samples if groundwater table met within the h'n.rﬁ'iruaunn depth
.1.2 Laboratory Work
% Natural Moisture Content
< Allerberg’s limits
4 Grain Size Analysis
< Chemical Analysis test on soil and water samples 10 give pH, Chigrides and Sulphates

1.2 Structure of the Report
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CHAPTER-2
INVESTIGATION METHODOLOGY &
TEST RESULTS

2.0 Preamble:
Five soil investigation boreholes were put as per the planning of the engineer In-charge and
these localions are shown In Fig.2.0.The equipment used and the methodology adopted to
carry oul the fieldwork is described below.

21 Methodology of Field Work:

2.1.1  Equipment Used and Method of Drilling:
All the bareholes were sunk by conventional rotary drilling rigs. For borshole Methodology
followed for boring conformed to IS: 1832 -2000. Boring was progressed by the cutting action
of rotating bit with water circulation and stabilizing the side of the boreholes by using casing
pipesibantonite siurry up to required depih o prevent coliapse of sidewall. Boring was
continued by normal boring process using MS soll cutter In soil. However, Tungsten Carblde
(TC) bit drilling was resarted to drill in highly weathered rock stratum whare the narmal boring
process became siow. Diamond Gore (DC) bit drilling was adopted in moderately weathered
rock formations whare penetration using TC bil was became slow.

2.1.2 Standard Penetration Tests:
This is a held test to delermine “Panelration Resistance of Stratum al the Tesl Depth®. This
has been conducted in the boreholes generally up io relusal depth using procedures
described in 15: 2131- 2002, In this test, split spoon sampler (50.8 mm OD and 35 mm D) has
replaced driving bit. Sampler is then driven by dropping 63.5 kg hammer on fop of driving
collar with free fali of 75 em. 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 a5 disturbed soil samples. These samples were used
for visuzl and physical identification and lor conducting laboratory classification lests as per
1.5.1458-1970.

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

Note on Groundwater Table Record:
< Groundwater table observation in geotechnical report Is predominantly 1o arrive at
foundation design criteria and shall not be construed as design guidelines for the
design of dewalering systems
< The groundwater level indicated in the bore logs is
investigation and intensity of the monsoon rains during t

to the duration of
of investigation.
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Hence, the level shall be taken as guidelines only lo plan the investigation for the
dewatering system

<+ No foundation excavation or basemen! excavations il anticipaled within the
groundwatar table zone shall be camed out without implementing groundwater
lawering schemes

2.2 Laboratory testing:

221

222

223

23

On Coarse Grained Soil

On the represantative samples, sleve analysls lests were conducted to arrive al grain size
distribution. These lests were conducled as per 1.5.2720 (part 4)-1985 and the resulis are
presented in Tables-2.1to 2.5, The graphical representation of grain size distribution curve for
the represantative samples in each bore s presented in Fig. 2.6 to 2.10.

On Fine Grained Soil
On the SPT sample index property tests were conducted to estimate consistency. These st

results are presenied in Tables-2.1 to 2.5 The graphical representation ol hydromater
analyses curve for the representative samples in each bore is presented in Fig.2.11 1o 2.15.

Chemical Analysis Tests
On representative soll and water samples chemical analysis tests were conducied to estimate
pH, Chionde and Sulphates and these results are presented in Table - 2.6.

Summary:

The seven locations of the field investigation boreholes are shown in site plan given in Fig.2.0,
The average sub soil profiles encountered at each locatipn along with their classilication and
enginaering properties are presented in Figs.2.1 to 2.5.
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SITE PLAN



FlG:- 2.0 SITE PLAN SHOWING FIELD BORE HOLE INVESTIGATION POINT AT AvARAMPALAYAM, COIMBATORE.
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Grain Size Distribution Curves
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HYDROMETER ANALYSIS CURVE



——Hore Hole Mo: 01 Depth: 2.0m

1.000

b= |
El
7]
@
| 8 £
T i
ﬂ =1 (&)
| %]
| =
ms
i E =
5 >
| TR - |
5 &
=]
D'__.
]
B
mm
. ‘m
£ 32
=
z -
] L e
[
2 | 2 o
= _ (=] =]
= / e w
("]
i .
Wl
£
=
.l.._.
T Li m.
s @ @ @ e e e o o e, e
mmmmmmmwm.mn
saU Jo g - J
Df.njn..}l.

