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Project: Proposed Building st Mouza- Shvamnagar now Krishnapur, C.8.Dag No.- 60 - 966,
I Tntroduction

Soil exploration, investigation and testing of soil samples in connection with the construction
of proposed G+VIII storied building at Mouza- Shyamnagar now Krishnapur, C.8.Dag No.-
Sol - 966, C.5 Khatian No. - 28 in respect of Municipal Holding No.-72, Gouri Math Shastri
Sarani. L. No.- 32720, Ward Mo, - 27, Under South Dum Dum Municipality, P.S.- Dum
Dum, Dist.-24 Parganas{M.) was entrusted to M's Bose Engineers, 53, Purna Chandra Mitra
Lane, Kolkata-T00033. The objective was to ascerfain the subsoil charscteristics and
stratification and propose suitable load camrying capacity of the soil and facilitate design of
the foundation for the proposed structure. The field work invoelved in the investigation

mchding boring, recovery of samples and in-situ tests were carried on 6" to 8% June, 2018.

The scope of the work comprized of sinking two borcholes. It included advancing the
boreholes by wash and auger equipment. The boreholes were of 150 mm in diameter. The
scope also ineluded conducting standard penetration tests (SPT), collecting disturbed samples
at regular imtervals for identification and lopging purposes, collecting undisturbed tube
samiples at suitable intervals or at chanpe of sirata whichever is earlier and 1esting these in the

laboratory,

Based on the above, this report presents the subsoil profile and laboratory and field test
results, On the basis of field tests and laboratory test vesults and their analysis thereof, the
maost suitable type of foundation with it"s safe beaning capacity is suggested, The field profile
was sometimes modified in the light of laboratory test results.

Z Field Exploration

Geotechnical [nvestipation was envisaged in an attempt for optimization in the design of
foundation for the proposed structures to be construeted at this site. The entire Investipation
programme had been divided mainly into two parts, I) Field works & IT) Leboratory tosts,

Iy Field works unfold the sub-surface deposit types and their characteristics

T} Laboratory tests part would help determining the relevant physical and geotechnical

Crectechnical Exploration Structural Expris
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Projeci: Pro Building at Mouza- Shvam

ur, C.5.Dag No.- 360 - 966.
properties of the sub-surface deposits leading to finalisation of foundation depths of

the structures and the bearing capacity with particular reference to the sub-surface

types and their strength parameters and settlement potentials &t the site.

A list of e boreholes with the terminatng depth and standing waler level are

presented in @ tabular form below:

Bora Hole | Terminating Depth | Standing Water Duate of Date of
M {im) Tabla {m} Commencement | Completion
24 2510 -0.60 06.065.18 07.06.18
02 25.10 -1.00 07.05,18 05,06.18

The locations of boreholes are shown in Figure 1,

21 Boring
Boring was carried out by wash spd suger method to sink nominal 150 mm diameter
boreholes 1o desired depths and operated by a team of experienced technicians. Flush jointed
scamless casings were used to stabilize the boreholes and prevent caving of the soil inside the
boreholes, The casing pipes were advanced by turning in order to mimmize the disturbance.
Undisturbed soil samples were collected at suitable intervals or at change of strata whichever
is met earlier by open drive sampling method since it was intended to ascertain the subsoil
characteristics. The standing water table in each borehole was determined at least 24 hours
after the termination of boring work,

22 Sampling
Nominal 100 mm diameter undisturbed samples were recovered. The sampling equipment
used consists of a two-tier assembly of sample tbes 400 mm in length Goed ot its lower end.
The sampling assembly was driven by means of a jamring link to its full length or as far down
ms was found practicable. Afier withdrawal the ends of the tubes were sealed with wax at
both ends and capped before transmission to the taboratory, A1 close intervals in depth,
disturbed samples were collected both from split spoon sampler after the standard penetration
test and from cutting edge for identification and logping purpose. These were tagged and

Geotechmical Exploration Structural Experts
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packed in polythene packets and transported to the laboratory, The depthwise locations of all
the undisturbed and disturbed semples were used in the preparation of borehole log data and
for general identification and classification purposes. The details of baring are presented in
the Appendix in the form of bore log sheets.

