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CHEMICAL ANALYSIS OF SOIL & WATER

Name of fest: Chemical Analysis Of Water Sample

Source: Ground water

Name of Test: Chemical Analysis Of Soil Sample

Depth of sample: 1.0m from existing ground level

SL NO DETAILS OF TESTS RESULT OBTAINED

I Chlorides (as Cl ) 236 mgllit

) Sulphates (as SOa) l84mg/lit

.) I'II 6.3

SL NO. DETAILS OF TESTS
RESULT OBTAINED

(% by weight)

Sulphate content
0.17

2
Chloride content

0. t4

-)

Carbonate
Practically Nil

4
Organic matter

Practically Nil
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Location BH- l 7

LABORATORY C.B.R. TEST DATA SHEET (As per lS : 2720 part XVI)
I

Test condition: Soaked

Nanrre of Sample: Cornpacted in 3 layers with 55 blows of 2.6 kg rammer

having 3l cm drop at OMC and 1007o Proctor Density (approx)

Size ofMoLrld = l5cm dia x 12.73 cm height Sample Taken:6 kg

Pcnetration Data Proving Ring Llsed: l000kg

Pcnctratio
n (mm)

'r'ESl l.o.{D (kg)
Conected
load (kg)

Standard

Load (kg)
standard

load (%)

(. B.RProving ring
Rcarling

Lt-rad

0 0 0

5. -5

0.5 t5
1.0 26 29.9

1.5 i9 44.9

2.0 5L) 5 7.5

2.5 59 6'1 .9 '75 1370 5.5

3.0 6l 72.5

1.5 10 80.5

4.0 75 86.3

4.i 8r 93.1

5.0 86 9IJ.5 100 2055 4.9

1.5 9r I 0.1.7

10.0 9(r I l0 ti
I 2.5 9ll t12.2

C8R TEST RESULT CURVE
120
110

100

90

E80

860

;40
o""r20

10

0

+ l

1 L_.1 +rl
01234 5 6 7 a I 10 11 12 13 14

PENETRATIoN l mm

rTl II
I
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BH NO. Depth(m) o

2.00 J-)

I r.00 )/.

14.0 36

DIRECT STIEAR 
-tEST RI'SULT

BH 17
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CONSOLIDATED UNDRAINED TEST RESULT

BH NO. o

1-7

I 00 1

3.50 0.5 t 8

5.00 0.67 tt

CDepth(m)

0.2'7

207 of 304



REPORT ON

GEOTICHNICAL IhTVESTIGATION WORK
FOR

BOUNDARY WALL & SITE DEVELOPMENT
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COMPRESSOR STATION FOR NORTH -EAST NATURAL GAS
GRID PROJECT.
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E. REPORT A Rf,PORT ON GEOTECHNICAL INVESTIGATION \I'ORK FOR BOUNDARY WALL &
SITE DEVELOPMENT TOR COMPRESSOR STATION FOR NORTH .EAST NATURAL GAS
GRID PROJECT.

{ . The work of soil Investigation was awarded to RELIANT FOLNDATIONS PyT. LTD.
Sun-Polo Colony, Byelane - Dipar Boro Path,Near Ayursundra Superspecialty Hospital , Ahomgaon,
Garchuk Guwahati-78 1035.

2. Soil inv$tigation work by making boreholes :

2.lThe field and laboratory investigations carried out by us to access the nature of sub-strata and to evaluate

the soil parameters required for design of foundations proposed to be constructed for proposed construction.

2.2Client's help is gratefirlly acknowledged in providing tr,ore hole locations, close supervision and checking

during boring, sampling, various testing operations and cooperation and guidance during finalization of

report.

23 This report is based upon the results of field, laboratory tests conducted on selected soil samples

collected from borehole locations.

3. SCOPE OFWORK:-

The scope of work provided to us for this project was limited to the following:-

3.1 Mobilizing necessary plant, equipments and personnel to the project site, setting up the equipment,

carrying out the field investigations on land and demobilization on completion of work.

3.2 Making 150 mm nominal diameter bore holes at the site in all types of soil using suitable approved

method of boring to be given at site by the Engineer-in-Charge. Refusal shall mean when SPT field 'N'

value reaches 100 for 30 cm or less penetration ofSPT sampler.

3.2.1 Conducting standard penetration tests in the bore holes at 1.50 m interval in depth as per specifications

/ instructions of Engineer-in-Charge.

3.2.2 Collecting undisturbed soil samples from bore holes at 3.0m interval or every change of strata,

whichever is earlier as per specifications.

