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REPORT ON SUB SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-72+070.

1. INTRODUCTION:

1.1 This report presented herein deals with the 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 bridge.

1.2 Client's help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring, sampling, various ftesting operations and cooperation and guidance during
finalization of report.

1.3 The woark of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD..

H-7, BYE LANE NO.I (ANORTH). PANJABAR] ROAD, SIXMILE, GUWAHATI-22 for the project
construction ol bridge .

1.4 This report is based upon the results of field | laboratory tests conducted on selected soil/rock samples
collected from three bore hole up to the depth of 14,95 M each and interpretation of results were done as per
IRC 78-2000 and pertinent 1S code ol practices.

2. GEOLOGICAL BACKGROUND ;

GEOLOGICAL BACKGROUND : Arunachal Pradesh. the *Land of the rising sun” is located towards the
northeastern tip of India. It presents a breathtaking beautitul landscape with towering snowclad peaks, steep
precipitous gorges, lush green valleys and innumerable streams. The state is bound by neighboring

countries like China (Tibet). Bhutan and Myanmar towards North., West and East respectively. Arunachal
Pradesh lies between 26°28" and 29730 N and 91°30° and 97°25" E. It occupies an area of 83,578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable [orests, unpredictable
climatic conditions and poor road communications. Thus. it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history.

LANDSLIDES AND SIESMOTECTONICS: The region is prone to ecarthquake. Since the middle of the
nineteenth ¢entury, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people

of diverse ethnic groups and cultural affinities lured by the pioneering spirit of man in guest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and
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documentation of the geological information was made mostly by the British military expeditions during the

early part of the |

nineteenth century prior to establishment of the GSI in 1851, This excludes the meticulous records of the |
earthquakes which are available since the middle of the last century. '

3. SCOPE OF WORK:

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

3.1 Mobilizing necessary plant, equipments and personnel o the project site, setting up the equipment,
carrying out the field investigations on land and demobilization on completion of work. |
3.2 Making 130 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. Retusal shall mean when SPT field "N’
value reaches 50 for 30 ¢cm or less penctration of SPT 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 strata 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

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limits

(e) Specific gravity
(1) Shear test on undisturbed and remoulded saturated disturbed soil samples

{(¢) Determination of void ratio.
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3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Nevessary plant, equipment and personnel for conducting the requisite field work were mobilized to the
site.

4.2 one number borehole was first marked on the ground surface as per the layout given to us by the
Engineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per 1S: 1892-1979,

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 1o 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 height of 75 ¢m. 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 15 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 s
incorporated in respective bore logs. Disturbed soil samples obtained from standard split spoon sampler {or
all the above standard penelration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled, recorded and carefully transported 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 & al
change of strata as per sampling specifications. These sampling tubes after retrieval from the bore hole was
properly waxed und sealed at both ends. These were carefully labeled and transported to the laboralory for
testing. Undisturbed 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/intervals 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.
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4.3.5 Summary of bore holes:

Tablel
~ RL of bore hole Depth of Bore Water level during the time of
top hole( M) field work( M)
952.500 13.0 Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered
from bore hole / test locations: -

(a) Bulk density and Moisture content

(b) Sieve analysis

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limis

(e) Specific gravity

(1) Shear test on remolded and saturated disturbed soil samples

() 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 1S: 1498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexure.

7.0 Analysis of liquefaction potential

It is analysed through Seed and Idriss ( 1982) approach

Liguefaction is generally occurs in fine 1o medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( C1 13.5.1, Theory and practice
of Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Litd Publisher) . As the area is mostly

bouldery/ Shale probability of liquefaction is almost nil.
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8.0 CALCULATION OF BEARING CAPACITY
{A) _Calculation of Net Safe Bearing Capacity based on shear Criteria

IS: 6403-198 1 recommends the following equation to calculate the net Safe Bearing Capacity = g
hased on Hansen's Bearing Capacity analysis:
q:=I/F {CNe Sede e +q (Ny= 1) Sy iy + 0.5y BN, S, d, i x R |

Where, C = Cohesion of soil.