23 Standurd Penetration Test
Standard Penetration Tests were conducted in the boreholes at suitable intervals as per IS:
2151-1963 using a split spoon sampler. The split spoon sampler used is of a standard desipgn
having an outer dinmeter of 50.8 mm and inner diameter of 35 mm, driving with a monkey
weighing 63.5 kps, falling freely from s height of 75 em. A record of the number of Blaws
required to pencirate every |5 cm to 4 maximum depth of 45 cm was made, The first 15 em
of drive was considered to be seating drive and was neglected. The total Blows required to
effect cach 15 cm of penetration was recorded. The *N" vahies were obtained by counting
the number of blows reguired to drive the spoon from 15 em o 45 em. On completion of a
test, the split spoon sampler was opened and soil specimens were preserved in polythene
bags for logging purpose.
AlF the boreholes were sunk with winch. However, raising of hammer for SPT was done
manually. Henee there will not be any inertia loss and the efficiency of hammer blows should
b considered as 100%,

24 Measurement of Water Table
Level of water was noted when struck in. This is termed as observed water level, Standing

water level after 24 hours of removal of casing was also noted and shown in the profile.

Geotechnical Explovation Structiral Experts
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Froject: Proposed Building at Mouza- Shyamnagar now Rrishnapur, C.5. Dag No.- 960 - 966,

E Laboratory Testing

For proper identification and classification of the sub-soil deposits and for deriving adequate
information regarding its relevant physical and geotechnical properties at the site under
investigation, the soil sumples from the 10 em diameter sampling tbes were extracted in the
laboratory by pushing out the core by using the extractor frame. The core was jucked out in &
direction that corresponded with the soil movement within the wbe dunng sampling. In
general, the tellowing laboratory tests were conducted on the soil samples collected from the

exploratory bore holes:

&) Umin size distribution (Sieve as well as Hydrometer),

b) Determination of Atterberg Limits.

¢) Determination of Natural Moisture Content.

d) Determination of Specific Gravity.

¢) Determination of Bulk & Dry Unit Weight.

£y - Btrength determination by Triaxial Unconsolidated Undrained Test (UL,

g) »strength Determination of Unconfined Compression Test on (1IC)

h) One-dimensional Consolidation Test for determining settlement potentiality,
The triaxial tests/unconfined compression test 38 mm diameter x 76 mm long specimens
were obtained by jacking out the soil core into thin-walled brass whes, The inside of the tubs
was coated with a thin layer of silicon pil, Self-explanatory test results are presented in the
Appendix,
To obtain specimens for consolidation test the odeometer ring was pleced on the timmed
horizontal face of the soil within the 10 em sampling tube and the soil around the cutting
edge was gradunlly removed with a spatals as the ring was gently pushed into the soil, The
ring with the soil was then removed by cutting across the sofl core with the help of a piano

WITE S0%,

Geotechnical Exploration Siructural Experis Surveyor
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The laboratory tests were done to ascertain the engineering properties of the subsoil and to

obiain the necessary data required to desipn the foundation. These are detatled below.
Summary of all the test results are given in a tabular form in Table -1.

14 Auterberg Limits and Natural Water Content
Liquid limit, plastic limit and natueal water content of the S{Et:.f clay/clayey silt
samples were determined (a) to classify the soil by the IS classification system
it (b) to qualitatively assess their consistency and compressibility.

A2 Balk density
These were determined by measuring the weight and dimension of

triaxial/unconfined compression test samples.
4.3 Undrained Triaxiol Test’ Unconfined Compression Test

These were run on the clay/ clayey silt samples to determine their shear strength.
The eell pressures employed in trimxial tests were 0.5, 1.0 and 2.0 kg/em’. The
samples were lested under quick condition at the rate of 1.25 mm/min and were
loaded upte a maximum of 20% of axial Srain.

A4 Grain Nize Analysiv

The grain-size distribution of a quantity of representative samples were
determined from sieve analysis/'combined sieve analysis and hydrometer analysis,
The results are plotted in the Appendix.

35 Consolidation Test

Consolidation tests were run in floating ring tvpe odeometers, in an eight unit
consolidation frame under standard load increment ratio of one, starting from %
kgfcm® and poing up to § kefem® The e vé. logup curves are given in the
Appendix,

Geotechnical Exploration Structural Experts Surveyor
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4. Soil Profile and Properties

Bascd on visual classification and results of field and laboratory tests on the samples
recovered the proposed site may be divided into the following major soil strata as described
below:
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A profile through the boreholes and the distribution of Field M-value with depth are shown in
Figure 2 and Figure 3 respectively.