3.2.3 Collecting disturbed soil samples from bore hole at regular interval and at every identifiable change of

sfrata to supplement the boring records.

3.2.4 Recording the depth of ground water table in all the bore hole if observed up to the depth of
exploration during boring work as per specifications & withdrawing the casing pipe.

3.3 Conducting the following laboratory tests on selected disturbed / undisturbed soil samples collected from
bore hole / test locations :-
(a) Bulk density and Moisture content
(b) Sieve analysis
(c) Hydrometer analysis
(d) Liquid limit & Plastic limits
(e) Speeifre gravity
(f) Shear test on undisturbed and remoulded saturated disturbed soil samples
(g) Determination of void ratio.

1.1
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E. REPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORK FOR BOI.]NDARY WALL &
SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORTH -EAST NATURAL GAS
GRID PROJECT.

3.4 Preparation and submission of report in three copies.

4.0 FIELDINVESTIGATIONS:
4.lNecessary plant, equipment and personnel for conducting the requisite field work were mobilized to the

site.

4.2 Borc hole was bored at this site using Auger and wash boring method as per IS: 1892-1979. Casing or

Bentonite has been used as required to retain the bore hole. Depth ofBore holes were 30.0M each.

4.3.1 Standard penetration tests were conducted in the above bore hole at every 1.50 m interval & at

change of strata as per specifications / instructions of Engineer-in-Charge. The bore was cleaned up to the

desired depths. Standard split spoon sampler attached to lower end of 'A' drill rods was driven in the bore

holes by means of standard hammer of 63.5 Kg. falling freely from a heiglrt of 75 cm. The sampler was

driven 45 cm as per specifications & the numbers of blows required for each 15 cm penetration were

recorded. The numbers of blows for the first l5 cm penetration were not taken into account. This was

considered as seating drive. The numbers of blows for next 30 cm penetration were designated as SPT'N'

value. Wherever the total penetration was less than 45 cm, the number of blows & the depth penetrated is

incorporated in respective bore logs. Disturbed soil samples obtained from standard split spoon sampler for

all the above standard p€netration tests were collected in polyhene bags of suitable size. These samples

wete proireily sealed, labeled, recjorded and catefully rarisfrorted to the laboratory for testing.

4.3.2 Undisturbed soil samples were collected from the bore hole at every 3.00 m interval in depth & at

change of strata as per sampling specifications. These sampling tubes after retrieval from the bore hole was

properly waxed and sealed at both ends. These were carefully labeled and transported to the laboratory for

testing. Undistubed soil samples wherever slipped during lifting, were duly marked in the field bore logs as

well as in the soil profile.

4.3.3 Disturbed soil samples were also collected from the bore hole at suitable depths/intewals to

supplement the boring records. These samples were collected in polythene bags of suitable size. These

samples were properly sealed, labeled, recorded & carefully transported to the laboratory for testing.

4.3.4 The depth of ground water table was checked / measured in all bore holes.

4.3.5 Summary of bore holes:-

SL No Borehoh number Dcpth of borcholc
(M)

Depth of water table
(M)

I Bil l8 30 50 0.14 (Above)

L.2
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REPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORK FOR BOT]NDARY WALL &
SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORTE -EAST NATTIRAL GAS
GRTD PROJECT.

5.0 LABoRAToRY INvf, STIGATIoNS:
5.1 The following laboratory tests were conducted on selected soil samples recovered

from bore hole / test locafions: -

(a) Bulk density and Moisture content

(b) Sieve analysis

(c) Hydrometer analysis

(d) Liquid limit & Plastic limits

(e) Specific gravity

(0 Shear test on remolded and saturated disturbed soil samples

(g) Determination of void ratio..

All the above laboratory tests were carried out as per relevant Indian Standards. All the soil samples were

identified and classified as per IS: 1498-1970.

6.0 FINDING OF GEoTf,CHMCAL II\vESTIGATIoN:
The study of bore logs/results of laboratory and other field tests are tabulated tkough different tables as

annexure

7.0 CALCI.ILATI0N oF BEARING CAPACITY

A. Calculation of Net Safe Bea Canacity based on shear Criteria

IS: 6403-1981 recornmsnds the following equation to calculate the net Safe Bearing Capacity 'q"'based on

Hansen's Bearing Capacity analysis:

q"=l/I {CNc S" 4 t + q (Nc l) Sqdq iq + 0.5 y B \ \ (i,x R * }
Where, C = Cohesion of soil.