0 = Suturated Density ol soil

B = Width of footing = 2.0 m (assumed)

R = Water table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =y D (D = depth of footing)

Ne Ng . N, = Bearing capacity factor

Sc. 8 .5, = Shape factor

de.dyod; = depth factor

ey by o Ty = inclination factors

F = Factor of safety =3.0

B} Calculation of safe bearing pressure based on tolerable settlement.
The safe bearing pressure is to be found out from the elastic settlement consideration and is lound from
the Tollowing cyuation given LS. 8009 (part-1) 1976
Sr= Suad = (HY ey Cologi(po + Ap) po

Si = Final settlement in mm
Sewt = Settlement computed from one dimensional test
H, = Thickness of soil layer in m
¢, = Initial void ratio at mid height of of layer
C. = Compression Index
pe = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied to
the calculated Sy in the form of a depth factor (o be read from Fig: 12 of 1.S. 8009 (part-1) 1976,
Corrected settlement Sy = Sy x depth factor
Depth factor is dependent on the following

i. D= Depth of footing . L= Length of footing  iii B= Width of looting
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Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sqm)

3.0 894.123 63.21

4.0 893.123 78.62
5.0 892,123 L4.06
6.0 891.123 109.54
7.0 890,123 125.05
8.0 879.123 140,59
9.4 878.123 156.16
10.0 §77.123 17177

9.0 CONCLUSION AND RECOMMENDATION

Sub soil at this site is of weathered rocky type upto a depth of 9.0m after that it is hard rock . Safe bearing
capacily for open foundation is shown in above table.




BORE LOG CUM LABORATORY TEST RESULT
Name of Project: Construction of RCC Bridge at KM — 72-070.

Boring method: Rotary Drilling Date Commenced: 28-05-2016 Date completed: 29-03-2016
DEPTH OF WATER TABLE=Not Encountered

3 "E E g:: E § Sheﬂ]’ g
2 s = s E " 2 = | 8 Paramete
2z 2 ;‘% = Slalz.| 5|28 2 = meer |9
23 E_ ; g3 S22 & | 5| &Ll =2
E" 2% e e[SV (22| g |2|F|EE| 2|52
el b z e | 3| L=l € |5| 2| SS|BE|sEg |8
£ 2 s £ E |2 | 5(2™ 8 |7|S|la=|5% | mgd|E
S35 z < I EER 2 S| 28|22 | S£8|E
.g oy = =3 o = -g o _-G n -
> < P38 ; S = o o o
=
0-1.50 Weathered Rock ,
1.50-3.0 Cirade V Non Conng Rock Strata 239 | 2.67 38
3.00-4.50 Non Conng Rock Strata
450-6.0 Non Coring Rock Strata
£.00-7.50 Non Coring Rock Strata | 231 | 267 18
7.50-9.00 S.00M [ Non Coring Rock Strata |
9.00-10.5 + | Nan Coring Rock Strata
10.50-12.0 Hard Rock Core recovery= 16,67% 234 | 267 0.8
ROQD= Nil
1200135 Core recovery= 28.67%
RQD= Nil
13.5-15.0 Core recoviery= 36.00% 233 | 267 145
15.0M RQD= Nil

L Undisturbed Sample:: 1 Disturbed Sample::  P: Standard Penetration test: DS: Direct shear test:: R=Refusal, N-value=>100
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ANNEX 1

Abutment Right bank

Depth Cohesionc) [Angle of |Relative
(ke/Saem) |Shearing  |density
0 36 62
Relative Density 1D > 70.00 ( General shear condition )
Refative Density 1D < 20.00 ( local shear condition )
Corresponding to 1D= 62.00 Intermediate shear condition
FAILURE TYPE : Intermediate shear

DESIGN ANGLE OF SHEARING RESISTANCE :

For General shear | For Local Shear

Angle of Shearing Resistance of End Bearing Soil Layer (¢) 36 25
Depth of foundn(M)Df =9
Soil parameter
t= () kg/sem= 0 Vsgm ysub { ton/m3) = 1.14
0= 36 General
Bearing capacity factor
Nc Ng Ny
&= 36 50.6 37.8 411
Width(B)M= 6 |Length L = 6]
Shape Factor
Sc= 1.3 So= 1.2 Sy= (square ) 0.8
{sguare and circular) (square and circular) Sy= (circular) 0.6
Sc=1+0.2x BIL = 12 Sq=1+ 0.2x BIL = 1.20 Sy=1-D4xBiL= 08
( Rectangle) { Rectangle) { Rectangie)
Sc(lobeadopted )= 1.3 |Sq ( to be adopted )= 1.2 Sy(to be adopted)= 0.8
Depth Factor
de=(1+0.2(DIBtan({45+8/2) da=dy=1+0.1( Df/B) tan(45+@/2) for @>10
= 1.47 1.24
dg=dy= 1 for @<10




dg=dy=( to be adopted) 1.04

Inclinination factor

le=lg=iy= (1 - @/g0)
=1

Water table correction factor Rw = 0.5

gqd= {scdciccNc+sqdqiq y D(Ng- 1)+ D.5sy dyiy y B Ny Rw}
gs=1F{scdciccNc+sgdqgig y D(Ng—-1)+ 0.5sydyiy yB Ny Rw)
qd = 629 68 ton/sgm