GEQ ENGINEED N 3?
< i - =

G. MANDY KUMAR
naqn.zﬂn m,.ﬂm_q__._,_.mu_n:ufm

ilnd Floer, zu.._m. Murp

DOr. mamﬁ.ﬁ.ﬂhu_ﬂw Na
gar, Vel
Chennai - 600 042 o

k-3

hy Das Streeq

15



—#—Bore Hale No: 02 Depth; 1.0m

Sani

(FINES) Silt und Clay

g8
_
L

3

g
= 3]
A— S — .m
g
: Eo
3 =
m o
g <
] h-un'.
I
o
= ai
B [=1]
= i

100.0

80.0

80.0

G. MANOJ KUMAR
DOTE - No: GTETVLRI0O1/2019
CMDA No: GTEM9/03/012
ilnd Fioor, No.15, Murphy Das Stromg
Or. Seethapathy Nagar, Velachery
Chennai - 600 042

16



£
<
: S
m — = == L]
: e =
o
=
@
3 <
m o
t E [ |
7
@
g8 g
2 o
— — 1 T H
| = =
S =1 .mh
| g 2
] | B a ﬂ c
i<
P
-
) Lar)
| | d
: \ :
! : 2
T |- / o i
: |-
3 N Y
&
== _
5 9 = O 3 s 8§ 8
g &8 8 8 o % =% R
= sauld Jo 8
GEQ ENGIN 5

G, MA ?_._M_...,. Tp".._ q...ﬂ._.u_.m
DDTE . N C..._.m_.,.._...,__.rx.__m._._mu‘_m
it ﬂ__n__,._n__.p MNo: GTE/M 91031012
Dr. Seethapsiny ey Das Sireey
g Pathy Nagar, Velaphe
Chenna; . m_..m__.__ __..Amm o

17



—4—"lfore Hole No: 04 Depth: 2.0m

Sunid

(FINES) Siltand Clay

1.000

0,100

|
v d
0.010

100.0

50.0

80.0

50.0
#® 200
0.0
20.0 +
10.0

Particle Size Diameter (mm)
Fig 2.14 Hydrometer Analysis Master Curve

18



—g—Bore Hole No: 05 Depth: 1,0m

Sand

(FINES) Sali anal Clay

1.000

(1.100

Particle Size Diameter [mm)

Fig 2.15 Hydrometer Analysis Master Curve

100.0

ano -

E0.0

0.0

B0.0

0.0
0.0
0.001

) Q
2 =
%

£allj4 jo
GEU ENGINEERING ﬂﬂzmc_urﬂz )

G, MANOJ KUMAR
DOTE - No: GTETVLRIOT/2019
CMDA No: GTEI19/03/012
ilnd Floor, No.15, Murphy Das Stree,
Or. Seathapathy Nagar, Velache
Chennal - BON 042

19



LABORATORY TEST RESULTS
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Sub Soll Classification
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Table-2.6 Results of Chemical Analysis
Water Soil (2:1)
Depth of Depth of

5L Bore Sample Chlorides| Sulphates | Sampla Chiorides | Sulphates
No. || HoleNo. (m} pH || (ppm) | (ppm) (m) pH (ppm) (ppm)

1 BH-01 1.40 7.36 24z 348 2.0 7.34 225 318

2 BH-03 1.50 7.36 248 451 20 7.34 224 a2

3 BH-05 1.50 7.36 251 346 2.0 7.34 231 azz
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3.0

3.1

3.2

CHAPTER-3
GEOLOGY & SUB-SURFACE STRATIFICATION

Preamble: ‘
Geolachnical invesligalion carried oul at a specilic sile provides location specific sub surlace
characierislics based on which the design of sub structuresfoundations is generally carried
oul.  However, the macro-level understanding of the sub surface is also needed for a
comprehensive understanding of the sub structurefoundation response to naturally super
imposed loads like earthguake forces elc., The macro level understanding of the sub surface
Is belter provided through the knowledge of the Geolagy ol the region. Since, it Is beyond the
scope of the present study to carry out geclogical investigation to establish the geoclogy of the
sludy region; published dala are presented below along with the sub surlace siratificalion
pbserved through the direct borehole investigation carried out at the gpacified locations,

Geology of the Region (based on the published data)
Formalion Characteristics:

The present location falls under coimbatore distnict, which can be geologically classified as
Sedimeniary rock formation and hard rock formation {Charnockite of Meta Igneous origin) of
Archaean Rock Group. overlain by recenl deposits. The onlire area is mostly covered by recent
alluvium on the site. The rocks present In this site are of sedimentary formation Limestone
undergone weathering lo variable extent. The thickness ol alluvium deposil is around 2 1o 3
meter underlain by varying degree of weathering.

