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INTRODUCTION o .
The present report is based on results of field tests through 3 bore holes

of 120 depth at representative locations and laboratory tests on soil samples
obtained during field testing.

FIELD WORK

2.1 Boring

Holes of 100 mm diameter were sunk manually as per IS: 1892, using wash
boring equipment.

2.2 Sampling

Disturbed/undisturbed soil samples were collected at 1.5 m depth interval
or at change of soil stratum. The tubes were then properly sealed with wax and

labeled. They were transported to the laboratory for various tests on the samples.

2.3 Standard Penetration Test (SPT)
Standard Penetration Tests (SPT) were done as per IS : 2131 at depth intervals

of 1.5 m. Collection of undisturbed soil samples and SPT were done as per
requirements.
2.4 Ground Water:

The level of ground water in each bore hole was recorded 24 hours after the

completion of boring. The water table was found at 4.50 to 4.60 m depth below
G.L in Aug,2025.

LABORATORY TESTS

The necessary tests were conducted in the laboratory [as per the relevant parts

of 1S:2720 ] on selected representative soil samples out of those brought from
the field. The names of the tests are given below:

a) Natural moisture content
(b) Bulk density

c) Grain size analysis (using sieves and/or hydrometer) \
) Specific gravity of solid solids o
)

Atterberg’s limit tests ( on plastic soils)

Ultratech Foundation lngmwl; Pvt. Lud.
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() Shear Tests:

U] Triaxial com

for fine-grained soils.
(1 Unconfined compression tests, only on cohesive soils.

erally for coarse-grained soils

pression test (unconsolidated - undrained), generally

(1] Direct shear tests, gen

(g) Consolidation test (for fine-grained s0ils)

DISCUSSION OF FIELD AND LABORATORY TESTS RESULTS
purely non-cohesive) soil samples
get

Laboratory test results on sandy (
affected by loss of moisture and disturbance during sampling, transportati
' ation and

time gap between sampling and testing. Therefore, field results are fikely to 1,
dependable than laboratory test results in case of non-cohesive soils. s
Laboratory test results are likely to be more dependable than the field -

case of soft to stiff consistency cohesive soils. In case of stiff to hard clays results. in
of truly undisturbed samples are not practically possible. Undrained y ,Céllectxon
coefficient of volume compressibility of the stiff / hard consistenc Cohef,.on and
may be determined by internationally accepted empirical correlation y cohesive soils
Cu =(0.45t00.6) N (TIm?) s as below:

mv = 1/((0.45 to 0.6 ) x N x 100) (m?T)

Reference: FOUNDATION DESIGN AND CONSTRUCTION “ M.J.TOMLIN ”
Relative density Dr and angle of shearing resistance ® ma); t;e obtainesdot:N ed

on Standard penetration (SPT) test data for non-cohesive soils. Natural den:i:es

may also be taken as per table 3 — 4 , page no. 163,(Foundation Analysis and

design by J.E.Bowles.

PRESENTATION OF TEST RESULTS
The results of the tests conducted on soil in th

reported herein through tables and graphs given in the Appendix.

e field and in the laboratory are

Ultratech Foundation Engineers PVt. Ltd.
Road, Patna - 800 001

5 Floor, Shahi Bhawan Exhibition
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FOUNDATION ANALYSIS

The soil formation consists of reddish sandy silty clay Isil
' |

Y sand of e
CL/SM/SM-ML up to about 2.0 m depth followed by reddish silty sang
na of t

, , ype Sp.
SM/SP up to the depth investigated.

The details of soil strata is tabulated in tapy|
ar form under ¢
leld & |ap
test values.
Keeping in view the soil formation shallow foundation

(lsolated raft) and
plane piles may be provided.

The soil strata in BH-2 in the range of 2.0 to 3.5 m depth is loose th
’ e the

minimum depth of shallow foundation has been taken as 3 5 m below G.L

7. FORMULA USED FOR CALCULATION OF BEARING CAPACITY
7.4  Shear Failure Criterion

7.1.1 Soil with Cohesion and Angle of Internal Friction
The net ultimate bearing capacity gy (m?) of a shallow foundation of breadth
B (m) and depth D (m) is given as per IS : 6403 — 1981 (Sec. 5.1.2) by the
following equation :
dg = cNc Scdc le + g (Ng— 1) Sqdq lg+05yBNyS,d, |, w
where the N's are functions of ¢ and are obtained from relevant tables for general

shear failure; they are replaced by reduced N’ values for local shear failure by

taking a reduced value ¢’ = tan™ (0.67 tan ¢). In this case c is replaced by ¢ =

2¢/3,
Sc = Sq=8/= 1 for strip footing ; consult table for other si\a;j/ei -
do = 1+02(DIB)tan (45" *¢/2).7 f 02 BE Wien g Q‘\ \\
ic = iq=h=1for vertical loading. o { PAJA ) :/\
dg = dy=1+01 (DIB) tan (45° + ¢ /2) for ¢ mé% ; \\\3

0
dy = d,=1for¢ <10 =

e oundation Engineers Pt LU0
Ultratech Foun  Eny ootaa - 800 001
5t Floor, Shahi Bhawan , Exhibition Road, Pa
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The allowable bearing pressures corresponding to ¢ per

s calculated as per Teng's formula. Missible

ORMULA FOR CALCULATION OF CAPACITY OF p
GRANULAR SOIL LANE PILE 1y
The ultimate load bearing capacity of pile as per 1S

o 911
B. clause 5.3.1.1. is given by the formula: (Part 1/ ge 2)-197

9 Appcﬂdix

1 D
Q = AP(;.D,y.NY+PD.Nq)+ 'Z,=.K-Poa.tan 5. As;

Where.
Ap = Crossectional area of pile toe in m>
D = stem diameter in m
y = effective unit weight of soil at pile toe in t/m3

Pp = effective overburden pressure at pile toe in t/m2

N, and Nq = bearing capacity factors depending upon the angle of internal friction & at
toe.

n

z = summation for n layer in which pile is installed.