Depth of foundn(M)Di = 9.0

Soil parameter

C= i} kg/sem= 0 Ysgm ysub ( ton/m3) = 1.14
= 36 , shear condition Local
Angle of shearing resistance for local failure = @, = tan ' 2/3 tan@
Bearing capacity factor

@ 36 Nc Mg Ny
@ m 25 2072 10.66 10.88
Width(B)M= 6 |Length L = 6|
Shape Factor
Sc= 1.3 Sg= 1.2 Sy= (square ) 0.8
(square and circular) {sguare and circular) Sy= (circular) 0.8
Sc=1+02xB/L = 1.2 Sg=1+02xBiL= 1.20 Sy=1-04xBiL= 08
( Rectangle) { Rectangle) ( Rectanale)
Sci{tobeadopted )= 1.3 |Sq ( to be adopted = 1.2 Sy ( to be adopted )=0.8

Depth Factor |

de=(1+0.2{DfIB)tan(45+@/2) dg=dy=1+0.1( DI/B) tan(d5+@/2) for @>10
= 147 1.24
dg=dy= 1 for @<10
dg=dy=( o be adopted) 1.24




Inclinination factor |
ic=lg=iy= (1 - /90
=1

Water table correction factor Rw = 0.5 |

qd= {Z/3xscdciccNc+s5qdgiq v D(Ng—1)+ 0.5sydyiy yB Ny Rw)
as=1F [2/3xscdcice Ne + sqdgiq v D (Ng—1)+sydyiy yB Ny Rw}

qd= 147.25 ton/sgm

cormresponding to ID > 70 General shear failure
UBC(gen) = 529.68 Tonfsam

Corresponding to 1D< 20 Local Shear failure
UBC (Loc) 147.25 Ton/sgm

Corresponding to 1D= 62.00

To be interpolated between General and local shear failure condition

NET ULTIMATE LOAD BEARING CAPACITY (Qnu) = 468.49 Ton/sgm
For{iD= 147.249118)

Safe beanng capacity 156.16

{ FOS =3)



Depths BH8S RL
0.00M—"1952.500

943.500

9.00M

15.0M 937.500

'_ W;zca)t(lwkered % Hard Rock

Fig1:Cross-section & subsoil profile
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g REPORT ON SUB SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-81+536.

1. INTRODUCTION:

1.1 This report presented herein deals with the field and laboratory investigations carried out by us 1w
access the nature of sub-strata and to evaluate the soil parameters required for design of foundations
proposed to be constructed for proposed bridge.

1.2 Client’s help is gratetully acknowledged in providing bore hole locations, close supervision and
checking during boring, sampling, various testing operations and cooperation and puidance during
finalization of report.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD.
H-7. BYE LANE NO.I (A.NORTH). PANJABARI ROAD, SIXMILE, GUWAHATI-22 for the project

construction of bridge .
1.4 This report is based upon the results of ficld . laboratory tests conducted on selected soil/rock samples
collected from three bore hole up to the depth of 18.45 M each and interpretation of results were done as per

IRC 78-2000 and pertinent IS code of practices.

Z. GEOLOGICAL BACKGROUND :
GEOLOGICAL BACKGROUND : Arunachal Pradesh, the *Land of the rising sun’ is located towards the

northeastern tip of India. 1t presents a breathtaking beautiful landscape with towering snowelad peaks. steep
precipitous gorges, lush green valleys and innumerable streams. The state is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26°28' and 29°30' N and 91°30' and 97°25" E. It occupies an area of 83,578 sy. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense Impenetrable forests. unpredictable
climatic conditions and poor road communications. Thus, it is geologically, a rather lesser known region,
Arunachal Pradesh consists of tour physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history.

