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400 kV Substation Layout – Bay Marking for 
Jeypore - Jagdalpur 400kV D/c line
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System Architecture for 
400/220/33kV Sub-Station 

at Jagdalpur
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DEV REF. MATERIAL NAME MAKE DESCRIPTION

187B B90 GE 'BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS- WITH PRP  B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -1 - B PH

187R B90 GE 'BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS-WITH PRP   B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -1 - R PH

187Y B90 GE 'BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS- WITH PRP  B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -1 - Y PH

187L B90 GE 'BUS BAR PROTN RELAY LOGICAL BOX, AUX:125/250 V AC/DC,  DIGITAL I/O: 96 DIGITAL INPUTS

WITH PRP   B90-UC6-AKH-F6D-H6D-L6D-N6D-S6D-U6D-W7H- BUS BAR LOGICAL UNIT

80DC1 MVAAM11B1CJ1015A ALSTOM DC SUPPLY SUPERVISION RELAY  

4B SR : FLAG-REV :  220-250V DC : 80-120 mS TDDO  WD:Z1MVAAM11009SHT1

BLKA MPGTESTBLOCK ALSTOM TEST BLOCK BB -1 PROTECTION

STANDARD TEST BLOCK

BLKB MPGTESTBLOCK ALSTOM TEST BLOCK BB -1 PROTECTION

STANDARD TEST BLOCK

BLKC MPGTESTBLOCK ALSTOM TEST BLOCK BB -1 PROTECTION

STANDARD TEST BLOCK

BLKD MPGTESTBLOCK ALSTOM TEST BLOCK BB -1 PROTECTION

STANDARD TEST BLOCK

BLKE MPGTESTBLOCK ALSTOM TEST BLOCK BB -1 PROTECTION

STANDARD TEST BLOCK

DCSS S06N90SPPM102 ALSTOM SELECTOR SWITCH  "SOURCE-1/SOURCE-2"

SELECTOR SWITCH 6 WAY NON-LOCK STAYPUT

SS1 S08LF90SPPM102 ALSTOM SELECTOR SWITCH  - BBM1 IN/OUT SWITCH-Z1

SELECTOR SWITCH 8 WAY LOCKABLE STAYPUT

SS2 S08LF90SPPM102 ALSTOM SELECTOR SWITCH  - BBM1 IN/OUT SWITCH-Z2

SELECTOR SWITCH 8 WAY LOCKABLE STAYPUT
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DEV REF. MATERIAL NAME MAKE DESCRIPTION

INTERNALLY MOUNTED EQUIPMENTS

CIL GBCPE0000600 IMTECH/COMPAC/S.S CUBICLE ILLUMINATION LAMP 

HS GBCPF0500901 SWITRON HEATER SWITCH 

HT GBCPA0178101 SOFIA/S.P.M 230V,60 WATTS HEATER 

MCB1 'GBCMB7215100 LEGRAND 'MCB DOUBLE POLE 110/250V DC 16A; 1NO + 1NC 

MCB11 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB12 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB13 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB14 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB15 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB16 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB17 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB18 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB19 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB20 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB21 'GBCMB7212100 LEGRAND 'MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB91 GBCMB7225100 LEGRAND 'MCB DOUBLE POLE 110/240V AC 16A; 1NO + 1NC 

PS GBCPE0000344 ANCHOR 15/5A SOCKET 3 PIN 240V AC 

TH GBCPE0000612 APT THERMOSTAT 

  SCHEME REF:  ENGG.REF.NO: KR86  CUSTOMER: ALSTOM T&D INDIA LTD   LEGEND TO GA DRAWING   PREPARED BY: SJ   REVISION: B

  NETWORK NO.: -   PROJECT: 400/220/33kV CRP + SAS, CSPTL, JAGDALPUR    PANEL TYPE: 4BB1 FILE: KR864BB1   CHECKED BY: PSK   DATE: 08.04.2016