=]
K = Coefficient of earth pressure.

. " 'lh4,.,\'w-.“'
Py = effective overburden pressure in t/m2 for the i layer where i varies from

lton

4 ol i daoresc -
6 = angle of wall friction between pile and soil, in degree o

(' may be taken equal to ®) ; and (
1 ) ~ P
e i layer where i varies from 1 to&
‘ Y

&
&

. 2.
A = surface area of pile stem inm- 10 th

— 4
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y boy {he ultimate load carrying cap acity of an Under

For cl ye ed out from the following expressions: Teameg
may be W = AoNcCp * O CaAs
1 ) = Ultimate bearing capacity of pile
et Qu((m2 = crossectional area of pile ster 44 1. level
:2 = Bearing capacity factor ,usually taken asegA
6.t ) = Cohesion of the soil aroung toe.
; = reduction factor
c, ) = average cohesion of the sgj| along the pile stem

A () = surface area of stem; and
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8. R_VEQOMMENDATIONS :

The present report i8 based on the results of field tests through 3

bore-holes of 1200 m depth at specified locations and laboratory tests on s0il

samples obtained from field tests.

mation the placement of shallow foundation

Considering the soil for

pile foundation may be provided.

ated or raft yand plane

(isol
It is, therefore, recommended that the proposed
structure be provided with shallow foundations Of plane pile foundation of
nd economic

tructural requirement a

different depth and sizes depending on $

considerations .
e to presence of

During piling boré = hole may collapsé du

g casing of using bentonite

pockets of sand which may be prevented by providin

of piles must be done using trimie pipes.

slurry of adequate consistency. Casting

The safe capacities of a foundations of any type and size may be

calculated using the reported soil data and basing the calculations on the

relevant IS codes to fulfill both the shear failure and settlement criteria.

The safe capacities of shallow foundations and plane pile

n calculated using the relevant IS

foundation at certain depth and sizes have bee

codes with factor of safety 3.0 and 2.5 respectively and tabulated below.

Ultratech Foundation Engineers Pvt. Ltd. &
ANV
800 001/Q$/"
L
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A. PLANE PILE FOUNDATION :

pile length
pelow G.L (m)

Stem dia. Safe capacity of plane ‘t

pile
(m) (tonnes) l
0.45 40.0

Net allowable bearing pressure Max .expected

(m) (m) (Ym2) settlement |
(mm) \
g 25
2.0x1.5
35
3.0x2.5
~ lsoxt00l
Limitation :
i tion
If a sub soil condition is met different from those reported here dur'l:sl;l sffﬂd?‘ Olgd
trenching or piling suitable steps should be taken. A few piles MUSt ===

tested.

i . Ltd.
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=
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BORE - HOLE LOCATION MAP

b
ROAD
1 | T
9%0”
16.10m lafom
%4.0” BH-1

‘//35.90m BH-2

BH-3

Tree & Grass Zone

Not to scale L

—
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GRAIN SIZE ANALYSIS

SULTS OF LAB TESTS [for bore hole No /Depth (m) shown Wi 4
ws 1/1.5])

-~ 0
% finer by weight. plotted respectively on X (log scale) & Y-axexn Fig 2 bel
: -axex in F elow
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GRAIN SIZE ANALYSIS

thus 1/1 5]

[for bore hole No /Depth (m) shown

ESULTS
d= Gran size N mm. P = o finer by weight, plotted respectively on X (log scale) & .axex \n Fig 2 below
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Calculation of Plane Pile Capacity

The load car:
on angle of
minimum ca

'YIng capacity of the pile has been calculated using 15:291 1(Partl sec2) 1979, a

inter; i i
nal friction in sand layers (taking c=0) and on cohesion only in fine grained soil

ppendix B, clause 53.1.1 These calculations are based
Pacity of the pile.

(taking angle of internal friction = 0). This is likely to give

Ap Cp Ca 6 Pile Capacity -
N t ile
(m2) [(ymz)| N¢ | @ (tm2)| ¥ | Nv [ Po [Ny | K | Py tan 5| Asi t) (Q:;l Qui,;_s i
in in in - (t)
T T friction | bearing friction | bearing (m)
I ) ’
&i 045 Not Considered due to cut off —!
8.0 7.0 | 045 9.0/00| 00 (088 1.8] 31 32.5 064|990 | 282
10.0 20 | 045(0159| 00 [90/|00 0.0 |0.91(48.03| 6.1 |50.0] 1.5| 7.1 34.0 35.0 |067]283| 202 504 998 | 399 100
2.0 2.0 045(0159| 00 |9.0|00 00 |093[4803|6.3|500(15]| 89 35.0 350 [0.70]283| 265 515 [1274] 510 120
0.0 _
Not Considered due to cut off
1.0 1.0 | 0.50
32.4
8.0 7.0 | 0.50 90|00| 0.0 |0.88 15| 31 ] 325 064 [11.00
1241| 49.6 10.0
81500 15| 7.1 340 350 |067|314| 225 69.2
100 20 | 0500196/ 00 |9.0[00| 00 0.91(48.03| 6
070|314| 294 70.7 | 155.0| 62.0 12.0
48.03| 7.0(500] 15| 89 350 35.0
12.0 20 |050[0196] 00 |90 00| 00 1093

i i Pvt. Ltd.
Ultratech Foundation Engllngers
5th Floor, Shahi Building,Exhibition Road,Patna. |
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