7 = Saturated Density of soil

B = Widtfi of footing : 2.0 m (assumed)

R , = Water table correction factor depending upon position ofwater table

with rEspect to lsunding level

a = Effective surcharge at footing level = 1, D (D = depth offooting)

N", Nq , N, = Bearing cqacity factor

S", So ,S, = Shape factor

d- d", d, : depth factor

L, i. , r, = inclitrEtion frtors
F = Factor ofsafety:2.5

1.3
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tr REPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORK FOR EOTJNDARY WALL &
SITE DI,YELOPMf,,NT FOR COMPRESSOR STATION FOR NORTE.EAST NATURAL GAS
GRID PROJECT.

B) Cdculetion ofsefe bc{rinq orcsEure bsscd on tolereblc sctdcment

The safe bearing pressure is to be formd out &om the elastic setdement consideration and is found from the

following equation given I.S. 8009 (part-l) 1976

Sr = S".a = (H,/ l+e") C" lo916 Oo + Ap)/ po

Sr: Final settlement in mm

Sood : Settlernent computed from one dimensional test

H. = Thickness of soil layer in m

e" = Initial void ratio at mid height ofoflayer

Co : Compression Index

Po : kritial effective pressure at mid height of layer

Ap = pressre increment

For the computation of settlement offoundation founded at cerain deptt, a conection should be applied to the

calculated Sr in the form ofa depth factor to be read from

Fig: 12 of l.S. 8009 (part-l) 19i6.

Corrected settlerne,nt Srd : St x depth factor

D€pth factor is dep€Ddent on the following

i. D- Depth of footing ii. L: trnglh of footing iii. B: Widtt of footing

For grenular soil settlement is calculated from the method Based on Dynamic PetutrationTesr as per IS 8009-

Part-L, 1976, reafirmed 1998

Seulement ofa footing ofwidth I under unit intensity ofpressure resting on dry cohesion less deposit with tnown

standard pcnctrrtion resistance value N, (determined according to IS: 2l3l- 1963Q, may be read from Fig. 9 (/S

8009-Parl-I) . The settlement rmdcr any other pressure may be computcd fy assuming that thc settlennent is

proportional to the intensity ofpressure.

1.4
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REPORT A RI.PORT ON GEOTECHNICAL IN}'ESTIGATION WORK FOR BOUNDARY WALL &
SITE DEYELOPMENT FOR COMPRESSOR STATION FOR NORTH -EAST NATURAL GAS
GRID PROJECT.

8.0Pile load capacity (compression)

Ultimate bearing capacity in compression, Qg from IS : 29 I I (Part-V S ec 2 )-2010
au : QP+Q": End bearing resistance + Frictional resistance of pile in sand and clay.

Qu :[Ap {(cNc}] or ApI l/2DyN1 +PpNq)] +XKPu tan6Asi+ crCaAs+ApNcCp
Qp:[ApNcCp] or Ap[/2D1N1 +PoNq)]
Q" : Q'"+ Q""

Q*: X, K PD tari 6 Asi

Q,": o Ca As
Qp": End bearing resistance in clay : Ap Nc Cp

Qsafe=QgffOS:Qu/25
Where
Ap : Cross sectional area of pile toer in cnl .

Nt, Nq = bearing capacity factors depending upon the angle of intemal friction
Adhesion factor (refer Fig 2, Annex-B, IS: 291l(Part-y Sec 2 )-2010)K : earth pressure coefficient Value lies between 1-1.5 ) Note 3 , Cl B-l , Annex-B ,

IS: 291l@art-V Sec 2)-2010)

6 : Angle of wall frietion may be taken equal to the friction arigle of the soil aiourid
the pile stem.

As : Circumferential area of pile stem : flx I x d
I : Length of embedment.

d : Diameter of the pile.

Pile load capacity (uplift)

Ultimate uplift capacity Q ur : Skin friction + Self weight of pile

: Q" + Q""r*t

8. RECO}TMENDATION OF FOUNDATION:

After obtaining the laboratory test results of the samples collected from the field and analyzitrg the

subsoil parameters in a very carefirl manner, tlle net safe bearing capacities of isolated footing foundation at different

depths ae calculated and shown below.

TAbIEI!- SAFE BEARING CAPACITIE S OF FOOTING FOUNDATIONS:-

Location Depth of footing from
EGL(M)

Footing size
(M')

Net Safe Bearing Capacities
(Metric Ton /Sqm-)

BH I8

2.00 2.0x2.0 8.99

2.50 2.0 t2.0 9.56

3.00 2.0x2.0 10.l3

1.5
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E. REPORT A REPORT ON GEOTECHNICAL INVESTIGATION WORI( FOR BOI,JNDARY WALL &
SITE DEVELOPMENT FOR COMPRESSOR STATION FOR NORTH -EAST NATTIRAL GAS
GRTD PROJECT.