  FINISHED GOOD: -   P.O.NO.: 5427-4500793242    TITLE: 400KV BUSBAR PROTECTION   APPROVED BY: SSS   SCALE: NIL

 SALES ORDER-ITEM: 3269020739
Dated 22.06.15

  DRG. NO.: CPG KR86 4BB1 (L) SHT 2 OF 2PALLAVARAM  CHENNAI 600043

ALSTOM T&D India Limited - AUTOMATION SAS



ANTI-VIB. PAD
15mm THICK15mm THICK

22
00

10
2

EP EP

5

800

10

15

20

25

30

40

35

45

TYPE- 4BB2

cl

APPROVED BY:

DRG. NO.:

CHECKED BY:

PREPARED BY:

SHT 1 OF 1PALLAVARAM  CHENNAI 600043

REVISION:

DATE:

SCALE:

NETWORK NO.: ABCD
ENGG.REF.NO.:

SALES ORDER-ITEM:

PANEL TYPE:
FINISHED GOOD:

PROJECT:

TITLE:P.O.NO.:

CUSTOMER:

Dated

FILE:

SCHEME REF.:

PHANTOM:
1:15 IN A4ALSTOM T&D India Limited - AUTOMATION SAS

GENERAL ARRANGEMENT DRAWING  (FRONT VIEW)

(F)

4BB2
-

3269020739

400KV BUSBAR PROTECTION

SJ

PSK

SSS

B

08.04.2016

CPG KR86 4BB2

-
400/220/33kV CRP + SAS, CSPTL, JAGDALPUR

5427-4500793242

ALSTOM T&D INDIA LTD

22.06.15

KR864BB2

KR86

CPKR864BB2

DR8604

SS3 SS4

BLKF BLKG

BLKH BLKJ

BLKK

80D
C

2

287R

287Y

287B

287L



DEV REF. MATERIAL NAME MAKE DESCRIPTION

287B B90 GE ''BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS- WITH PRP  B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -2 - B PH

287R B90 GE ''BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS- WITH PRP  B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -2 - R PH

287Y B90 GE ''BUS BAR PROTN RELAY, AUX:125/250 V AC/DC, CT/VT: STANDARD 24CT, DIGITAL I/O: 20 DIGITAL INPUTS

20 OUTPUTS- WITH PRP  B90-UC6-AKH-F8N-H6D-L8N-N6H-S8N-U4L-W7A- BBM -2 - Y PH

287L B90 GE ''BUS BAR PROTN RELAY LOGICAL BOX, AUX:125/250 V AC/DC,  DIGITAL I/O: 96 DIGITAL INPUTS

'WITH PRP   B90-UC6-AKH-F6D-H6D-L6D-N6D-S6D-U6D-W7H- BUS BAR LOGICAL UNIT

80DC2 MVAAM11B1CJ1015A ALSTOM DC SUPPLY SUPERVISION RELAY  

4B SR : FLAG-REV :  220-250V DC : 80-120 mS TDDO  WD:Z1MVAAM11009SHT1

BLKF MPGTESTBLOCK ALSTOM TEST BLOCK BB-2 PROTECTION

STANDARD TEST BLOCK

BLKG MPGTESTBLOCK ALSTOM TEST BLOCK BB-2 PROTECTION

STANDARD TEST BLOCK

BLKH MPGTESTBLOCK ALSTOM TEST BLOCK BB-2 PROTECTION

STANDARD TEST BLOCK

BLKJ MPGTESTBLOCK ALSTOM TEST BLOCK BB-2 PROTECTION

STANDARD TEST BLOCK

BLKK MPGTESTBLOCK ALSTOM TEST BLOCK BB-2 PROTECTION

STANDARD TEST BLOCK

SS3 S08LF90SPPM102 ALSTOM SELECTOR SWITCH  - BBM2 IN/OUT SWITCH-Z1

SELECTOR SWITCH 8 WAY LOCKABLE STAYPUT

SS4 S08LF90SPPM102 ALSTOM SELECTOR SWITCH  - BBM2 IN/OUT SWITCH-Z2

SELECTOR SWITCH 8 WAY LOCKABLE STAYPUT
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DEV REF. MATERIAL NAME MAKE DESCRIPTION