The present location falls under coimbatore District, geologically it is classified as recent
alluvium deposits consisting of Sandy Silty Clay and /Clayey Siity Sand, which is underlying by
baseament rock.

Recent alluvium deposit

Sedimentary formation [Limestone Rock)
DESIGN SUB SOIL PROFILE:(from Foundation Engineering Application)

The sub soil characteristics obtained at the test location are further processed to arrive at the
design soil parameters required lor the design of sub structure using the following shear strength
correlations with respect to the Standard Penetration Test Values of different layers.

For Coarse Grained Materlal, Ref. IS: 6403 to estimate Angle of Shearing Resistance
{(Reproduced and shown in Fig A1),

For Fine Grained Material, Rel. Terzaghi & Peck, 1948, to estimate Unconfined
Compressive Strength (Reproduced and shown in Fig.A2),

Based on the above, the average design soil characteristics are given below:
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REFERENCE BORE HOLE-BH: b Ref R.L. of G.L. (m): 0.00
i Layer Thi. (m) E % iy " Plrsahma::m
S — s| & | & |% :
3 i ot % . & &
1 g1 2| £ g 3 8 gl =
= * = T o =
1 | 0.00 || 0.50 | 050 Clayey Silty Sand - -
Medium
2 Jos0 | 200|150 Sandy Silty Clay Brown | 7 - Stif 16 | 47 2
3 [200]300]1.00] SandySityClay | Brown | 24 o l205] 180 | -
Moderatety Weathered ;
4 | 3.00 | 6.50 || 3.50 Linsestone White CRA-19 %,23% & 26%, ROD-9% & 16%
REFERENCE BORE HOLE-BH: 02 Ref R.L. of G.L. (m): 0.00
| Lomr B 5| 7 | |
% 41 4 i Type of Strala % a 3 5 g ;
i i ® =
% : = 'E Colour a % a == g
el 8| g £ 2 S g | =
1 | 0.00 | 0.50 | 0.50 Clayey Silty Sand - - - -
2 losolz2o00]150| sandysityclay [Brown| 6 -, [ Medm fy55] 40 | -
Very .
3 | 200|250 050 Clayey Silty Sand Brown | >100 | o000 21 425
Moderately Weathered . . F
4 | 250 | 6.50 | 4.00 L iEsasn White | CRR-19 %.24% & 26%, RGD-T%.13% & 18%
REFEREMNCE BORE HOLE-BH: 03 Ref R.L. of G.L. (m): 0.00
Shear
| Layer Thk. (m) E ‘E & ~_ || Parameters
2 i| 8 &1 & s = .
5 = < g Type of Strata Cioloiir 3 @ H S 5 g
i -]
1 8l 3| 2 § | 2 3 “l1g| =
e a [= a T =2 (I
1 | 9.00 | 0.50 || 0.50 Clayey Silty Sand - - =
2 || 050 | 2.00 § 1.50 Sandy Silty Clay Brown 10 - Siff 175 | &7
3 j200|250)050 Sandy Silty Clay Brown | 38 - Hard 21 || 253
4 | 250 | 650 | a.00 | Moderately Wealhersd | yypyg | CRR-16 %,24% & 28%, RQD-8%, 14% & 15%
imastone
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REFERENCE BORE HOLE-EH: 04 Ref R.L. of G.L. {m): 0.00
Layer Thk. (m) E 2 P-ahn::l:ars
g o E & e
b j 8 Type of Strata % 3 T =
] = | Ype 3
g = E:J g Colour | @ 2 “5 =1 = g
3 il 2 B g 2 ] 13l =
gl 8| 2 2| £ gl =
0.00 | 0.50 || 0.50 Clayey Silty Sand . - - - - - .
0.50 || 2.00 | 1.50 Sandy Silty Clay Brown 15 - Stiff 20 || 100 -
2.00 || 250 | 0.50 Sandy Silty Clay Brown | =100 - Hard 22 [ 400 -
Modearately Weathered j CRR-20 %,25% & 28%, ROD-98%:.,17% &
2307 820 1 950 Limestone Vihie 19%
REFERENCE BORE HOLE-BH: o5 Ref R.L. of G.L, (m): 0.00
Shear
Layer Thi. (m) E £ Parameters
; 7] @ Fry 3
=]
5| - - 7 Type of Strata % E,; -E 5
= B 5
E. P pe % Colour 2 % g % E E
: o o = = bonl
gl 8] 2 2| & g |=
0.00 | 0.50 | 0.50 Clayey Silty Sand - - - - - -
0.50 | 2.00 | 1.50 Sandy Silty Clay Brown | 7 . Mﬁ;ﬁ;’”‘ 16 | 47
2.00 | 2,50 | 050 Sandy Silty Clay Brown | =100 - Hard 22 || 400
250 | 7.00 | 450 Mndarf_laly Weathered White CRR-19%,21% & 25%, RQD-B%.,12% &
imestiong 16%
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4.1

