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Frovect Proposed Building at Mouza- Shvamnacar now Krishi
L Tniroduetion

ur, C.8.Dag No.- 960 - 966,

Sl exploration, investigation and testing of soil samples in connection with the construetion
of proposed GV storied building at Mouza- Shyamnagar now Krishnapur, C.8.Dag No.-
Wi~ 966, T8 Khatian No, - 28 in respect of Municipal Holding No.-72, Gouni Nath Shastr
sarani. J1. No.- 32020, Ward Mo. - 27, Under South Dum. Dum Municipality, P.5.- Dum
them, Dise-24 Parganas(N.) was entrusted to M/s Bose Engineers, 53, Purna Chandra Mitra
Lane, Kolkate-700033. The objective was to ascertain the subsoil charscteristics and
ssatification and propose suitable load carrying capacity of the soil and facilitate design of
S foundation [or the proposed structure. The field work involved in the investigation

mciuding boring, recovery of samples and in-gitu tests were carried on 6™ to 8" June, 2018,

T8e scope of the work comprised of sinking two boreholes. It included advancing the
sorzholes by wash and auper equipment. The boreholes were of 150 mm in diameter, The
woope also included condueting standard peneteation tests (SPT), collecting disturbed samples
o regular intervals for identification and logping purposes, collecting undisturbed tube
1.;_-.;.:3 at suitable intervals or at change of strata whichever is earlier and testing these in the

ooy,

Sesed om the above, this report presents the subsoil profile and labomtory and field test
resite. U the basis of field tests and laboratory test results and their analvsis thereof, the
o sustable ype of foundation with it's safe bearing capacity is suggested. The field profile
s sometimes modified in the light of laborstory test results.

A Field Exploration

Centechnical Investigation was envisaged in an attempt for optimization in the design of
Ssuncation for the proposed structures o be constructed at this site. The entire Investigation
seogramme had been divided mainly into two parts, T) Field works & 1) Laboratory tests,

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

Laboratory fests part would help determining the relevant physical and geotechnical

Gevtechnical Exploration Structural Experts Surveyor
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Project: Proposed Building at Mouza- Shvamnagar now Krishnapur C.5 Dag MNo.= ‘:'-IE_I}-‘}ISS.
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 parsmeters and settlement potentials at the site.

A list of the borcholes with the terminating depth and standing water fevel are
presented in a tabolar form below:

| Date of Dale of
Bore Hole | Termingting O Standing Water
r:.:.. . i tml? o Tau:l-la-g{m; Commencemant Compiation
, 0 2510 -0.60 06.08.18 07.08.18
T 25,10 -1.00 07.06.18 DE.06.18 |

The locstions of boreholes are shown in Figure 1

LI Bering
Soning was carried out by wash and avger method o sink nominal 150 mm diameter
soschales 10 desired depths and operated by a team of experienced technicians, Flush juinted
scamiess cosings were used 1o stabilize the boreholes and prevent caving of the soil inside the
soreholes. The casing pipes were advanced by trning in order to minimize the disturbance.
ndissirbod soil samples were collected at suitable intervals or at change of strata whichever
= met earlier by open drive sumpling method since it was fntended to ascertain the subsoil
chamactenistics. The standing water table in each borehole was determined at least 24 hours
sfter the termination of boring work,

~2  Sampling
Swominal 100 mm diameter undisturbed samples were recovered. The sampling equipment
wsed consists of a two-tier assembly of sample twhes 400 mm in length fitted at its lower end.
he sampling assembly was driven by means of a jarring link to its full length or as far down
s wos found practicable. After withdrawal the ends of the tubes were scaled with wax at
ot ends and capped before transmission 1o the |aboratory. At close intervals in depth,
dimurbed samples were collected both from split spoon sampler after the standard penetration
st and from cutting edge for identification and logging purpose, These were tagped and

Ceestechnical Exploration Structural Experis Surveyor
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packed in polythene packets and transported to the laboratory. The depthwise locations of all
the undisturbed and disturbed samples were used in the preparation of borehole log data and
for general identification and classification purposes. The details of boring are presented in
the Appendix in the form of bore log sheets.