LANDSLIDES AND SIESMOTECTONICS: The region is prone to earthquake., Since the middle ol the
nineteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
must destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people
of diverse ethnie groups and cultural affinities lured by the pioneering spirit of man in quest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and

Page

&3,
BNy

\\' L J
~ *
o -




See— REPORT ON SUB SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-81+536.

documentation of the geological information wus made mostly by the British military expeditions during the
early part of the
nineteenth century prior to establishment of the GSI in 1851, This excludes the meticulous records of the

carthquakes which are available since the middle of the last century.

3. SCOPE OF WORK:

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

3.1 Mohilizing 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 Engincer-in-Charge. Refusal shall mean when SPT field ‘N’
value reaches 50 for 30 cm or less penetration of SPT 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 carlier as per specifications.

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

(¢) Hydrometer analysis

(d) Liguid limit & Plastic limits

(e) Specific gravity

(1) Shear test on undisturbed and remoulded saturated disturbed soil samples

P
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{2} Determination of void ratio.

3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized 1o the
site.

4.2 one number borehole was first marked on the ground surface as per the lavout given to us by the
Engineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per IS: 1892-1979.

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 height of 75 ¢m. The sampler was
driven 45 ¢m as per specifications & the numbers of blows required for each 15 em penetration were
recorded. The numbers of blows for the first 15 cm penetration were not laken 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 ¢m. 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 penetration tests were collected in polythene bags of suitable size. These samples I
were properly sealed, labeled, recorded and carefully transported 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 straty 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 1o the laboratory for

testing. Undisturbed soil samples wherever slipped during lifting. were duly marked in the [teld bore logs as |
well as in the soil profile. |
4.3.3 Disturbed soil samples were also collected from the bore hole al suitable depths/intervals to
supplement the boring records. These samples were collected in polythene bags of suitable size. These

samples were properly sealed, labeled, recorded & carefully transparted to the laboratory for testing,
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4.3.4 The depth of ground water table was checked / measured in all bore holes.

4.3.5 Summary of bore holes:

Tablel
Borehole | RL of bore hole Depth of Bore Water level during the time of
No top hole(M) field work( M)
BH) 1009.7 18.5 : Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered
from bore hole / test locations: -

(a) Bulk density and Moisture content

(b) Sicve analysis

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limits

{¢) Specitic gravity

(1) Shear test on remolded and saturated disturbed soil samples

(2) 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 1S: 1498-1970,

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexure.

7.0 Analysis of liquefaction potential
It is analysed through Seed and Idriss ( 1982) approach

Liguefaction is generally oceurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( C1 13.5. 1, Theory and practice
of Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly
bouldery/ Shale probability of liguefaction is almost nil.

A
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8.0 CALCULATION OF BEARING CAPACITY
(A) _Calculation of Net Safe Bearing Capacity based on shear Criteria

I8 6403-1981 recommends the following equation to calculate the net Safe Bearing Capacity © g,
based on Hansen's Bearing Capacity analysis:

=1F {CNe Sede e =g (N 1) Sydy ig + 0.5y BN, Sy dy i, xR |

Where, C = Cohesion of soil.

Y = Saturated Density of soil

B = Width of footing = 2.0 m (assumed)

R = Water table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =y D (D = depth of footing)

Ne Ng . N, = Bearing capacity lactor

See 8y Sy = Shape factor

tle. dy dy = depth factor

0 T - = inclination lactors

F = Factor of satety =3.0

B) Calculation of safe bearing pressure based on tolerable settlement.
The safe bearing pressure is to be found out from the elastic settlement consideration and is found from
the following cqualion given 1S, 8009 (part-1) 1976
8= Suet = (HY 1+e0) Ce logy (po + Ap) pa
S = Final m.llh.menl inmm
Sear = Settlement computed from one dimensional test
H, = Thickness of soil layer in m
= Initial voud ratio at mid height of of layer

C. = Compression Index
pe = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied to
the calculated S, in the form of a depth factor to be read from Fig: 12 of LS. 8009 (pant-1) 1976.
Corrected settlement Syy = Sy x depth factor
Depth factor is dependent on the following

i. D= Depth of footing ii. L= Length of footing  iii. B= Width of footing
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As per IS 12070 -1987

gs = ygc xNi

Depth 3.0 M

gs = ge xNi
= 7.53x 0.1 =0.75MPa= 75 Ton/sqm

Uniaxial compressive strength , gc =7.5 MPa

Ni = Discontinuity factor=0.] { Minimum value)

Tablel Safe Bearing Capacity at different depth

Here the safe bearing capacity of soil for open foundation is calculated based foundation on rock.