INTERNALLY MOUNTED EQUIPMENTS

CIL GBCPE0000600 IMTECH/COMPAC/S.S CUBICLE ILLUMINATION LAMP 

HS GBCPF0500901 SWITRON HEATER SWITCH 

HT GBCPA0178101 SOFIA/S.P.M 230V,60 WATTS HEATER 

MCB2 ''GBCMB7215100 LEGRAND ''MCB DOUBLE POLE 110/250V DC 16A; 1NO + 1NC 

MCB22 ''GBCMB7212100 LEGRAND ''MCB  DOUBLE POLE  WITH AUX CONTACT: 1 CHANGE OVER ;  110/220V DC  4A  

MCB92 'GBCMB7225100 LEGRAND ''MCB DOUBLE POLE 110/240V AC 16A; 1NO + 1NC 

PS GBCPE0000344 ANCHOR 15/5A SOCKET 3 PIN 240V AC 

TH GBCPE0000612 APT THERMOSTAT 
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M.K.KAYAL & ASS(rcIAIE

fr

EXECUTIVE SUMMARY:-

Purpose of Study

The overall purposes of this study are to investigate the

geotechnical recommendations for design and constfuction

stratigraphy at the site, and to develop

of the foundations of the proposed Sub

Station at Jagdalpur in the state of Chattisgarh.

To accomplish these pu{poses, the study was conducted in the following phases:

t Explored total6 nos borehole up to maximum termination depth of 8.0m below EGL, in

order to evaluate the stratigraphy at the site, and to collect soil samples for laboratory

testing;

ii) Testing selected soil samples in the laboratory to determine their pertinent index and

engineering properties.

Sub-Soil Characteristics : -

Based on tle fi"dtggl q{field and laboratory test results, judicious interpretation of the same with many

established correlation and considered opinion, the sub-soil deposit has been classified in different

stratum. The said sub-soil stratification along with respective relevant soil parameters are described in

borehole log data & test result sheet in this report. The average sub-soil profile, laboratory test rezults,

generalized sublsoil deposit with design soil Parameters and Comments on sub-soil properties have been

described in detail subsequently.

Due to the seasonal variation Ground Water Table (GWT) has been considered to be located at Existing

Ground Level (EGL) for all practical purposes.

Tvpe Of Foundation With Safe Load:- 
i

SHALLOW FOI]NDATION:
,

Considering the total load likely to be imposed on the foundation and soil strata ehcountered at the site

Shallow foundation has been suggested.

The Safe bearing Capacity has been calculated as per IS 6403-1981 and Settlement has been calculated

as Per IS 8009 (Part-I).

,{
)

Soil investigation for propose d 400/220 kv Substation at Jagdalpur in Chattisgarh
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PREFACE

lvUs Alstom T & D India Limited, DLF IT Park, Plot No.S,Rajarhat,Kolkata-156 entrusted us for the

work of Soil Investigation and Preparation of Report for proposed Construction of 4001220 KV

Substation at Jagdalpur in Chattisgarh.

Objective of.the investigation was to determine sub-soil characteristics at site and evaluate soil

parameters for design and construction of foundation.

This report has been prepared after careful study of all field and laboratory test data and it deals with the

Geo-technical properties of sub-soil. Chapter- I to IV of this report covers the field work, laborctory

tests and discussion of foundation recommendation thereon while Annexure contains Borehole Log &

Laboratory test result Sheet, Borehole location plan, Sub-soil stratification and Graphical presentation.

,+-

\
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M.ICKAYAL &

CHAPTER-I

DESCRIPTION OF THE PROJECT Ai{D SITE
:=l

It is understood that the proposed sdperstructure to beconstructed at this exploratory site would be a of-
R.C.C. framed construction of light to ryoderate loading.

The exploratory site is located at Jagdalpur in the state qf Chattisgarh.

The site is traversed more or less regular and even.

DETAILS OF BORE HOLES:-

f

{
',

BoreholeNo Termination
depth

(m)

Bore Hole
Level,EGL

(m)

Static Ground Water
(m)

Remarks

1 6.00 100.0 Not met

Nearest Road Level
100m assumed.