4.2
4-2ﬁ1

4.2.2

CHAPTER-4
FOUNDATION SYSTEM

Preamble:
In the design of foundation system, the stress-strain compatibility of the super structure, sub
structure and the bearing slrata should be salisfied both Individually and as & combined
system. In view ol this, the lollowing data are needed lor the design of loundation systam,
defined in terms of the type of sub structure and the bearing strata characteristics.
* The super structure characteristics along wilh the loading pattern on the sub slructure
* The sub soil characleristics that define the required substruciure configuration lor a
sale transter of super-struciural loads to the bearing strata
Considering the above aspects of the foundation design, the suitable type of foundation
sysiem is presanted below.
Proposed Structures
An undersianding of the proposed construction and the order ol loads on the foundalions is
nesded lor choosing the appropriate foundation system. In the present case, the proposed
structure |8 configured with 1B+Ground+4/S upper flcors, and is meant for commercial
fresidential use. For this kind of structure, the column loads could vary between 2500 kN 1o
5000 kN. The above mentioned loads have no bearing on the design of either sub or super
structures and are mentioned jusl to provide an insight to choose an appropriate foundation
system with respect

Foundation System

Villas (Ground+2 Upper Floors)

For the kind of proposed structure and sub soil conditions, shallow foundation system coupled
wilh soil replacement within the loundation trench can be adopied. The Isolated column
footings can be located at a depth of 1.5m over a well compacted sand-gravel (1:1) mix or
quarry dus! of 300mm thickness laid in non-compacted layers of 150mm at optimum moisture
content and compacted using a plate compactor or hand ramming technigue.

Thus, the overall depth of foundation excavation will be 1.80m below the existing ground level.
The schematic arrangement of foundation system is presented in Fig. 4.1.

The footings can be designed for an allowable safe bearing pressure of 300kPa.

In order to construct one baserment flcors an excavation ol about 3.00m excluding the

foundation depth is needed (as informed by the client incharge during the time of reparting).
Hence, for the kind of proposed structure and the sub soil siratification, open foundation
system (lsolated footing) can be adopted. In case the foundation area is more than 50% of the
plan area It |s ideal 1o adopt ralt foundation system with shear black.
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The foundation system shall be Isolated Footing or Ralt and it can be located at a depth of
1.00m (assumed thickness of raft or embedmaent thickness) below basement floor, hence the
overall depth of foundation excavation shall be 4.0m below the existing ground lavel,

The Raft or Isolaled Footing can be designed for an allowable safe bearing pressure ol
B50kPa.

Since the sub soll stralum below the lounding level is rock lormation with varying grade of
weathering only immediate elastic sattlement will takes place.

Typical bearing capacily computation is presented in the Annexure
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5.1

52

CHAPTER-5

DEEP EXCAVATION DESIGN
Preambie:
All deap excavations need shoring system that tulfils the functionality irrespective of the cycles
of season that is experienced during 15 lift time. The primary functions of the shoning system
are;
% To maintain the stabllity and safety of the axcavation lina.
“ To preven! possible subsidence in the neighborhood either due to ground waler lowering

or due o release of overburdon prassure

% To prevent soil flow or erosion from the excavation lina,
To achieve the above, different shoring systems have been developed and are in practice
based on the suitability of the system perfinent to the subsoil characteristics as described

Anchored Shesl Piles

Anchored R.C.C. diaphragm walls

Conliguous Piles (Anchored or Frae Standing/Canlilever)

Secant Piles (Anchored or Free Standing/Gantilever)

Soll Mailing

Open slopa with Geo-grids

However, in Rocks, many a time deep excavalions may not need any prolection, as they
stand stably, but for in case of intruded boulders, where in rock bolting is needed 1o achieve
the stabiity. Further, the tie back anchors shall be located in passive zone, which requires
sufficient space behind the excavation line for the implementation of anchored systems
mentioned above. s

Thus. for the design of deep excavation in soils, an insight of the soil behavior under seasonal
cycles, knowledge subsurface hydrogeology along with Topography details of the excavallon
region are pre-requisites for the successful design of deep excavalions.