The safe bearing pressure should be estimated from the following equation

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sqm)
3.0 997.00 75.0
4.0 996.00 75.0
5.0 995.00 100.0
6.0 994.00 000
7.0 993.00 120.0
8.0 992.00 120.0
9.0 991.00 1200
10.0 990.00 120.0

9.0 CONCLUSION AND RECOMMENDATION
- Sub soil at this site is of rocky type . Safe bearing capacity for open foundation is shown in above table.




Name of Project: Construction of RCC Bridge at KM — 81+336

Boring method: Rotary Drilling Date Commenced: 07-05-2016

DEPTH OF WATER TABLE=Not Encountered

BORE LOG CUM LABORATORY TEST RESULT

Date completed: 10-05-2016
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(L0-3.0 P R Rocky strata Care recavery= | 8.00%
ROD= Nil
3004, 58} P R Core recovery= | 6.00%, 230 | 266 i3 7.5
RQD= Njl
450-6.0 P R Care recovery=20.00%, 233 2.67 3.5 10.3
RQD= 1 1.8%
6.00-7.50 P R Care recovery=21,13%
RQD= 12.6%
7.50-9.0 P R Core recovery= 18.67% 232 | 267 22| K3
RQD=11.6%
S.00-10.5 P |18 Core recovery= 22.00%
ROD= 16.8%l
1050120 | P R Core recovery= 18.00% 236 | 2467 32| 168
RQD= Nil
1200-13.5 P R Core recovery= 24,67%
ROQD=13.9%
13.50-15:0 P R Core recovery= |3.33% 239 267 an 17.3
RQD= Nil
15.00-165 P R Care recovery= 24 ()%
ROD= |7.6%|
16.50-18.0 P R Care recovery= 32.00% 240 | 270 208
RQD= 22.6%
18.00-18.5 R 19,50 Cure recovery=36.00%
g RQD=22.0%

U: Undisturbed Sample::

D: Disturbed Sample::

P': Standard Penetration test::

DS: Direct shear test::

R=Refusal, N-y
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REPORT ON SUB SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-83+424.

1. INTRODUCTION:

1.1 This report presented herein deals with the 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 bridge.

1.2 Client’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring, sampling, various testing operations and cooperation and guidance during
finalization ol report.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD.

H-7. BYE LANE NO.l (A.NORTH), PANJABARI ROAD. SIXMILE, GUWAHATI-22 for the project
construction of bridge .

1.4 This report is based upon the results of field , laboratory tests conducted on selected soil/rock samples
citllected from three bore hole up to the depth of 20,45 M each and interpretation of results were done as per

IRC 78-2000 and pertinent IS code of practices.

2. GEOLOGICAL BACKGROUND :
GEOLOGICAL BACKGROUND : Arunachal Pradesh, the *Land of the rising sun’ is located towards the

northeastern tip of India. It presents a breathtaking beautiful landscape with towering snowclad peaks. steep
precipitous gorges. lush green valleys and innumerable streams. The stale is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26°28" and 29°30' N and 91°30" and 97°25" E. It occupies an area of 83,578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable forests, unpredictable
climatic condilions and poor road communications. Thus. it is geologically, a rather lesser Known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history.

LANDSLIDES AND SIESMOTECTONICS: The region is prone to earthquake. Since the middle of the
nineteenth century, there had been at least two major carthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. I'he mountainous tracts of the region are inhabited by people
of diverse ethnic groups and cultural affinities lured by the pioneering spirit of man in quest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and
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documentation of the geological information was made mostly by the British military expeditions during the

carly part of the

nineteenth century prior to establishment of the GS1 in 1851, This excludes the meticulous records of the |

carthquakes which are available since the middle of the last century.

|
3. SCOPE OF WORK:
The scope of work provided to us for this project was limited to the following:-
3.1 Muobilizing necessary plant, equipments and personnel 1o the project site, setting up the equipment, |
carrving 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 lield *N’

value reaches 50 for 30 emt or less penetration ol SPT sampler.

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

3.2.3 Collecting disturbed soil samples from bore hole at regular interval and at every identifiable change
ul strata 1o 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 tollowing laboratory tests on selected disturbed / undisturbed soil samples collected
from hore hole / test locations :-

{a) Bulk density and Moisture content

(b) Sieve analvsis

(c) Hydrometer analysis

(d) Liquid limit & Plastic limits

{e) Specific gravity

(1) Shear test on undisturbed and remoulded saturated disturbed soil samples
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(¢) Determination of void rativ.

