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Soil investigation has been carried out at Sashtri Nagar, Ward No-

41(Smc), Dist.- Jalpaiguri for the purpose of designing suitable foundation
PROPOSED G+4 STORIED RESIDENTIAL BUILDING

The objective of the exploration work was to determine the probable sub surface
conditions such as stratification, denseness or hardness of the strata, position of
ground water table etc. and to evaluate probable range of safe bearing capacity

for preparing safe and economic design of foundation.

The plot is more or less level and the Spot is same from existing road level. Two
150 mm dia bore holes were taken down to a depth of 9 m below the existing
ground level at the site as per location shown in the site plan. Auger boring and
bentonite mud drilling were used for drilling the holes. Standard Penetration

Test was done on the soil at different depth.

Laboratory testing on selected undisturbed/representative soil samples were
done for classification purpose and to determine their strength & other physical

properties.
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(A) FIELD TESTS:
1. Standard penetration tests.
2. Determination of In-Situ density.
(B) LABORATORY TESTS:
1. Natural moisture content
2. Specific Gravity
3. Grain size analysis.

1. Standard Penetration Tests :-

A standard split spoon sampler is driven 45 cm into the ground by
means of a 63.5 kg hammer falling freely from a height of 75 cm. The total
number of blows required to drive the second and third depth of 15 cm ( ie.
total 30 cm ) is called the standard Penetration resistance ( N blows per 30
cm). After the blow counts are recorded, the spoon is withdrawn and a
representative sample is obtained for identification tests. The N value has
been corrected as per IS: 2123-1981.

Corrections:
a) Due to Overburden - The N value for cohesion less soil shall be corrected

for overburden (N’).
b) Due to Dilatancy - The value obtained after correction due to overburden

shall be corrected for dialatancy if the stratum consists of fine sand and
silt below water table for values of N’ greater than 15, as under (N”):
N”=15+% (N -15)
2. Determination of In-Situ density:

The in-situ density of soil is determined by core cutter method as per

IS: 2720 (Part XXIX) - 1975.
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(B) LABORATORY TESTS:

The soil samples collected from the bore holes during field Investigation were

sent to the laboratory for determination of soil classification and physical
properties.
The following laboratory tests were conducted on soil sample.
1. Natural moisture content: It is the ratio of weight of water in the voids to the
weight of solids. It is expressed as percentage.
It is determined in the laboratory by Oven drying method as per IS: 2720
(Part-11)-1973.  In this method the soil sample (collected in the air tight
polythene pack) is dried in thermostatically controlled oven at 105-110°C for
24 hours,
2. Specific Gravity: Specific gravity is the ratio of the weight in air of a given
volume of a material at a standard temperature to the weight in air of an equal
volume of distilled water at the same stated temperature.
The specific gravity of soil sample is determined by density bottle method as per
IS: 2720 (Part 111/Sec 1) - 1980.
3. Shear Strength test:
When an external load is applied on a soil mass, shearing stresses are induced in
it. If the shear stress developed on any plane in the soil exceeds a certain limiting
value, failure of the soil occurs.
The maximum shear stress which a given soil can withstand is called its shear
strength.
The factors governing the shear strength of a soil are:
(2) Internal friction.

(b) Cohesion.

As it is seen from two nos bore log data sheet that the average soil strata
at 2 to 4 m is fine, medium & coarse sand, which is cohesion less(C=0),
so shear parameter angle of internal friction (@) is found out from
correlation between angle of internal friction and corrected SPT
value as per IS 6403 : 1981.

Unconfined Compression test and Vane Shear test is applicable for pure

forms of clay.
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2. Grainsize analysis:
The soil samples colled ted from the different depths were used for determination

of Grain Size analysis. This is determined in the laboratory by the mechanical
analysis, which consists of;
(a)Dry mechanical analysis or sieve analysis.[IS-2720 (Part-4)- 1985]
(b) Wet mechanical analysis or hydrometer analysis. [15-2720 (Part-4)-
1985]
Determination of Net Safe Bearing Capacity of Soil:

Net Safe Bearing capacity of soil is determined considering the following two

aspects:

1. Shear failure of soil as per 15:6403-1981: Under this aspect calculations are

made for both General Shear failure and Local Shear failure and appropriate

value of the either, or a interpolated value as per void ratio is determined as the

net safe bearing capacity from shear failure point of view.