The above aspects of deep excavation pertinent o the present site conditions are discussed
below: '

Geology of Site & Hydro-geological nature of sub strata:

The siratigraphy of the present location conslsts of alluvial lormation overlying the Archean
rocky formation. The thickness of alluvium sollloverburden soil is 3.00m,

The sub soil strabfication consists of the following soif layers:

-a-a-&-a-a-&%

0.0m to 0.50m - Clayey Silty Sand

0.50m to 2.50m - Medium Stiff to Very Stifi Sandy Silty Clay/Very Dense
Clayey Silty Sand

2.50m 16 7.00m : Very Stiff Sandy Silty Clay/Moderately Weathered Rock

During the time of investigation (4th Week December 2022) the giound water table is

observed at 1.50m the existing ground level.
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5.4

5.5

Dewatering Technigue:

Since the excavation extending into the weathered rock formation (Moderately Weathered
Rock) that is 2.5m depth below the existing ground level, for effective lowering of ground water
it 15 ideal to provide ground water lowering bore wells in a gnd pattern with grid spacing not
exceading 15m centre fo cenire outside the excavation line for a minimum depth of 10,0m
dapth balow the existing ground level shall be installed and operaled,

Further the barehole can be connected to a common header and the pumped water shall be
cannecled |o the source away from the excavation preferably to a storm drainage network or
any unobjectionable location by ensuring thal the pumped water will not recharge the same
aguifer.

Before carrying out the basement excavation ground water shall be lowered 1.0m below the
foundation depth and pumping shall not be stopped until the dead weight of the structures
resists the ground waler pressure.

Excavation Design Philosophy .

From 0.0m to 2.5m depth:

The excavation in lhe lop 2.5m depth shall be carried out by using mechanical excavator,
From 2.5m to 4.0m depth:

The lormation between 2.5m and 4.0m depth being Moderately weathered rock formation
(Grade I}, mechanical excavator fitted with hydraulic breaks/ hammers can be adopted.

The sub soil strata in the excavation zone being sandy silty clay/clayey silly sand formation of
cansistency medium stiff 1o very stiff'very dense, open excavation by providing mild slope as
discussed below shall be adopled.

In the present case, though vertical cut 1s possible to make, it iz recommended 1o adopt a
minimum slope of 2 Vertical: 1Horizontal for excavation,

However, considering the monsoon rains or un i hower

construction It is recommended to cover the Surface of the slope with 1mm thick HDPE sheet
suitably anchored at top and toe location with either sand bags or 100mm _thick P.C.C of M10
grade for a minimum 1.0m width.

Design of Basement slab for Uplift

In the present case, the basement slab shall be designed for the uE:lliﬂ pressure corresponding

to assumed ground water table at ground level. In order to optimize the basement slab design
vertical anchors can be adopted. The fixed length of anchors can be provided in the
maoderately weatherad rock layers which exits beyond 6.0m from the existing ground level.

f"';.?z‘-
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6.2

CHAPTER-6
RECOMMENDATIONS

Recommendation for Villas (Ground+2 Upper Floors)

S

)

For the Kind of sub soll conditions shallow toundation system coupled with soil
replacement type of ground improvemenl technigue within the foundation pit can be
adopted

The depth of foundation excavalion will be 1.80m below the existing ground level and shall
be back filled with either sand-gravel (1:1) mix or quarry dust of 300mm thickness laid in
non-compacted layers of thickness not more than 150mm and compacted at optimum
maisture content using a plate vibrator or hand rammer

The lsolated column foolings can be located at a depih of 1.50m over the prepared bed
anc can be designad tor an allowable sale bearing pressure of 300kPa.