3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS: |

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized ta the
site.

4.2 one number borehole was first marked on the ground surface as per the layout given to us by the
Enpineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per 1S: 1892-1979.

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 Ko, fulling lreely from a height of 75 cm. The sampler was
driven 45 cm as per specifications & the numbers of blows required for each 15 em penetration were
recorded. The numbers of blows for the first 15 em penetration were nol taken into account. This was
considered as seating drive, The numbers of blows [or 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 ubtained from standard split spoon sampler for
all the above standard penetration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled. recorded and carefully transported 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 sirata as per sampling specifications, These sampling tubes afier retrieval from the bore hole was
properly waxed and sealed at both ends. These were carefully labeled and transported 1o the laboratory for
testing. Undisturbed soil samples wherever slipped during lifting, were duly marked in the [ield 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/intervals 1o

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

samples were properly sealed, labeled, recorded & carefully transported to the laboratory for testing.
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4.3.4 The depth of ground water table was checked / measured in all bore holes.

4.3.5 Summary of bore holes:

Tablel
| RL of bore hole Depth of Bore Water level during the time of
top hole(M) field work( M)
8974 20.0 Not encountered 1

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered

fram bore hole / test locations: -

(a) Bulk density and Moisture content

(by) Sieve analvsis

(¢) Hydrometer analysis

(d) Liguid limit & Plastic limits

(¢) Specific gravity

(1) Shear test op remolded and saturated disturbed soil samples

(g) Determination of void ratio..

All the sbove laboratory lests were carried out as per relevant Indian Standards. All the soil samples were

identified and classified as per [S: 1498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexre,

7.0 Analysis of liquefaction potential
It is analysed through Seed and Idriss ( 1982) approach

Liguefaction is generally oceurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( C1 13.5.1, Theory and practice
of Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly
bouldery/ Shale probability of liguefaction is almost nil.
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8.0 CALCULATION OF BEARING CAPACITY
(A) on of Net Safe Capacity base

IS: 6403-1981 recommends the following equation to caleulate the net Safe Bearing Capacity * g,
based on Hansen's Bearing Capacity analvsis:
Q=1/F {CNe Sede le+q (N 1) Sydy iy + 05y BN, S, dy i, xR }

Where, ¢ = Cohesion of soil.

Y = Saturated Density of soil

B = Width of footing = 2,0 m (assumed)

R = Water table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =y D (D = depth of footing)

N, Ng . N, = Bearing capacity factor
S Sy 8, = Shape factor

de, dy, d, = depth factor
gy dg oy = inelination factors
F = Factor of safety =3.0

B) Calculation of safe bearing pressure based on tolerable settlement.
The sate bearing pressure is o be found out from the elastic settlement consideration and is found from

the following equation given LS. 8009 (part-1) 1976
S;= Sp= (H 4e,) C lﬂglu (po + AFV Po
S, = Final settlement in mm
Suet = Settlement computed from one dimensional test
H,= Thickness of soil laver mm
¢, = Initial void ratio at mid height of of layer
C. = Compression Index
pe = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied o
the calculated Sein the form of a depth factor to be read from Fig: 12 of 1.S. 8009 (part-1) 1976.
Corrected settlement Sy = Sy x depth factor
Diepth factor is dependent on the following

i. D= Depthof footing ii. L= Length of footing iii. B= Width of footing
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Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sqm)

3.0 §94.400 55.69 )

4.0 893.400 69.30

5.0 892.400 §2.94

6.0 891.400 96.61

70 $90.400 B 110.32

8.0 889,400 124.06

9.0 888.400 137.83

10.0 887.400 15]1.63

9.0 CONCLUSION AND RECOMMENDATION

Soil at this site is of boulder strata upto a depth of 10.5m of bouldery strata after that it is of weathered rock.