X Hydrogeology

The ground water table al the site was found to exist at (L60 m. to 1.00m below the ground
level for the borcholes explored during the time of investigation work.

Grevtechmical Exploration Seructural Experts Surveyor
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(% Calcnlations

il FPile Foundation
For bored pile, load bearing capacity is calculated according to 15:2911 (Part-I'Sec-
=200,

Kkin Friction
Qs = E As ol for cohesive soil
= ¥ AsKPotand for granular soil

whers.
Ag = surface area of pile stem
€ = average cohesion
o = reduction factor
K = co-efficient of carth pressure
Pgi = effective overburden pressurs
& = angle of wall friction between pile and soil
Qs = ultimate capacity due to skin friction

Enil Bearing
Qpn = Ap Cp No for cohesive soil
= ApPo Ny for granular soil
where,

Ap= cross-sectional area of pile tip

W, . N = bearing capacity factors

Cp = average cohesion at pile tip

Qpp = ultimate capacity due to end bearing
Safe bearing capacily of pile

= Quae: = Qs+ QepdFOS

where,

Fi5 = Factor of safety

Geotechmival Exploration Structural Experts Surveyor
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7. Discussions on Foundation

The structure for which the subsoil explorstion was conducted is proposed G+VII1
storied building,

For anticipated load from superstructure, deep foundation in the form of B.C.C bored
cast-in-situ piles is suggested, Piles of different termination level below EGL and
different diameters are proposed with a cut-off level at -1, 5m below E.G.L. The load
carrying capacities of piles are presented below:

|
Pile Pile Safe Safe Safe Depth of
, Cut-off o= viertical uplift | horizontal | fixity
diameter termindation : : !
In{mm) lewvel ]:.w:l 1 capacily | capacity | capacity (m)
() (th (t)
I 450 L5 St = &0 34 4.5 405
500 Ee{]f: below EGL 58 as 5.1 4 50
L] e i) 4G 6.5 540
E k14 FEin 55 39 4.5 4.05
500 below 24.0m &5 44 5.1 450
EGL helow EGL ; -
Bl D 53] 54 6.8 6.40

Geatechnical Exploration Structural Experis
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Project: Progrased Building st Mowza- Shyamnagar now Krishnapur, C.5.Dag Mip.- 96l - 96:3.

5,

-

Recommendations

The subsoil characteristic of site at Mouza- Shyamnagar now Krishnapur, C.5.Dag
No.= 960 - 966, C.5 Khatian No. - 28 in respect of Municipal Holding No.-72, Goun
Wath Shastri Sarani, J.L. No.- 3220, Ward No. - 27, Under South Dum Dum
Municipality, 5.~ Dum Dum, Dist-24 Parganas(N.) in connection with the
construction of proposed GHVII storied building was determined from 5ol

gxplomation with two boreholes.

Deep foundation in the form of RCC bored cast-in-situ piles are suggested for anticipated
loading from the superstructure, The cut-off level of pile shall be 1.5m below EG.L with
different termination level below EGL. Safe load carrying capacities for such pile of
different diameter shall be governed by table given in section 7.0,

The load carrying capacities of the piles shall be checked and confirmed by pile load test,
The piles should be placed at a centre 1o centre spacing of three times the diameter aof the
pile,

Suitable pile cap shall be provided for the piles ina group,

The final decision regarding the foundation will depend on the judgment of the

enginger concerned.

B

GEOTECHNICAL CONSULTANT

DR, 5K BOSE
Fhly, MLC.E. (SOIL), B.CE (HONS, ) MIGS, MIRC

DR. SUJIT KUMAR BOSE
Ph.D.. M.CE. (S0il}, B.C.E.{Hons. }
MEGS. MIRC
Empanneled Geotechnical
Enginser (I} under KMC
Licemce No; GT-12
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5 Project Proposed Building at Mouza- Shyamnagar now Knshnapur
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Propect: Froposad Bullding at Mouza- Shyamnagar now Heshnapur
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GRAIN SIZE DISTRIBUTION CURVES