2 6.00 -do- Not met

J 6.00 -ds- Not met

4 8.00 -do- Not met

5 6.00 -do- Not met

6." 6.00 98.50 Not met

Soil investigation for proposed 400/22A kv Substation at Jagdalpur in Chattisgarh. Page- 3
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M.K.KAYAL & ASSOCIA

CHAPTER.II

.T

r

ffinofmethodofboring,fieldt",t,,"ot1""tionofsamplesetc.andtypeofequipment
used are given below:-

Boring was cagied out by auger and rotary mud circulation method'as per IS 1892-1979 to sink nominal

Sx/Nx diameter bore holes to desired depths and operated by a team of experienced technicians. Flush

jointed seamless casings were used to stabilize the bore holes and prevent caving of the soil inside the

bore holes. The casing pipes were advanced by turning in order to minimize the disturbance.

UndisturbedlDisturbed 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 sub-soil

characteristics.

Ground water table was recorded inside the boreholes 24 hours after the boring operation was

completed.

Standard penetration Tests were conducted inside the boreholes generally at 1.5m intervals or wherever

change in strata as per IS 2131:1981. Split spoon sampler 50.8mm OD and 35mm ID with an open

length of 450mm was used. The weight of the dropping hammer was 63.5kg falling freely through a

height of 75cm.

COLLECTION OF SAMPLES :-

Samples were of one tYPe :

Disturbed samples: These were taken by methods, which modiff or destroy the natural

structure ofthe materials. TheSe samples weie collected frequently from auger, split spoon

sampler of standard penetrometer / cutting shoe of undisturbed sampling assembly to

' maintain as continuous records of strata encountered. All the samples were labeled and

placed in airtight polythene bags and shilled to the laboratory for identification and testing

purposes.

During field investigation it was observed that the sub soil strata at this site mostly non

. 
cohesive and very hard hence undisturbed sampling not possible.

*
I

'!
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STANDARD PENETRATION TESTS :-

Standard penetration tests were conducted in each bore hole at suitable intervals of depth particularly c
every change in stratum. The tests were done with the standard split spoon sampler conforming to IS

9640 and as per IS 2131. The'N' values were obtained by counting the number of blows required to

drive the spoon from 15 cm. to 45 cm. With the help of 63.5 kg. hammer having afree fall of 75 cm.

While establishing the various parameters from N-vaiues, dillatency corections and correction for over

burden pressures have been considered wherever required as per tiie provision of relevant IS Code IS

2131-1981-

1) Conection due to overburden pressure Nt : Nob, x correction factor as obtained
from the graph/figure I ofIS 2131-1981.

2) Dillatency Correction Nn : 15 + 0.5 (Nr -15)

LABOBAEEY rE$f.,j;

The prograrnrne ofthe laboratory testine was consisted of the followings :-

r) Determination ofNatural Moisture content (N.M.C.) ofioil sample

' ii) Bulk density of soil samPle

iir) Mechanical Analysis (Hydrometer & Sieve Analysis) of soil sample

iv) . Determination of Atterberg Limits (Lrquid Limit & Plastic Limit) of soil sample

v) Specific Gravity Test of soil sample

vi) Triaxial / Direct Shear Test on remolded soil sample

vii) UCC test on remolded sample

viii) Consolidation test on remolded sample 4

ix) Differential &ee swell Index (DFS)-

The entireJest conducted as per available books & relevant IS code and practice.

BRIEF DESCRIPTION OF SOME LABORATORY TESTS:-

D NATURAL MOISTURE CONTENT

It is the ratio of the weight ofwater to the dry weight of soil determined by oven drying.

)
'l
i

aDsq)
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.)

The bulk density y is defined as the total weight w of a soil mass pef unit of its total

volume V.

MECHANICAL ANALYSIS

. Sieve Analysis

The complete sieve analysis can be divided into two parts, i.e, the coarse analysis and

fine analysis. An oven dried samples of soil is separated into two fractions by sieving it

through a 4.75 mm IS sieve. The portion retained of it (+4.75rnm size) is termed as the

, gravel fraction and is kept for the coarse analysis, while the portion passing through it (i

4.75mmsize) is subjected to fine sieve analysis'

f' b) I{YDROMETER A}IALYSN

In the wet method of mechanical analysis or sedimentation

- -analysisr-the soil fr.action, f-rner than 75 micron size is kept

in suspension in a liquid (usually water) medium' The

analysis is based on stoke's law, according to which the

.yelocity at which grains settle out of suspension, all other

factor being equal, is depended upon the shape, weight and

size of the particles/grains'

Tlre procedure depends of stoke's eqdation for the terminal

velocity of falling sphere.'l'he ettbctive diameter, D, can be

computed from the equation.