23 Stamdard Penetration Test
Standard Penetration Tests were conducted in the boreholes at suitable intervals as per [S:
2131-1963 using a split spoon sampler, The split spoon sampler used is of & standard design
having an outer diameter of 50.8 mm and inner diameter of 35 mm, driving with 2 monkey
weishing 63,3 kgs, falling freely from a height of 75 cm. A record of the number of blows
required 10 penetrate every 15 cm to a maximum depth of 45 cm was made. The first 13 cm
af drive was considered to be seating drive and was neglected. The total blows required to
effect each 13 cm of penetration was recorded. The “N™ values were obtained by counting
the number of blows required to drive the spoon from 15 em to 43 em. On completion of a
s=st. the split spoon sampler was opened and soil specimens were preserved in polythene
nags for logging purpose.
All the boreholes were sunk with winch. However, rising of hammer for SPT was done
manually. Hence there will not be any inertia loss and the efficiency of hammer blows should
be considered as 1040%.

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

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

Geotechnical Exploration Structural Experty Surveyor
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i Laboratory Testing

For proper identification and classification of the sub-soil deposits and for deriving adequate
imformation regarding its relevant physical and geotechnical properties at the. site under
investisation, the soil samples from the 10 cm diameter sampling tubes were extracted in the
laboratory by pushing out the core by using the extractor frame. The core was jacked out ina
direction that corresponded with the soil movement within the tube during samipling. In
general, the following laboratory tests were conducted on the soil samples callected from the
explotatory bore holes:

g} Cirain size distribution (Sicve as well as Hydrometer).

b} Determination of Atterberg Limits.

¢} Determination of Matural Moisture Content.

d) Determination of Specific Gravity.

¢) Determination of Bulk & Dry Unit Weight,

1 Strength determination by Triaxial Unconsolidated Undrained Test (UL7)

; g) Strength Determination of Unconfined Compression Test on (UC)

bl Ome-dimensional Conselidation Test for determining settlement potentiality.
The trisxial testsunconfined compression test 38 mm diameter x 76 mm long specimens
were obtained by jacking out the soil core into thin-walled brass tubes. The inside of the tubs
was conted with a thin layer of silicon oil. Self-explanatory fest results are presented in the
A ppendix.
To obiain specimens for consolidation test the odeometer ring was placed on the trimmed
borrrontal face of the soil within the 10 cm sampling ube and the soil around the cutting
edge was gradually removed with a spatula as the ring was genily pushed into the sail. The
s with the soil was then removed by culting across the soil core with the help of a piano

W 5w,

Geotechnical Exploration Struciural Experts
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ihe laboratory tests were done 1o ascertain the engineering properties of the subsoil and to

obtuin the necessary data required to design the foundation. These are detailed below.

sammary of all the test results are given in a tabular form in Table <1,

A1 Arterlerg Limiits and Natwral Water Comiend
Liquid limit. plastic limit and natural water content of the silty clayiclayey silt
semples were determined (a) 1o classify the soil by the IS classification system

and (b) to qualitatively pssess their consistency and compressibility.

L2 Bulk dewsity
These were determined by measuring the weight and dimension of

triaxialunconfined compression test samples.
A3 Undrained Triaxial Test' Unconfined Compression Test

These were run on the clay? clayey silt samples to determine their shear strength,
The cell pressures employed in triaxial tests were 005, 1.0 and 2.0 kg/em”, The

! samiples were tested under quick condition at the rate of 1.25 mm/min and were
lvaded upto a maximum of 20% of axial sirain.

id Gernin Size Analyvis

The gmin-size disiibution of a quantity of representative samples were
determined [rom sieve analysis'combined sieve analysis and hydrometer analysis,
The results are plotted in the Appendix.

15 Cemsefidation Text
Consolidation tests were run in floating ring type odeometers, in an eight unit
consolidation [rame under standard load increment ratio of one, starting from %
kgfem® and going up to 8 kefom®. The ¢ vs. logigp curves are given in the
Appendix.
Gestechnical Exploration Stractural Experis
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4. Sail Prafile and Properties