Boring method: Rotary Drilling

BORE L OG CUM LABORATORY TEST RESULT
Name of Project: Construction of RCC Bridge at KM — 83+424

Date Commenced: 12-05-2016 Date completed: 14-05-2016

BH: 2 DEPTH OF WATER TABLE=Not Encountered
o " o = E v. E = Shear Z
7 2 2| 2| = & = gl & |3 £ =1 2 = Parameter =
55 El=| & 2 2 S |8|ald.|5|c|lsls8 2
2 = ' E = L] ' s | |37 E18| 3| 2=
E 7 o = s A o T = | £ E = = - =B
2 o o 5= ; BE] v = o Y = o 3 = 3] .E.-Qu
= 2 B| a 32 E T EE | VIBE 2 |=|G|Es|ce|32T|2C
5 @ = =] == = 2 = ~|2El 5 ||| 82| E5|2E8|2
ez 5| E = E g | S| =2 8|5 =z | 2% | 28E|8
2 S oy & = = [t} 7 = O | = o s | Ea|l ¥ | =288
23 A - Z = c 2|8 7 S|E5| 8% |<%E|s
- & < = | EE g4 |<
S
0.00-1.50 Sand. 1.50M
|.50-3.0 Bouldery strata Core recovery= 14.67% 332 | 267 36
ROD= Nil
3.00-4.50 Core recovery= 12.67%
ROD= Nil
+.30-6.0 Core recovery= 13.33% 2H | 267 39
RQD-= Nil
6.00-75 Core recovery= 22.00%
RQD=Nil
7.50-9.0 Core recovery= | 8.00% 230 | 267 39
RGD= Nil
4.00-10.5 Core recavery= 18.67%
10.50M RQD= Nil
10.50-12.0 Non Coring Rock Strata 233 | 2867 40
1200-13.3 Weathered Rock. Non Coring Rock Strata
13 50-15.0 Non Coring Rock Strata 237 | 267 40
15.00-16.5 Non Coring Rock Strata
16.50-18.0 Non Coring Rock Strata
18.00-19.5 Non Coring Rock Strata
198200 20.0M ["Non Coring Rock Strata

Ll; Undisturbed Sample:

D: Disturbed Sample::

P: Standard Penetration test::

DS: Direct shear test::

R=Refusal. N-value> 00
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[ General shear condition )

SBC calculation Abutment Right bank BH1
Depth Cohesiontc) [Angle of  |Relative
(kg/Suem) Shearing  |density
0 36 62
Relative Density 1D > 70.00
Relative Density ID < 20.00 ( local shear condition )
Corresponding to D= 62.00

FAILURE TYPE :

DESIGN ANGLE OF SHEARING RESISTANCE :

Intermediate shear condition

Intermediate shear

For General shear | For Local Shear
Angle of Shearing Resistance of End Bearing Soil Layer (p) 36 25
Depth of foundn(M)Df = 10
Soil parameter
C= () kg/scm= 0 t/sgm ysub ( ton/m3) = 1
)= 36 General
Beanng capacity factor
Ng Ng Ny
@= 36 50.6 37.8 41.1
Width(B)M= 6 |Length L = 6|
Shape Factor
Sc= 1:3 Sg= 1.2 Sy= (square ) 0.8
(square and circular) (square and circular) Sy= (circular) 0.6
Sc=1+02x BiL= 1.2 Sq=1+02xBiL = 1.20 Sy=1-04xB/L= 06
( Rectangle) { Rectangle) ( Rectangle)
Sc (1o be adopted )= 1.3 |Sg ( to be adopted )= 1.2 Sy(to be adopted)= 0.8

Depth Factor

dc=(1+0.2(Df/B)tan({45+3/2)
1.62

dg=dy=1+0.1( D/B) tan(45+@/2) for @>10

dg=cdy=

1.26

1 for@<10
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dg=dy={ to be adopted) 1.04

Inclinination factor

ic=ig=iy= (1 - a/30)
=1

Water table correction factor Rw = 0.5

gd= {scdciccNc+sqdgiq y D(Nq—1)+ 0.8sydyiy yB Ny Rw}
gs=1/F (scdciccNc+sqdgiq y D(Ng—1)+05sydyly yB Ny Rw}
qd = 510 56 ton/sgm

Depth of foundn(M)Df = 10.0

Soil parameter

C= {l kglscm= 0 t'sgm ysub ( ton/m3) = 1
0= 36 . shear condition Local
Angle of shearing resistance for local failure = 00, = tan ~'2/3 tan@®
Bearing capacity factor

%) 36 Nc Nq Ny
2 m 25 20,72 10.66 10.88
Width(B)M= 6 |[Length L = B
Shape Factor
Sc= 13 Sg= 1.2 Sy= {square ) 0.8
(square and circular) (square and circular) Sy= (circular)0.6
Sc=1+02xBlL = 12 Sq=1+02xB/L= 1.20 Sy=1-04xB/IL= 06
{ Rectangle) ( Rectangle) ( Rectangle)
Sc (1o be adopled j= 1.3 [Sq ( to be adopted )= 1.2 Sy { to be adopted )= 0.8