The back filling of foundation trenches shall be carried out using either sand/gravel or
guarry dusi. '

All columns shall be connected with grade beams in both the directions irespactive ol wall
layout

The ground flocr shall be minimum 1.0m above the natural ground and the plinth shall be
filled with sand/gravel/quarry dust. This height is recommended to contain the influance of
s0il volume change on the flooring. In case, floor is not raised, the ground floer shall ba
constructed as a suspended R.C.C. slab.

Recommendation for Residential / Commercial Building = 1B+Ground+5 Upper
Floors / 1B+Ground+4 Upper Floors

e

o

For the kind of sub soil conditions, the foundation system as described In Chapter-4,
Section 4.2.2 can be adopted

In the present case. the depth of excavation including the foundation embedment is about
4.0m below the existing ground level,

For the kind of propesed structure and the sub soil stratification isolated footing can be
adopted.

In case the loundalion area is more than 50% of the plan area il is ideal 1o adopl rafl with
shear block.

The raft or isclated tooting can be deslgned for an allowable safe bearing pressure of
850kPa.

In the present case, the basement floor slab shall be designed for the uplilt pressure
corresponding to ground water level at the existing ground leval,

IH"‘J"'i"‘ 4 AN |“4F1
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% The strata beyond the founding depth is rock formation the settliement will be of immediate
alastic in natura,

6.3 Recommendations for Excavation

< As discussed in chapler-5, Section 5.4 it is recommeanded to adopt open excavation with a
slope of 2 Vertical : 1 Horizontal

< Considering the possible monsoon rains during canstruction, it s recommended 1o cover
the surface of the slope with 1mm thick HDPE sheet suitably anchored at top and toe with
gither sand bags or 100mm thick P.C.C. of M10 grade with minimum 1.0m width

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

1.0 COMPUTATION OF BEARING CAPACITY AS PER I1S:6403
Rel.BH-01
1.1 Geometrical Data : ¥
Shape of the Foundation Sguaro
Dapth of Foundation Below E.G.L"DI" {(m) 1.50
Sofl Replacement Thicknass of CNS Layer (m) 0,30
Total Dapth ol Foundation (m) 1.80
Breadth of Fogting "B° (m) 1.00
Length of Footing “L" {m) 1.00
B 1.00
Inclination of Verical Load with the Verical (a) 0.00

1.2 Soll Data :
Type of Effective Beanng Strata : Sand
Average Design SPTvalue of the Bearing Strata 30.00
Type of Shear Failure: Genaral
Angle of Shearing Resistance 36.00 phi
1.2 Design Parameters:
Buik Dansity ol Soll above the foundation depth (.. 18.50 KN/m*
Water Table Comection Factor (w]) 0.50
Effective Overburden pressure al foundation lavel (g) 12.75 kPa
*  Bearing Capacity Factars:
Moo= NA
N, = 38.48
N, = 6031

Shape Faclors:
S;=-
Sy=1.20
5, = 0.80

Depih Factors |
De=-
D= 1.02
D, = 1.02

inclination Facioe
o= 1.00
ly=1.00
ly=1.00

1.4 Ultimate Bearing Capacity (Qu) :
Qu=q"{Ng-1)"5q°0g’lq + 0.5°B°g"Ng"Sg"Dy"lg*w B31.16  kPa
(g should be read as gama)
1.5 Safe Bearing Capacity (Qsafe) :
Factor of Satety (F.5.) : 2.50
Osale - 33247 kPa
Say Q... 300 kPa

2 Computation of Settlement for Maximum Pressure and Size of Footing: (as per
1S:8009-Part-I-Rel. Eq.11) (Elastic Analysis)

The immaediate slastic settiement (S )= qB(1-m")"IiE,
4= baanng pressure 300.00 kPa
Poisslon’s Ratio (u) 0.30
Medulis of Elasticity (E,){Ref. Joseph E Bowels, 1986 page316.Table5 6, Japanese
design standards)

Modulus of Elasticity (E.. 78000.00 kPa

Size of fooling considered for masimum settement(m) 1.00
{—%‘_‘"\ ' Influence factor 1.00