Bused on visual classification and resulis of field and laboratory tests on the samples
recovered the proposed site may be divided into the following major soil strata as described
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Lorper Dieroily , | =]
- | - . b 5
] = 3 "
> _ 3 g2 |3 BE
- heprle belaw BT fmi i3 =5 gl E
o E ok | o 4
E Dexcripding T = B é - E
I |3 (3|8 &
= Fresee o =
Fillest up by sptl roots eic L{HE 1M AD . - - - -
L | Fm ellowish hrown glpvey 1
Sk S5 C=d4.3 i,
a1 milty el wiily mice 1 HKD 10 =B Tio 8 .24 433 | 2Ll
® =0 deg
TV B0,
St 1o [ grevish silly clay 7
b = 2.5 um’,
elipry il with imees alf 3000 5.30 Lo, 40 3] 15 [ 5% |-254
=0 deg
dezomposcd woods,
.r o B sifT vellowish / tlllliﬂ; : I :I - " C= 6 r.'m:',
g wilty clay / ebigeey siltwiih | | OO/ 1A T 780 W0 0 a24 | 20,
& =1l deg
sty spala
Saff o very silT velbowish = 10.7% v
wow i dandy clayey sl witl PPAVITR) | 3000705 B4 1 30 [t 1 S
b= dog
mich
Slndiom dessz 106 deiice 2
T =Dt
selinw s heown sy finespnd | 301 VHLAD 2510 B 151" Mon- Mastic
) 4 =332 fen
willl mica,
 arrerared =

A profiie through the borehales and the distribution of Field N-value with depth are shown in
Figure 2 and Figure 3 respectively.

x Hydrogeolagy

0 ground water table ar the site was found to-exist at 060 m. to 1.00m below the ground

ieved for the borcholes explored during the time of investigation work.
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f Calcalations

&l Pile Feundation
For bored pile, load bearing capacity is caleulated according to 15:2911 (Pan-I/Sec-
21=2010.

Skin Friction

Qsp= X Az al for cohesive soil
= EA:K Ppjtan & for pramular soil
where,

As = surface arca of pile stem

C = average cohesion

o = reduclion facior

K = co-efficient of earth pressure

Ppi= effective overburden pressure

6 = angle of wall friction between pile and soil
Csp= ultimate capacity due to skin friction

; Emd Bearing
Qer = Ap CaNe for cohesive soil
= ApPp M, tor granular soil
where,

Ap= cross-sectional area of pile tip

My . N = bearing capacity factors

Cp = average cohesion at pile tip

Qe = ultimate capacity due (o end bearing
Sale bearing capacity of pile

= Osare = (Qsr + Q) FOS

where,

FOS = Factor of safety

Geotechmical Explaration Structural Experts Surveyor
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7. Discussions on Foundation

Ihe structure for which the subsoil exploration was conducted is proposed G+VIIL

storied building,

For anticipated load from superstructure, deep foundation in the form of R.C.C bored
= cast-in-situ piles is sugpested. 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

warrying capecities of piles are presented below:

Pl Bile Safc Safe Safe Depth of
dinmeter | Cutoff P vertical uphll’t horizontal | fixity
Fainn) level faer capacily | capacity | capacity (m)
(Ly (th (t)
450 g [ 50 34 45 4.05
500 below 21.6m 58 28 &1 4 60
EGI below EGL A .
GO0 AL, TG 45 6.8 540
430 85 an 4.5 405
500 1:1;15-::?; <A 65 a4 5.1 as0
2 EGp. | below EGL : :
60 i | 88 54 6.8 5.40
Geotechmical Exploration Structural Experis
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8. Necommendations

# The subsoil characteristic of site at Mouza- Shyamnagar now Krishnapur, C.8.Dag
No.- 96l - %66, C.5 Khatian No. - 28 in respect of Municipal Holding No.-72, Gouri
Math Shasin Saran, JL. No- 3220, Ward No. - 27, Under South Pum Dum
Municipality, P.S.- Dum Dum, Dist-24 Porganas(N.)} in connection with the
constrsction of proposed GV sworied building was determined from soil
exploration with two boreholes,

7  Deep foundation in the form of RCC bored cast-in-situ piles are suggested for anticipated
toading from the superstructure. The cut-off level of pile shall be 1.5m below E.G.L with
different termination level below EGL. Safe load carrying capacities for such pile of
different diameter shall be poverned 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 to centre spacing of three times the diameter of the
pile,

Suitable pile cap shall be provided for the piles in a group,

\l‘

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

engineer coneerned,

P

GEQTECHNICAL CONSULTANT

DR. S.K, BOSE
Ph.D., M.C.E. (SOIL}, B.C.E. (HONS.), MIGS, MIRC

DR. BUJIT EUMAR BOSE
Ph.D., M.C.E. (Soil), B.C.E.(Hons.)

