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CHAD
ACHANA (DEVARANIMBARAGI)

0 L1
RT 70 100MVA, 220/110/11KV NVESTIGATIQ
RP00GED 2X CHADACHA N FOR THE
,,Ro:‘?“ ADACHAN TALUK, VIJAYAPUR DISTR| NA (DEVARANIMBARAGH

!

The authorities of KI_’:FCL, proposed to construct
o i Chadachan Taluk, Vijayapur District. on wh

fh&d:gnduct ed this geotechnical investigation.
we

F INVESTIGATION:
sgoPE OF

220/11 KV Substati
; /1 ion
ose “authority’ and ‘specification’

The geotechnical inves‘tigation program was planned as per the scope of work
-mished 0 US and also the _ume to time instruction of the ‘authorities’
je field conditions / site conditions after interaction with the ‘authorities.’

o0 A reconnaissance st.udy was undertaken to make a rough assessment about
jogistics for the mobilization of men and material for conducting geotechnical
avestigation, subsoil conditions, site conditions and to plan subsoil exploration.

and also

02, The borehole locations were decided by the © authorities’ considering  the position
ofthe proposed structures in the site and the same sunk to a depth of 6.00 m or
‘efusal strata” which ever comes earlier. Disturbed samples ( representative samples
fom the flutes of the auger bit and split spoon sampler ) and undisturbed samples using
fin walled samplers were extracted at regular depth intervals of 1.00 was established
mthe ground by our field staff.

(3. At specified locations either trial pits or boreholes using manually operated
ielical auger of 100 mm diameter were sunk to a depth of 6.00 m or “Refusal strata”
wich ever comes earlier. Disturbed samples ( representative samples from the flutes of
e auger bit and split spoon sampler ) and undisturbed samples using thin walled
“mplers were extracted at regular depth intervals of 1.00 m or wherever the strata
“anges . Sampling was done as per 1S:2132-1986. The UDS  thus collected were
lied with molten wax at either ends of sampling tubes, labeled and covered in
Pitene bags and rubber bands and sent to the laboratory for testing. In case pf
?mular deposit ( sandy or gravelly formation ) , weathered rock formations , very stiff
el ang desiccated clays or very soft sensitive clays it would not be possible to
et ungi i = i ive disturbed samples
- Isturbed soil samples and in such cases only representatlye. _ . p
g f"”eﬂed for determining the index properties of soil to aid 1den}1ﬁcat10n anbe
*m:el'.cd%m" tests. Strength and compressibility tests on remolded specimens can

Kl g,f, and hence the field tests like SPT would be a preferable OPHOH .l 5 1.50m
%fin leﬁ;ts were conducted in the boreholes at regulz'lr depth interva ls)l e fro o
. With sampling levels. This tests involves observing numbe_r of f0750mm

drop weight weighing 63.5 Kg falling freely through a height ©

thCb ' the boreholes
a"’ng}),( S%us'”g penetration of split spoon sampler at the bottom of

ion was
450 mm, The number of blows for the first 150 mm penetration

1|Page
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Cb?;?n allowable bearing pressure. S per IS : recommendationg to
I\
table observation .
Ground water were made in the test pj
" hodies like open well or pond and also enquires pits/ boreholes or near by

water

iti i . we :
for the probable critical raise during monsoon re made regarding the same

(5. Bearing capacity analysis and settlement analysis were carried out as per the
following codes .

3) 15:8009-PART -1- 1993
b) 15:6403-1981

The main objective of this investigation:

2) To suggest a suitable foundation system, to rest the structure on.

b) To recommend an appropriate depth to rest the foundation.

¢ To determine the allowable bearing pressure at the recommended depth for the
type of foundation suggested.

i) To estimate the nature and magnitude of probable settlement due to load of
the structure on subsoil.

t)To see & warn of any problems due to subsoil conditions, that could arise

atthe foundation construction stage.

HE STRUCTURE :

” The proposed construction will be comprised of a office building whlgsl; ol:
“Morced cement concrete framed structure with 2 ground floor and provi

; i onstruction
i exone upper floor. The loading on the subsoil due to the proposed ¢
%cled to be uniform .

<3UBSOII, CONDITIONS :

ations made during subsurface

oy, The subsoil conditions at the site as per observ ade i degree of

a indicate a
lip uduon and also from the results of laboratory & field test results intensive

Nifoypr:
My ?:m“y only at shallow depths between U t
Mg, O compelling the most critical soil condition i

. : , dept .