2. Allowable settlement as per IS: 8009 (Part-1)-1986: Maximum permissible

settlement for R.C.C. structure and the type of soil as mentioned in the

report(sandy) is 50mm as per IS: 8009 (Part-1)-1986. In the present case

considering all aspects, allowable settlement as indicated in the Net allowable
bearing capacity Table has been assumed to determine the Net Safe bearing
capacity by the formula suggested by Bowles (1988):

Net Safe Bearing Capacity =0.047NcorRd (B+.33)/2)?SaRw

Where

Ncor= Design N (SPT) Value

Sa= Allowable Settlement

Rq= Depth Correction Factor

B= Width of Footing

Rw= Water Table Correction

The Net allowable bearing capacity is taken as the lesser of the two values
determined considering the above two aspects.

The calculations are shown in table-3,4,5,6&7
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SITE PLAN SHOWING THE BORE HOLE LOCATION FOR PROPOSED TO
CONSTRUCTION G+4 STORIED RESIDENTIAL BUILDING
SASHTRI _NAGAR, NEAR TIRANGA MORE, SILIGURI, WARD NO, - 41(S.M.C.),

P.S- BHAKTINAGAR, DIST.= JALPAIGURI

NOTE = @ BORE MOLE LOCATIOM

LAND SCHEDULE:-

LAND OW NER:- NouzA SpeRen
“OASIS VEN TURES" S )
AT UNIT ND. - S, THIRD FLOOR, GOvAL fﬂfi&:‘ﬁo .':,‘Zf.’.},‘:";fs’u)
PLAZA, SEVOKE ROAD, P.S.-BHAKTINAGAR, PLOT NO. - 550(R.S) & B9(L.R)
DIST. JALPAIGURI. WARD NO.  -41(SC)
REPRESENTED BY ITS PERTNER:- P.S. -

DIST. - JALPAIGURI
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Table-1
BORE LOG DATA SHEET

———— —

TYPE OF .| TYPEOE e sl
: BORE : % B A BURE HOLE NO. 1808,
BORING | o I DMV [ e e
e | | | GROUND/ | Thespot is same
TERMINATION | o | | | |
JOCATION
. DEPTH 200 b -
COMMENCED ON : COMPLETED ON : SASHTRI NAGAR,
GROUND WATER LEVEL 3.6m DIST.- JALPAIGURI
DESCRIPTION OFSTRATAT [ LEGEND | FROM [[1T0 L [FThickacss | LA NI [ SAMPLES L[4 DEPTH ik
m m m Value Type | Ref. No. m
Siltyfine,mediumé&
coarse sandgrey in 2.00 | 2.45 0.45 10 P P-I/1 | 2.15-245
colour. -
Do 3.00 | 345 | 045 18 P | Pl/2 | 315-345
Fine,medium,coarse &
sandwith gravelgrey in 233333 4.00 | 4.45 0.45 32 P P-1/3 4,15-4.45
colour. s
Do S <00 |45 | o045 | 38 | P | Pl/4 | 515545
Fine,medium,coarse
sandwith gravel and 6.00 | 6.45 0.45 54 P P-1/5 6.15-6.45
cobble grey in colour.
Do 7.00 | 7.45 0.45 59 P P-1/6 7.15-7.45
Do 800 | 845 | 045 | 70 | p | py7| 815845
Do 9.00 | 9.45 0.45 69 P P-1/8 9.15-9.45
Code : U-Undisturbed sample, D - Disturbed Sample, L - Large Diameter, C - Core
W-Water Sample, P-Penetration. Test, V - Vane Shear Test
No. of Vane Test : NIL
No. of Large Diameter Sample : NIL No. of SP.T.: EIGHT(8) No.of Water Sample : NIL

/ \C
R:S/ e !
b < il I‘f:’ IR|
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Table-2