I
1

4

o:{tap/1ys - Yw) x^lzrlt"'

, Where Fr : Viscosity ofwater at the test temperature

Tw : Unit wt. ofwater at test temperature

ys : Unit wt. of soil solids.

Zr : Distance from the surface of suspension to the centre of volume of
the hydrometer' t : Total elaPscd timc.

S"tt i""*tGation for proposed 4001220 kv Substation at Jagdalpur in Chattisgarh. Page- 6
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ATTERBERG LIMITS

These are arliitrary moisture contents to determine the instant at which the soil is on the

verge of being viscous liquid (Liquid limit) or non-plastic lPlastic limit. Liquid limits

determined with the help of a liquid liinit apparatus. Plastic limit is the water content at

which the soil begins to crumble when rolled out into a thin thread of 3mm.

\

lt
'

Diagram illustrating Liquid limit test

This test is of considerable interest to foundation engineers because the liquid limit and

plastic limit of soils are correlated to their engineering properties. It has been observed

plastic limit of cohesive soil. This may be very useful information required while

compacting such soil. Cohesive Soil Classificatiori has been done on the basis of

,,. atterbeig Limits.

SPECIFIC GRAVITY

It is the ratio of unit weiehi of soil solids fo that of water.

Divided soil
cake before test

TRI-AXIAL S}MAR TEST

Divided soil
cake after test

Tri-axial test is conducted on mixed tSpe of soils (C-O

soil) like sandy clayey silt/sifty clay and other

cohesive soil. The sample, in this test, are subjected to

different lateral stress, (e.g. 0.50,1.0,1.50 kg/sq cm

etc.) i.e, celUconfining pressure as well as vertical

.a

:ol
4

5
A:

v)+I

vr.)

1c
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stress and tested up to a maximum axial strain of 20%o under a quick condition at a ratio

of 1.25 mm/min. The lateral stress on the sample is kept constant when the test

continuous.

vii) CONSOLIDATIONTEST

This test is necessary to estimate the settlement characteristics of cohesive soils. In the

consolidometer ring of 6.25 cm dia and 2 cm high. A

sample is taken with.porous stones on top and bottom.

After saturation a compressive load is applied and

maintained for 24 hours.'The compression of the sample

is measured at regular intervals by a dial gauge- From the

results obtained, e-log P curve drawn to estimate the

compression index (Cc) from the straight portion of the curve'

virD -DIRECT-SIffi ,4R'TE ST

T=lhra

'Fie. (4 : Diog@of &idih*m.g@t

The result of all the laboratory tests have been reflected in a borehole log and test result data

sheet enclosed at the annex. Graphical and pictorial presentations of test observations wherever

relevant were also reflected and enclosed at the 4nnex for their better appreciation

r

Under such test soil sample under an applied normal

load is stressed to failure by moving one section ofthe

soil container (Shear Box) relative to the other.

)

I
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CHAPTER-III

SUB-SOIL CONDITION

Soil investigation was carried out at the site for the proposed construction of 4A0D20 KV Sub Station

during the year 2014by conduction of 6 nos. SxA{x dianieter of maximum 8.0m deep vertical boreholes.

The soil pro'perties were determined fiom in -situ standard penetration tests within boreholes and from

laboratory tests on disturbed/ undisturbed soil samples collected from.boreholes.

The engineering properties of the individual strata summarued below briefly:

Lover Details

\s

E
.:
q)

(j

.€'.F

ks
>l-ES

U

'ssrstES
tP
s^ss*

*

s
Iq

Description

Average thickness of
strata (m)

From To

I

Top surface followed by
medium to dense reddish brown
mmrumf errugenous particles

observed intermittently.

0.0 2.75
24to
more

than 100

Non
Cohesive

A42to34
degree.

tr

Very Stiffto too har4 deep red
with grey lamination,c

ementitious silty clay with
kankar.iRed clay. Femrgenous

'- particles observed
intermittentlv.