Uy "C€Ption ang conclusion with regards to an P propeiate W obt;:)ined directly from
o ey SYStem for the proposed structures. The shear parameters

sty

o0 remolded specimens in direct shear tests.
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RAGI)
oUND WATER TABLE;
W

The ground water table wag oy €ncount,

S i ered in an f
ime of investigation and howeye, its effect has Y ol'the borepgjeg at
the U

been factoreq ; .
is wi i i e in
ity analysis with due Consideration for critical mongoqp the bearing
capac ;

THE INVESTIGATION PROGRAMME:
Four spots were chosen for
ients . At these spots trial pits / 100 mm
dwnm'with respect to existing ground level,
3001? samples were taken. from borehples
dsturbed samples at various depths in th
wre done at the bottom of boreholes, The results qf the laboratory tests and
N values from SPT were used to compute the soil parameters required for

foting design, by IS : 6403 — 1981/ IS: 8009-part 1 1976 be

aring capacity analysis.
following laboratory tests were carried out on soil samples.

intensive
diameter boreholes
anually operated helical augers,

(using thin shellby tubed samplers) and
€ borehole . Standard Penetration Tests

2) Bulk density and moisture content
b) Sieve analysis
t) Hydrometer analysis .
d) Liquid limit and plastic limit
¢) Shrinkage limit
D Specific Gravity
Y Standard proctor test
Swell pressure
) Free swell index
Unconfined compressive strength
Y Triaxia] shear test
ifornia Bearing Ratio

i - -1to3
* Results of the above tests are tabulated in Table- No

; spect to existing
;T% Al the levels in this report are referred L et
g leve] taken as datum ie. 0.00m

S
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TABLE NO.1
igation of soil for Proposed site of 220/11 KV Substati ]
g Ve Chadachan Taluk, Vijayapur District. station Chadachan in
I}S:glr: Depth standard '
sy Name : inm | penetration Physical description of soil
. point
or N value
/
BH-1 L1 12 Reddish Soil
-
BH-2 22 09 Reddish Soil
BH-3 1.5 15 Reddish Soil
Ueachan in
Taluk,
“apur District, g R
BH-5 32 14 Reddish Soil
. |
BH-6 1.1 10 Reddish So1
I
dish Soil
BH-7 15 18 Reddish 5o
I— ]
Reddish Soil
BH-8 | 2.10 20 //J
g T
“ s~ T —. 4|Page
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CHADACHANA (DEVARANIMBARAGI)

/
TABLE NO. 2
INDEX AND ENGINEERING PROPERTIES OF SOIL
BH-8
BH-1 BH-2 BH-3 BH-4 BH-5 BH-6 BH-7 -
1.1m) (D-2.2m) (D-1.5m) (D -2.0m) (D =3.2m) (D-1.1m) (D-1.5m) | 2.1m)
2.62 2.70 2.55 248 267 |
282 2.50 272
21.12 21.41 2045 20.62 20.47 20.55 21.63
]ﬂCim bulk density, 20-42 . &
_kN/m?) S|
L. 6.42 5.27 6.14 6.35 6.84
6.20 6.28 ,53
T S ]
20.15 20.36 18.36 18.47 1 s/.zf
19.25 20.12 19.54
15 18 12 10 12
Grain size Distribution 52 55 60 56 58
Analysis. 18 15 16
2 12 13 18 12 ;
Tewme 087 15 15 10 19 I
Gravel % ; 58 62 56
Sand %; 20 18 20
Hydrometer analysis: Silt %; 14 0} 11
Clay%; - _____.______._——-——_._——-——-—~-———-—~
28 32 33
. e & indi 36 30 15 18 15
Atterberg limits & indices
1 14 18
¢ Liquid limit ( W %) 34 29 38 1 : :: ),
Plastic limit ( Wp %) 15 12 18 1
Plasticity Index ( I %) 19 17 10
i 5.6 42 4.8 5.0 5.5
g | Shrinkage Limit, Ws (%) 4.?/ 4.9 5.2 P
st ¥ 13 15 10 18 16
| Swell Pressure, (%) 10 08 12
M IS A e, pray
One dimensional - - -
H Consolidation test - - =
~Compression index, Cc RN SRS
ucs T |
8l
. 5
o iconfined compressive 265 295 285 270 285 y/ 265 29
~—~—Strength , KN/ m 2
| Compress; b |
I | _-ompression Test:
4 C":??“w(c-m,mz, 10 08 15 20°
\‘M 23° 25° 18°
i R Chssjr ) |
\ IS;]TT:;H (ISSCS )
1970 swsc | swsc | sw-sc | SWSC
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HADACHANA (DEVARANIMBARAGI)