BORE LOG DATA SHEET

The spot is same

' GROUND/

j_}jELL - AL}GF‘R 4 | | _BEDRL from road level. |
TERMINATION - |
DEPTH 9.00 M LOCATION d
COMMENCED ON : COMPLETED ON : SASHTRI NAGAR,
02 ,
/03/2022 02/03/2022 WARD NO- 41(SMC),
GROUND WATER LEVEL 3.6m DIST.- JALPAIGURI
m m m Value | Type | Ref No. m
Siltyfine,mediumé
coarse sandgrey in 2.00 | 245 | 045 9 p |PI1/1| 215245
colour. =
Do 3.00 | 3.45 | 045 19 P | PIl/2| 3.15-345
Fine,medium,coarse
sandwith gravelgrey in 400 | 445 | 045 23 P | P-Il/3| 415-445
colour.
Do 5.00 | 5.45 | 045 31 P | P-ll/4| 5.15-545
Fine,medium,coarse
sandwith gravel and 6.00 | 645 | 045 46 P |PII/5| 615645
cobble grey in colour.
Do 7.00 | 745 | 0.45 63 P |Pll/6 | 7.15-7.45
Do 800 | 845 | 045 | 62 | P |P-1/7| 815845
Do 9.00 | 945 | 045 66 P | P-ll/8| 9.15-945

Code : U-Undisturbed sample, D - Disturbed Sample, L - Large Diameter, C - Core
W-Water Sample, P-Penetration. Test, V - Vane Shear Test

No. of Vane Test : NIL
No. of Large Diameter Sample : NIL No. of S.P.T.: EIGHT(8) No. of Water Sample : NIL
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GRAIN SIZE ANALYSIS OF BORE HOLE-1
AT DEPTH-2.0M

Total wt of sample =470 gm
{ Lol # Cumulative
Sieve | Wt.of | Sieve | Wtof | % J m:‘/‘ %
size | Sieve + soil | retained . finer
: retained
i o |oseil . - — -
mm gm gm gm
L B I
4750 | 424 429 5 1.06 1.06 99
(-
2360 | 378 409 31 6.60 7.66 92
e |
1.180 342 357 15 3.19 10.85 89
0.600 | 363 394 31 6.6 17.45 83
A B
0.425 320 361 41 8.72 26.17 74
0.300 345 387 42 8.94 35.11 65
IR
0.150 | 343 621 278 59.15 94.26 6
0.075 338 358 20 4.26 98.52 1
_______/—J
PARTICLE SIZE DISTRIBUTION CURVE
120
100
=
—!!
80
g 60 \
=
g 40
8 \
20 am
0
o1 0.p1
-0 Particle size (mm)
CLAY % | SILT % SAND % GRAVEL %
FINE % | MEDIUM % COARSE %
1 73 18 7 1
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Acharya ﬂs;ociates/665/03/20

22/ Oasis ventures Represented by its partner-
nagar/Ward no- 41(smc)/Dist.- Jalpatguri

/

~

Q: "< J‘E'-"\q
( T

Kashinath /’Igar:uaﬁi/SaSﬁtn'.f’r L S
N ¥ 4/;_1/

/-’?;'!Jf?[ Rl ;J

~—




GRAIN SIZL ANAI{S,I&)_-’__]}(L},{EVU()LI'Z,—Z

AT DEPTH-2.0M

Total wt_gfymplc =520 gm

| Weot | Cumulative
Si'cvc \S’\.’E.vo[ Siivc Wt..(])f % | s % ﬁ:]/r::r
size leve o S0l retainec rc‘“i[‘_"jj_#

mm gm gm gm I [
4750 | 424 426 2 0.38 0.38 100
2.360 | 378 402 24 4.62 5 95
1.180 | 342 391 49 9.42 ____lf_L__ 86
0.600 | 363 413 50 9.62 24.04 76
0.425 320 402 82 15.77 39.81 60

rf_—,___—_,/
0.300 345 495 150 28.85 68.66 31
0.150 | 343 487 144 27.69 ____3@5_‘_‘ 4
0.075 338 351 13 2.5L 98.85 1

PARTICLE SIZE DIST RIBUTION CURVE
120 S
100 \‘\ 1
80 H b T
‘:: 60 il ——tr1 —t1 LT
c
g
g
40 L L ———111 I I 1 B 8 S S ey sy
20 HHT TN
0 I B B B L!
10 1 0.1 0.01
Particle size (mm)
IE———

CLAY % | SILT % SAND % GRAVEL % |
FINE% | MEDIUM % COARSE %
0 1 59 35 5 0 &
S auRl
11 (‘{- ‘:‘)! e '/l“ !
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ESTIMATED PHYSICAL PROPERTIES OF SO1L

Bulk density, yb (t/m3)