2.75
Terminafing

Depth

29 to
more

than 100
Cohesive

C-8.0 to 20.0
ttr*

From above description it is observed that up to about 2.75m depth from existing borehole level

consisting Moorum soil. The strata exist in dense to very dense consistency indication moderate to high

degree of shear strength parameters. Then cohesive clayey deposit i.e. typical red soil encountered. The

stratum exisfs in very stiffto hard consistency indicating high degree of shear strengthparameters and

low range of compressibility values. It is betieved that the ,irutu'*. tropical residual deposit with low to

moderate swe lling propert ies.
,

From the above description it is felt that overall impression of the strata at the siti is very good with

respect to shear and settlement parameters.

't

$
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CHAPTER-IV

RECOMMENDATION

An extensive programme of soil investigation work wasundertaken for the Construction of proposed

Sub Station at Jagdalpur to asses the load carryqg capacity and other characteristics of the sub-soil

deposit at the said exploratory site and subsequently to recommend various parameters having due

relevance and importance of the designing of a suitable foundation system for supporting the proposed

structure.

Based on the field and laboratory test dat4 their careful analysis and judicious interpretation of the',
same we recommend the following:-

RECOMMENDATION :-

SHALLOW FOUNDATION

It is understood that low to moderately loaded superstructure would be constructed at this
exploratory site. The characteristics of sub-soil deposit at shallow depth as revealed from the

detail soil investigation work are dense to very dense moorum deposit.Then very hard strata
encottntered The strata exist in over eonsolidated state hence no long term settlement would be

antieipated during the service span ofthe proposed superstructure.

Thercfore in vicw of load intensity and settlement charactcristics ofthc strata at shallow dcpth it
is prudent to suggest shallow foundation at this exploratory site and hence recommended.

Accordingly, to estimate the bearing capacify and settlement following methods has been
adopted:-

'i' Bearing Capacity From Shear Failuib Criteria in ,,,i1 slrata ( Reli TS 6403-19g1) :

, Qurt:Q(Ng-1)Sqdqiq+ 0.5 B y\ s, d, i, W'

Factor ofSafety has been considered 2.50

* Settlement for shallow foundation has bccn culuulut!,d us pur Figuru -9 uf IS g009_purt _I

Soil investigation for proposed 400/220 ku Substation at Jagdalp.ri l" Ch"tttt'g".lt Page- l0
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/a

!t

E
t'

Bearing Capacities for shallow are presented below:

rt'

Note: Permissible settlement 50mm considered.

\
,

,tii:;i,i"j-' 
f .n l+':1,.:,l,nt*

:. 
,,,; i;t:;;:,'-;, ",:, ;:i 

;;t,.
:E':{;i,'g;!*tW:*;

Square
Foundation

1.00

1.50x1.50 t3.40

2.00x2.00 t4.90,

3.00x3.00 18.00

1.50

1.50x1.50 18.30

2.00x2.00 19.50

3.00x3.00 22.30

2.00

1.50x1.50 23.60

2.00x2.00 24.50

3.00x3.00 26.90

2.50

1.50x1.50 29.30

2.00r.00 .29.60

3.00x3.00 31.70

Rectangular
Foundation

1.00
3.00x2.00 13.60

4.00x3.00 15.80

r.50
3.00x2.00 18.40

4.00x3.00 20.00

2.00
3.00x2.00 23.80

4.00x3.00 24.60

2.50
3.00x2.00 29.90

4.00x3.00 29.70

$
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=:> LIMIT"IATION

while interpreting and subsequently ascertaining the test results, observation and safe allowable
bearing capacity or load carrying capacrty obtained thereo{ due consideration should be attributed
towards capriciousness of the soil propefties, restricted no. of boreholes and their ,"";*, ;;;;;;
limitations and constraints usually associated 

. with such sub-soil exploration work and many
simpli$'ing assumptions made during subsequent analysis. rf during execution of foundation, local
sub-soil variations with respect to the condition revealed at'the present boring location were
noticed, then the load capacity values must be modified accordingly and the recommendations tobe.reviewed in the right perspective. i

we appreciate the opportunity to perform this investigation for you and have pleasure in submitting this.report' Please contact us when we can be of further service to vou.