Licence Mo: GT-12
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Praject: Propasad Building at Mouza- Shyamnagar now Krishnapur

elonp curve
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Project: Proposed Bullding at Mouza- Shyammagar now Krishnapur
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Froject: Proposed Building at Mouza- Shyamnagar now Krishnapur

Mohr diagram
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Project: Propesed Building at Mouza- Shyamnagar now Hrishnapur

Mohr diagram

= 30 —
= |
=
E 20
E 3
=

1.0
3 i
% 0 2 4 B 3 0 |

Mormal stress | kg! sg.cm |

[ BH- [ 2 [Depth{m}] 160-195 [Ckpian’l= | 045 [p (degree) = | 2 |
Mohr diagram '
==k
=
g
2 2n |
$ 2
g R
e
E o.a . -
- o 2 4 B 8 10
Hormal stress | kg! sg.om |}
[ B | 2 |oepthim)| 450495 [Clgiem’l= | 043 [ & {depree) =] =l
Mohr diagram

30
E
=3
£ 240
g
w
£ 10
L]
AR
moh :

0 2 4 & 8 10

Mormal streas | kgl sg.om )

o | 2 I_DI!FIH'I{I'I'II'IH.EE-?:-]Ed;:ikg'ﬂ'nI!-'| 60 |H'-‘-=£mej=[ a




A mamnd mol eiruwediss -emmayy 1 Buprg pesodog

i = ©darmdn LjE i = = iy A Bt s
e = T oemER Do0 | DD | CERS ZFL ey ore WL DT Y BEDa | OO | ERAl | OwsR | O =41 1L E-] oK §l oo & arsd- | oroe-
Fid L 2&'man DFEL | BEED | Dom [eri] 1111 [T BB (L] 000 | orws | oom oo | oors g oS g} i L we o | ;Rler-
w1 £7FaC TEER e | el | 000 oyo | ieol L oL oo oMo | RS | nen | CSrd | s (4] R oo ] on i omel | ooy
& L] B iw e | 91| oD oTd re i) GiE¥ gl o0 | OFEE | 04 | &6 | ood {1 ] . oo o L] o 20 L= e
EEl Zac et i | 0| W Drg | e L¥I ASLL ma omd | ocex | Dom | ooo | eord £ e T ] ] (] B oG- -
a0 o | w1 | @D =] o o ooog oy g | eodn | 00 =11 I - il = ] oo o =8 ] o LR 'S
[ ]
T, el £ig
5 b i LI L E] eredyi i
frsmgy LAl - ¥ PERTIY, P il peatiey o G| e ol (E | [ N ™ ] R | | g e T B
ety djpexy ML i g R t._.l__..-.nl...‘t_.-_.__!_..._ T ur._. wl vy Petis) i
CLUL TS rana B (LRt pllmn g o sy i Ll LT Borme
_ Eaa B =TT}
(s Uy (g LTI i T 0Ty g el s v ppegaing o pr—y
o, Bl e e el B
o 2 =iy Eaey 2y 0y () WAy g L] e wlen iy
od'n R ] LI ST BT TRt T ] B I LG a0y LG ARy g -.n_.-u.._ﬂ.t:-..._...-u
L ] By s fa ] L (SIE]] BT b ey sery | Ao ooy =a EE R 1 i

] b -
L)

L]

Wil TS uyERD pasop,, (0 Aeeden Bugsag ul_.._ IEMLITA, |5 LSELHLLIBSE



& Caleulatio

L ode used:
Ehemeter of pile =
Dmade of concreic —
Lirsde of reinforcement =

ferventage of reinforcement =

Mature of soil offering resistance =
K,=

Effective cover of reinforcement, d] =
=

Modulus of Elasticity of concrete, E =
Moment of Inertia, [=

R= 209 cm

| e 0 em

L,/R= 0.00

From Fig. 2 L/ B =
Henge , Ly=

For Free Head Pile 3
Peflection at the pile head =
SMaximum-allowable deflection =

Q=
For Fixed Head Pile :
Dreflection at the pile head =
Maximum allowable deflection =

-[:!:

Therefore, consider horizontal capacity for fixed head pile =

Fropesed Building at Mouza- Shyamnagar now Krishnapur

Determine Hori
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nial Capaci

15 2911 {Partl/sec-2) 2010

S0 mmy
25 M
415 Fe
[.0
Cohesive
20000 kN/m®
B0 mm

BO00.0
25000000 kN/m®
0.003068 m*

i Table-4 Annex C)

1.9 For Free Head Pile
2.15 For Fixed Head Pile
398 m For Free Head Pile
4,50 m For Fixed Head Pile

00003 x0) CI
L5 cmy
1.83 ¢

Q00010 50 cm
0.5 cm
oA g