- 1.86
_Natural Moisture Content w (%) 18.35
Natural Dry density ya (t/m3) 1.57
Specific Gravity, G 2.70

Void ratio, e 0.72

Saturated density, Ysat (t/m?3) 1.99
Submerged density, Ysus (t/m?) 0.99

Angle of internal friction,¢ (Degree) 30

21.15

Angle of internal friction,¢’ (Degree)
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Table-4
CORRECTION OF FIELD SPT (N) VALUE

ey

(m) (gm/cq) (Kg/sq.cm) "

> | 18 | 037 |132| o |1188 | 1188 | 1826 |
3 | 186 | 056 | 116| 18 | 2088 | 17.94 | 2263

4 1.86 0.74 1.08 | 23 | 24.84 | 19.92 26.44

5 1.86 0.93 102 | 31 | 31.62 | 2331 29.53

6 1.86 1.12 095 | 46 | 43.70 | 29.35 31.60

7 1.86 1.30 087 | 59 | 5133 | 33.17 32.35

8 1.86 1.49 080 | 62 | 49.60 | 32.30 31.95

9 1.86 1.67 073 | 66 | 48.18 | 3159

N= Field N value ( Minimum of all bore holes).
N’ =N Value after overburden correction.
N”=N Value after Dilatancy correction.
EOP= Effective Overburden pressure.

Cq= Overburden correction.

N
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_ Table-5
Calculation of Net Safe Bearing Capacily as per 1S-6403:1981,Based on

General Shear Tailure with & determined from Design ‘N’ value,

derived from corrected field N value as per 1S-2131:1981.

Acharya Asso

ciates/665/03/2022/ Oasis ventures
nagar/Ward no-

Represented by its partner- Kashinath Agarwa
41(smc)/Dist.- Jalpaigun

Width ( Bi ]
r dth ( Binm) 2 3 3 2 4 5
Sub merged density of
s'oil (t/m?) 0.99 0.99 0.99 0.99 0.99 0.99
Sat.density (Ysa) of the soil
(t/m?3) 1.99 1.99 1.99 1.99 1.99 1.99
De i
pth (D inm) 2 7 5 3 3 3
Surcharge =
(qint/ m2) 1.98 1.98 1.98 2.97 2.97 2.97
@ (de
(degree) 30 30 30 30 30 30
w .
ater table correction (w!) 0.5 05 05 05 05 05
Shape factors
5q 1.2 1.2 1.2 1.2 1.2 1.2
Sy 0.8 0.8 0.8 0.8 0.8 0.8
Depth factors
dq 1.17 112 1.09 1.17 1.13 11
dy 1.17 1.12 1.09 1.17 1.13 11
Inclination factors
Iq 1 1 1 1 1 1
Iy 1 1 1 1 1 1
Bearing capacity factors
Nq 18.4 18.4 18.4 18.4 18.4 18.4
Ny 22.4 22.4 22.4 224 22.4 224
(N, -1).5q.dqiq (t/m?
gNa-Dsa dala (/M) | 00y | 463 45.06 72.56 70.08 68.21
0.5.B.Ysat-Ny-Sy-dy.iy-WI
(t/mz) 20.86 29.96 38.87 31.29 40.3 49.03
Ultimate net bearing
caEacity(t/mz) 69.23 76.26 83.93 103.85 110.38 117.24
Factor of safety 3 3 3 3 3 3
Net Safe Bearing Capacity
t/m2) 2308 | 2542 | 27.98 34.62 36.79 39.08 |
A /: SN
A0
(& A\A
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Table-6

Calculation of Net Safe Bearmg C

apacity as per 15-6403:1981,Based on

Local Shear Failure with @ determined from Design ‘N’ value, derived

Acharya Associates/665/03/2

\ Y/
022/ Oasis ventures Represented by its partner- Kashinath /'lgarwa[a/Sa&ﬁm ~— :,’ =T