= - Rigidily Factor 1.00
G. MANOJ KUMAR - mm
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER IS:6403
Relerence Borehole No. BH-1
1.1 Geamelrical Dala
Shape of the Foundaton Sqaure
Depth of Basomeni floar Height Below AL im) * .00
Assumad Thickness of Foundation or Deplth ol Embedment (m) 1.00
Thaugh the over all loundation mxcavation 4.00
Breacth of Fooling “B” {m) 2.00
Lengtt of Foaling "L* (m) 2.00
Bl 1.00
Inclination of Verioal Load with the Verdical (a) 0.00
1.2 Soll Daia
MoDeralsly
Type ol Effectve Bearing Strata © Weaihered Rocs
Danign SPT-value of the Bearing Sirata : &0.00
Type of Shear Failure: General
Angle ol Shoaring Resistanco 4250
1.3 Design Paramaters
Bulk Demsity of Soll nbove the foundation deoi) (e 20,00
Effectve Overblurden presswre &l foundation level (g) 10,00
Water Table Carraction Factor (w') 0.50
Bearing Capacity Factors:
N = MNiA
- N, = 89,54
N, = 190.59
Shape Faclors:
§ = ;
Sgm 1.20
5=, 0.60
Depth Factors :
0, = -
Gy = 1.01
D,= 1.01
Inclination Factor
L= 1.00
[ 1.00
= 1.00
1.4 Ultimate Bearing Capacity (Ou)
Qu=q"|Ng-1)"5q"Dg’ig « 0.5°8"g"Na"Sa"Do"lg'w' 2341.22 kPa
{g should be read as gama)
1.5 Safe Bearing Capacity (Gsafe) :
Factor of Safely (FOS) . 2,50
Qsafe : 936.49 kPa
However limit Q. a50 kPa

20 Compulation of Settlement lor Maximum Pressure and Size of Fooling: (as per
15:8008-Parl---Ref, Eq.11) (Elastic Analysis) -

Type of compressible strata Weathenad Fock
Immediate Settlement (S)=  gB(1-m")*IE,

Bearing Capacity (q) B850.00
Paission's Aatio () | 0.20
Modulus of Elnstcity (E,)(Ral. Joseph E Bowels. 1896 paged 16, Table5.6, Japanase
dessgn standards)
Modulus of Elasticily (E,) 156000
toating/Haft considered for maximum setiemantim) 2.00
» Influence factor 1,00
g U= Rigidity Factar 1.00
‘P’ , Elashc Setlement (DH, ) 10.46 mm
GEO ENGINEERING JONSULTANTS <50 mm
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TYPICAL BEARING CAPACITY COMPUTATIONS FOR SHALLOW FOUNDATIONS

1.0 COMPUTATION OF BEARING CAPACITY AS PER I15:6402

Reference Borehole No.
1.1 Geometrical Data
Shape of the Foundation
Depth of Basemen feor Helght Balow A.L (m)
Assumed Thickness of Foundafion or Depih of Embedment (m)
Thaugh tha over &l loundation Exocayvation
Breadth of Footing “8” im)
Langlth ol Fooling "L" (m)
Bl
Inclination of Vertical Load wilh the Veriical (a)

1.2 Soil Data

Type of Effectve Bearing Strata
Design SPT-value of the Beanng Sirata |
Type of Shear Failune;
Angle ol Shaafing Resistance
1.3 Design Parameiers
Bulk, Density of Soil above the loundation depth (.l
Ettective Overburden pressura at foundation lavel ()
‘Water Table Coroction Factor (w')
Beanng Capacity Faciors:
N =
H‘, =
N, -

inclination Factor:
k-
I“-
tl"'

1.4 Ultimate Bearing Capacity (Ou)
Qu=q”(Na-1)"5q"0q"1g + 0.5"8""Ng"5¢"Dg"ig™w'

(g should be read as gama)
1.5 Saie Bearing Capacity (Qsate) :
Factor of Sataty (FOS)
Csate
Howevar limit O,

20 Computstion of Settlement for Maximum Pressure and Size of Fooling:  (as per
15:6009-Part--Rel. Eq.11) (Elastic Analysis) .

Type of compressible sirata

Immadiate Setttoment (5=

Bearing Capacity ()

Polssion's Ralo (i)

Madului of Elasteity (E.)(Rof. Jossph E Bowels, 1998 paged 16, TableS.6, Japaness
desgn standards)

Modulus of Elxsticity (E,)

considoned for maximum settiemontim)
¥ Influence factor

Sl *’—‘ e G Rigidity Factor
(D, )
GO ENGINEERING COHSULTkN
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Sira of

190.59

1.20
0.60

1.00
1.00

1.00
1.00
1.00

6209.07 kPa

250
2783.83 kPa
850 kPa

Modermaboty
Weaathered Rock
aB(1-m " VE,

0.20
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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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Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
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V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
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