/ TABLE NO:3
"~ RESULTS OF STANDARD PROCTOR DENSITY TESTS AND C.B.R TESTS
P//‘r';é;“l MAXIMUM DRY OPTIMUM
| BHNO ™) DENSITY MOISTURE C.B.R (%)
i (KN/M3) CONTENT (%)
o 1.5 23.4 10.5 11.6
;.__—-—-'—'—'—-_._--_-
L 1.5 554 9.4 14.6
|
;,;-____________-
3 L5 23.1 10.5 10.5
i
L
[
| 9.8
|
|
i
s 1.5 20.1 11.3 e
.
6 15 23.4 108 2
IR R S
9.7
7 15 23.5 9.2
e ;/f
. 9.4
1.5 22.8 11.8 /

6|Page
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HADACHANA (DEVARANIMARAGI)

LUSIONS AND RECOMMENDATIONS:

The bearing stratum is Yellowish brownish silty sandy soil and continui
s inuing

0. d turning to i
_por down  an £ acquire more compactness, and ¢ :
t“;‘!": o classifed as SW-SC. SC as per ISSCS. CRUSRSNOR & srasied,
W

The gmlmd water table was not encountered in any of the boreholes at the

02. : ats i
of investigation and however its effect has been factored in the bearing capacity

:nalﬁis with due consideration for critical monsoon.

owing foundation system is recommended for the various structures proposed in the

03. Foll
site.
| MINIMUM ALLOWABLE
‘ THE TYPE OF
. DEPTH OF BEARING
' URE FOUNDATI
Vo | STRUCT TION | RFQUNDATION (m) | PRESSURE (kN/Sq M)
| 2.0m 210.75 kN/SqM
! CONTROL ISOLATED /
| rooM FOOTING
| 3.0m 178.00 kN/SqM
i |
|
| STR%’EHTEURRES ISOLATED 2.0m 169.00 kN/SqM
|
" (TRANSFORMERS FO%—II;ING
~| &COLUMNS OF BLOCK
| SUPPORT FRAME
- WORK) FOUNDATIONS 3.0m 190.00 kN/SqM
« m_' with due consideration for high shear loads & moments and consequent uplift
iIstance,
0 . & -
i;” uf“ the foundation level if any loose pockets of soil is encountered, 1t
d be removed entirely and void should be filled with compacted sand /

Bavel
Mixture or lean concrete.
{

It s
bot wﬁ;: i.fwommcnde:d to tie all the colum
or the control room structure.

hv‘
Al g , . .
by - 10UNdation should be placed at the same reduced level, Foundations

Of eaus
“qual settlements,

ns with RC beams at Plinth level

are to be




/ CHADACHANA (DEVARANIMBARAGI)

footings are recommended at the depth of 2.0m (i.e., 6.5 feet isti

06.13‘:][;‘52 vel. It is recommended to excavate up to 2.4m onm ground fegzll{’:n:lhgiiﬁtﬁzﬁ
G.rg‘ compacted boulders and sand/quarry dust up to 2.0m depth from existing ground level
Wi ver this 100mm Sand-Cement (10:1)) Pad compacted in two layers. Foundation shall bé
eted on Compacted boulders and M-sand/quarry dust fill.

17 Seepage water was found in boreholes quring investigation. If there is water proper
jewatering method should 13e adopted during foundation excavation. Hence, adequate
ecautions must be taken against t'he collapse of the sides of foundation pits of the proposed
gructure. This can be done by providing adequate shoring and support or proper slope.

o8]t is recommended that the back filling in the foundation should be carried out with proper
compaction.

09 Backfilling should be done with Cohesive Non-Swelling (CNS) soil.
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APPENDIX - 1

CA[,CULATION OF SAFE BEARING CAPACITY AS PER IS: 6403 1981

S, dic + ¥ D (Na =1} 5qdeloW” + 0.5 y B Nisediy W™

¢ Nesx =

here Gu™ net ultimate bearing capacity.
W

C= cohesion
\, NN bearing capacity factors

s = shape factors ( 1.3,1.2 & 0.8 resp for square footings)

ided: = depth factors

" lig = inclination factors (0.8, 0.8 & 0.5 resp for load inclination of 100)

W W =ground water table reduction factors

I =unit weight of soil

D.B= depth and width of foundation

For the above for square isolated footing substituting, C =10 .0, ® =22%-y=19.81 kN/Sq

m. Ne=5.14 , Nq =1,N,Y =18.50, SC=1-3, sq= 12,8y = 0.8, dq =d Y= - ,dc=1_2 , D= 2.00

:’;EI.SO m, W*=0.5 & for factor of safety 3.0 the Safe Bearing Capacity qu =1 86.40 .
Nigm,
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