For M.K.KAYAL & ASSOCIATES

.U;Z\-
s'OlY

Soil investigation for froposed 400/2
Page- 12
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CALCULATION oF BEAIRING CAPACITY AND SETTLEMENT fREf IS 640}1981 & IS 8OO9-T)

Design data of sub soil:-
C:0, A: 32.0o,y,,s:(1.9 I -1)-0.91 t4n]

Singe the Density Index of moorum 47Yo and void ratio 0.61, condition is medium hence The

Ultimate net bearing Capacrty is calculated as per IS 6403:1981,C1.5.2.2.l,Sl.No.iii as under

General Shear Failure Condition:-

Net Ultimate Bearing capacity : [q ( No - 1) sn do in + 0.5 B yNt sr dt it W']
Where C:0
q:1.0x(1 .9 1 - lYD -9 1 tlm"

For (D: 32.00, Nq :24.36, N1:32.65

Sq:1.20,dq:1. 12,iq:1.0,

Sy:0.80,d^5 1 .I2,ty:1.0, l 
Bearing capacity factors

W':0.50

NowNet Ultimate Bearing CaPacitY:

[0.91xQ4.36-1)xi.20x1.12x1+0.50x1.50x1.91x32.65x0.80x1.12x1x0.50):49.52 
ttr*

Local Shear Failure Condition:-

@' : ta$'tlzB tan op23o,Nq':8.96,N1':8'68,9q':dY': I . 1 0 I
Now,Net Ulti-ut" Bearing Capacity =15.04 t/m2

On interpolation, net ultimate bearing capacity
:15.04+i(49 .52-t5.04)l(i1-20)\x(4i-20) :33.66 t/m2 (Where Dersrty Index:47Vo)

Hencg Allowable bearing capacity : 33.66 / 2-50 : ,'13.46 t/m2 605 :2'50)

Average corrected'Tr{" value withinthe influence zone of footngl3

Senlement read from the Fig.9 of'fS gOOg lfart 
"-q-t 

976 :11.0mm for width of footing

1.50m.under net pressure intensity of 10t/#
t

Then. settlement corrected for water table :11/0.85:12.94mm

Therefore, settlement for shear failure consideration:l3.46x12-94/10:17.42mm

Corrected net settlement for depth :I7.42x0.72=I2.54 mm i.e. within permissible limit as per IS

1904.

Hence suggested Net safe Bearing capacity 13.46 = 13.40 tlnl (say) is OK.

forSoil investigation proposed 4001220 kv Substation at Jagdalpur in Chattisgarh. Page- 13
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ICKaval & Associates

Project : Sub soil investigation work for proposed 40 01220 l(tt Substation at Jagdalpur in Chattisgartr-

e log p curve

BHNo :4

Depth :3.00m

Compression Index (Cc) =0.08

Initial void ratio (e0) {.43

0.48

0.46

0.44

0.42:. --
o

'fi o.+o

'6
> 0.38

0.36

0.34

n?,

0.30

0.01 0.10 't.00 '10.00 100.00

Applied pressure(kg/cm?)
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eO

I T

1

tI\

\

4.0-8.0 0

0.25-0.50 0.028

0.50-1.0 0.028

1.0-2.0 0.014

2.04.0 0.009
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.K.Kayal & Associates
Harbour Road,Paroonus

Project : Sub soil investigation work for proposed 4OO/220kv Substafion at Jagdalpur in Chattisgartr-

l

. elogpcurre

BHNo :6

Depth :3.0Om

Compression Index (Cc) ={.06
Initial void ratio (e0) ={.54
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M.K.Kayal & Associates
Diamond Harbow Road"24

Projecfsub soil investigation work for proposed 4oal22o kv substation at Jagdalpur in chattisgarh.

MOHR.COULOMB FAILURF ENVELOPE

BOREHOLE NO:1 DEP_TH (m): 1.0

NORMALSTRESS kstu#

BOREHOLE NO:2 DEPTH (m):3.S0

6sq)

@
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M.K.Kayal & Associates
amond Harbour Road,24Pgs.

project:Sub soil investigation work for proposed 4O0l22O kv Substation at Jagdalpur in Chattisgarh-

MOH R-COULOMB FAI LURE'ENVEK)PE

BOREHOLE NO:3 DEPTH (m): 1.0

BOREHOLE NO: 5 DEPTH (m):1.0
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