100.0 - T T i : |
? | ] 1 .
 di | A
B0 T 1 | ]
i L]
e |
£ a0p ! l FRERE
g e I I il
B I I 1|
z | [ I
40.0 | i | g |
E | i [
. [l | ] | i
| i il i Il
| | il i Il
| ' -: | L]
) ] 1 |
IEE AR 0.01 g | 4 i 10
: LR :
Grakn s&ze (mim)
e fLH-3, A0S 25013, B ) —eeea [H-R, SPTI M S0TT, V06 +— HH-Z, BAT{18.50:210 10m)
| Grain size fmm) <[ 002 0.G02-0.075 T.07e4 78 =475
Clay Silt Sand Gravel
Sample Na. ) 15 %)
| BE2, LIOS(13.50-13.85m) 32 4.1 oy | 04
| BH-Z, BETIA50-17.10m) 317 [T a0 04
| BH-2, SPT{18.50-20.10m} 154 4.4 20.18 04
] GRAIN SIZE DISTRIBUTIOMN URVES
1000 - I | I e l_.l,
I Il {l:4 | i
| | _ | i
B | | L] ‘I |
| | |
iy | I | | |
a | i | | Il
= 500 4 | (i I I I
| I ] |
el | il ¢
E 1 | [ 18| | i ]
L ' il
= | i
- | i i | |
200 4 | I u [ 1T
I i) I I |
| il : L L
= | | |
an
00 o 2oA 1 ™ i 10
: : : >
Grain size [mim)

e (H-Z, SPTT2280-2010m)

—— e

wa=dee= BH-2, 5P| 24 80=28.10m) |

Gain sze (mm) =002 Q002-0.075 GO754. 75 ]

W Clay Silt Sand Gravel
U T Y %) ) (%) (5]
{8n-2 5PTi2e 50-23 10m) 12.3 BY 78 0.0
1552 EFTc2d 50-25 10m) 7B B2 20 0.0

=0 L Ciay




Fage 20
BOSE ENGINEERS

Projoct Proposed Building at Mouza- Shyamaagar now Krishnapur
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Frogect: Proposed Building at Mouza- Shyamnagar now Krishnapur

glogp curve

0.72 |

067 -
3
T
=
S 062 -

0.57

0.52

Pressure Range (kgisgem)

BoreHolee 2 | Cc= 0208 |[Depth(m) 450485 [ e,. 0742

RERERR AR R AR R R R MM A A IAAAA



"

A bhkA

Project: Proposad Building at Mouza- Shyamnagar now Hrishnapur

Page 22
BOSE ENGINEERS

Mohr diagram
— 30 —
&
L]
L=
§ 240
]
3
g 10
o
d G eI
B 2 A B 8 10
Mormal strass | kgl sgq.cm )
EH 1 |Depth (m) | 3.00-345 [Cgiom= | 043 [d (degree) = | 3 |
Miohr diagram !
T — -
g
=3
E" 2.0
E .0
s
5 pg 2
= 2 4 & ] 10
Mormal stress [ kg sg.cm |
BH- 1 |Depth (m) [ 6.006.45 [Cegiomy= | 0.25 | & fdegree) = | 1
Mohr diagram
=R
£
=
£ 20
3
-
& 10
- -
a 0o -
2 4 L B 10
Mormal stress | kgl Sg.cm )
Bi- 1 |Depth (m} [15.00-15 48c kgiemi= | 085 [ 8 (degreey = | 3




Page 23
BOSE ENGINEERS
Project; Proposed Bullding al Mouza- Shyammagar now Krishnapur
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Sample Calculation to Determine Horizontal Capacity

Code vsed: 15 2911 (Partl/sec-2) 2010
Diameter of pile = J00 mm
Cirude of conerete = 25 M
Grade of reinforcement = 415 Fe
Percentage of reinforcement = 1.0
Mature of soil offering resistance = Cohesive
K= 20000 KN/m®  (Table-4 Annex C)
Effective cover of reinforcement, dl = 80 mm
K= E0O00
Modulus of Elasticity of concrete, E= 25000000 kN/m’
Moment of Inertia, | = 0.003068 m°
R= 2.0% cm
L= b cm
Lol R= 0.00
From Fig. 2 Li/R= 1.8 For Free Head Pile
- 2.15 For Fixed Head Pile
Hence Ly= 3% m For Free Head Pile
- 4.50 m For Fixed Head Pile

For Free Head Pile :
[etlection at the pile head = L0003 x0 cm
Maximum allowable deflection = 0.5 cm

= 1.83 1
For Fixed Head Pile :
Deflection at the pile head = (00010 x0) cm
Maximum allowable deflection = 0.5 em

&= Sl
Iheretore, consider horizontal capacity for fixed head pile = 51t

Sepesed Building at Mouza- Shyamnagar now Krishnapur