RCC Pile Foundation: -

The load carrying capacities of bored cast in situ uniform diameter piles of 10.0M to 30.0M length with pile
dimst€rs 50cm, @cm and 75cm. respectively ae calculated and shown in Table2.

Tablc2: Sefe l,oad carrying capscity of bored cast in situ Unifofm diametef 6"
Pile Stem
Dia. (cm)

Length ofPile
from E.G.L. (m)

Pile Cutoff
Length (m)

Recommended Safe Load
Carrying Capacity (tone)

Safe load on
pile in lateral
(Metric ton)

Compression Uplift
50

r0 00

I 20.t4 1 1.69

60 I 25 86 904

75 I 35.51 19.30 14.t2

50

12.00

I 23.41 14.61 6.28

60 I 29.79 t8.24 9.04

75 I 40.41 24.13 14.12

50

14.00

I 26.68 t7 .54 6.28

60 l 33.71 21.89 9.04

75 I 45.32 28 96 14.12

50

16.00

I 29.94 20.46 6.28

60 I 37.63 25.54 9.04

75 I 50.22 14.12

50

18 00

I 33.21 23.38 6.28

60 I 41.55 29.19

I 55.t2 38.6 t 14.12

50

20.00

I 36.48 26.31 6.28

60 I 45.47 32.84 9.04

75 I 60 02 43.43 14.r2

50

22.00

I 39.7s 6.28

60 I 49.39 36.49 9.04

75 I 48.26 t4.t2

6.28

14.60

33.78

9.04

75

29.23

64.92

1.6
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tr RI,PORT A REPORT ON GEOTECHNICAL INYESTIGATION WORK FOR BOUNDARY WALL &
SME DEVELOPMENT FOR COMPRESSOR STATION FOR NORTH.EAST NATURAL GAS
GRID PROJECT.

Pile Stem
Dia. (cm)

Length of Pile
from E.G.L. (m)

Pile Cutoff
Length (m)

Recommended Sal'e Load
Carrying Capacity (tone)

Compression Uplift
50

24.00

I 43.02 32.15 6.28

60 I 53.3 t 40.t4 9.04

75 I 69.82 53.09 14.12

50

26.00

I 46.28 35.08 6.28

60 I 57 .24 43.79 9.04

75 I 57.9t 14.12

50

28.00

I 49.5 5 38.00 6.78

60 I 61.16 47.43 9.04

75 I 79.63 62.74 't4.t2

50

30.00

I 52.82 40.92 6.28

60 I 65.08 51.08 9.04

75 I 84.53 67.56 14.t2

Safe load on
pile in
lateral

(Metnc ton)

10.0 CONCLUSION: Safe bearing capacities of soil as well as pile load capacities are shown in above
Tables.

1.7

74.73
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ANNEX -l : Caculation of Net safe bearing capacity ( Shear Criteria)

Depth of foundn , Df = 3.0 m

width(B)M= 2 Length L = 2

Angle ofshearing resistance for local failure - O,u: tan t2l3 tanb

Bearing capacity factor

Shape, Depth and inclination factor

Shape factor Depth factor
lnclination

factor
Water table corection

factor

1.3 dc= 1.33 tc= 1

0.5Sq 1.2 dq= I lq= 1

sv= 0.8 dv= 1 1

Ultimate bearing capacity (qd) (Local shear Condition)

qa={2l3cNcscdcic } + {y D(Nq-1)sqdqiq } + i0.5yBNy sydyiyw'}

qd= i0.67x 3.5

+{ 1.85 x

+{ 0.5x 1.85

x

1

XX

Xx

3

x

6.49

x(
2

1 .57

1.3

-1)x
0.45

0.333

1 .33

x

0.8

1)

x

1

3

x

1.2

x x 1 x 0.5 )

qd= 26.26.+

Net Safe bearing capacity, Qns

F= factor of safety = 3.0

Q"'= 10. l-3 Metric tonne/sqm

9n" = 99.26 KN/sqm

qd /F = 30.39 Metric tonne/sqm /

30.39 Metric tonne/sqm3.7962 +

Soil parameter

Cohesion, C= 0.35 kg/scm=

Saturated density , y (Metric ton/m3) =
3.5 Usqm Submerged density , y (Metric ton/m3) =

1.85

1.85

Anglc of intcmal

lriction.Otrt"gt= 8 , shear condition Local

g 8 NC Nq Nv

@m 5 6.49 1 .57 0.45

Sc=

1)
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