15

nagar/Ward no- 41(smc)/Dist.- ]al}mtgun

from corrected fi
field N value as per IS- 2131:1981.
r Width (B in m)
= : 2 | 3 4 3 4 5
Sub merged density of
soil(t/m?) 0.99 0.99
: . 0.99 0. : 0.99
Saturated density (Y.) of » 099
the soil (t/m?3) 1.99 1.99 1.99 1.99 1.99 1.99
Depth (D inm
Pth( ) 2 2 2 3 3 3
Surcharge
(qin t/ m?) 1.98 1.98 1.98 2.97 2.97 2.97
'( degree
(degree ) 2115 | 2115 21.15 21.15 21.15 21.15
Water table correction(
wh 0.5 0.5 0.5 0.5 0.5 0.5
Shape factors
Sq 1.2 1.2 12 12 12 1.2
Sy 0.8 0.8 0.8 0.8 0.8 0.8
Depth factors
dq 1.17 1.12 1.09 117 1.13 11
dy 1.17 112 1.09 117 1.13 11
Inclination factors
iq 1 1 1 1 1 1
iy 1 1 1 1 1 1
Bearing capacity factors
N'q 7.38 7.38 7.38 7.38 7.38 7.38
N’y 6.65 6.65 6.65 6.65 6.65 6.65
(N’q -1).5q.dqiq(t/m?2
9N 1) Sq dais(t/17) 1776 | 1698 | 16.52 26.6 25.69 25.01
0.5.B.ysat.N'y.Sy.dyiy.W!
(t/m2) 6.19 8.89 11.54 9.29 11.96 14.56
Ultimate net bearing
. ; 35.89 37.65 39.57
capacity(t/m?) 23.93 25.87 28.06
Factor of safety 3 3 3 3 3 3
Net Safe Bearing
: 9.35 11.96 12.55 13.19
AN\
\-, '// N f‘b‘
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summary Table of calculation of N

' ¢ ct Safe Bearing Ca

‘ ‘ i apacities based on Shear

w:lcl;:;:: 1ndtS(;ulcmcnt criteria as per Codal Provisions based on
ggested Net Safe Bearing Capacity has been recommended.

suggested

/ 13
width | Length |  NetSafe "
(B) (L) et Safe Void Net Safe Net Safe
Beari ] i
metre | metre . Bearing Ratio |  Be?in8 Bearing Net Safe
Depth Capacity Based | Capaci Capacity Capacity
apacity Based Based on Based on Bearing
(D) on General | on Local Shear Void Ratio | Allowable | c5acity
metre Shass _ ) (t/m?) Settlement )
Failure(t/m") (t/m’) (t/m’)
Failure(t/m?)
| F—
2 2 23.08 7.98 072 | 1025 20.16 10.25
2 3 4 23:33 8.02 072 | 1035 16.79 10.35
L = -
3 3 25.42 8.62 0.72 11.14 16.79 11.14
[
4 4 27.98 9.35 0.72 12.14 15.24 12.14
I—
3 3 34.62 11.96 0.72 15.36 27.63 15.36
I
3 32.30 11.21 0.72 14.37 27.63 14.37
3 4
. i 36.79 12.55 0.72 16.19 5265 | 1619 |
c . 39.08 13.19 0.72 17.07 5296 | 17.07 |
Recommendations:
1. Above recommendations are made for isolated footings of mentioned sizes
and depth.
2. For footings of intermediate size, interpolation may be done.
3. Recommendation are also valid for strip footing of equivalent width.
Prepared By: Checked by:
Ry 2 .'f.i‘-.’(\ Empar I X
.\"‘ ivﬁ__ ':A ’,/I
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Subhash Palty,
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Sub- Enlistment Certificate for condncting of Soil investigation te=ting work
wiathm Sihgnni Monicipal Corporaiton_ '

Ths is o infrm you that = Achoraya Associates 35, Deshbandim Para,
Subhash Pally, Signr-734001has been allowed and pexmitted to condnct thejob of
Corporation axea with the terms & conditions znd Bmits decided by the Corporation
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Form No 97 _ " Receipt Voucher . No. 1276 - ‘r_%
[Vide Rules 17 & 249 T : Date 07-06-2021 -
SILIGURI Municipal Corporation :

-.' o G Sk
SUBHAS PALLY, WARD NO. 18, SILIGURL :

. el
On Account of (Account Head) . Pwount RemarksGif any) . @
1401004 REGISTRATION OF PROFESSIORALS/EMLISTMENT 7500.00 RENDIAL - Cu
FEES ) :
= Gy

TOTAL 7500.00

LICENCE VALTID FOR THE YEAR 2021 - 2022
The Sum of Rupees Seven Thousand Five Hundred Only

C(in figures) Rs.tee*27500,00 [Cash:***227500_00 » Chq/DD:t+aeseesg_00)
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