Depth Factor |

de=(1+0.2{DfiB)tan(45+@/2) dg=dy=1+0.1( D/B) tan(45+@/2) for @=10
= 1.52 1.26
dg=dy= 1 for@<10
dg=dy=( to be adopted) 1.28

—

O




Inclinination factor l
Ic=ig=iy=1{1-a/90)
=1

Water table correction factor Rw = 0.5 ]

qd = (23xscdciccNe+sqdgig v D(Ng~- 1)+ 0.5sydyiy y B Ny Rw}
gs=1F (23xscdciccNc+sqdqiqg vy D(Ng—1)+sydyly v B Ny Rw}

ad = 162.68 tondsgm

corresponding to 1D > 70 General shear failure
UBC{gen) = 510.56 Ton/sgm

Corresponding to |D< 20 Local Shear fallure
UBC (Loc) 162.68 Ton/sgqm

Corresponding to |D= 62.00

To be interpolated between General and local shear failure condition

NET ULTIMATE LOAD BEARING CAPACITY (Qnu) = 454,90 Ton/sgqm
For (ID= 162680100 )

Safe bearing capacity 151.63

( FOS =3)
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CONSTRUCTION OF BRIDGE AT CH-90+816.

1. INTRODUCTION:

1.1 This report presented herein deals with the 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 Lo be constructed for proposed bridge.

1.2 Client’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring. sampling, various testing operations and cooperation and guidance during
tinalization ol repaort.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD..
H-7. BYE LANE NO.I (ANORTH), PANJABARI ROAD, SIXMILE. GUWAHATI-22 for the projec
construction of bridge .

1.4 This report is based upon the results of field , laboratory tests conducted on selected soil/rock samples
eollected from three bore hele up to the depth of 9.45 M each and interpretation of results were done as per

IRC 78-2000 und pertinent 1S code of practices.

2. GEOLOGICAL BACKGROUND :
GEOLOGICAL BACKGROUND : Arunachal Pradesh. the *Land of the rising sun” is located towards the

northeastern tip of India. It presents a breathtaking beautiful landscape with towering snowclad peaks, steep
precipitous gorges, lush green vallevs and innumerable streams. The state is bound by neighboring

countries like China (Tibet). Bhutan and Myanmar towards North, West and East respectively, Arunachal
Pradesh lies between 26°28' and 29°30' N and 91°30° and 97°25' E. It occupies an area of 83,578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable forests, unpredictable
climatic conditions and poor road communications, Thus, it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
mstory.

LANDSLIDES AND SIESMOTECTONICS: The region is prone to ecarthquake. Since the middle of the
nineteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people

of diverse ethnic groups and cultural affinities lured by the pionegring spirit of man in quest of the unknown,

he it geographical or geological, The earliest reference of the region is found in the Mahabharats and
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documentation of the geological information was made mostly by the British military expeditions during the
early part of the

nineteenth century prior o establishment of the GSI in 185]. This excludes the meticulous records of the
carthquakes which are available since the middle of the last century.

3. SCOPE OF WORK:

The scope of work provided to us for this project was limited 1o 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 |50 mm nominal diameter bore holes at the site in all types of soil using suitable approved
method of boring o be given at site by the Engineer-in-Charge. Refusal shall mean when SPT field *N°
value reaches 30 for 30 ¢m or less penetration of SPT 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 strata 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

{¢) Hydrometer analysis

(d) Liguid limit & Plastic limits

(e) Specitic gravity

() Shear test on undisturbed and remoulded saturated disturbed soil samples

(g) Determination of void ratio.
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3.4 Preparation and submission ol report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized to the
site.

4.2 one number borehole was first marked on the ground surface as per the layout given to us by the
Engineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per 1S: 1892-1979.

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 height of 75 cm. The sampler was
driven 45 ¢cm as per specifications & the numbers of blows required for each 15 em penetration were
recorded. The numbers of blows for the first |5 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 43 ¢m, 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 penetration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled, recorded and carefully transported 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 & al
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 o the laboratory for
testing, Undisturbed soll 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 depthsfntervals 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.

QL"’— Page
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4.3.5 Summary of bore holes:
Tablel

RL of bore hole Depth of Bore Water level during the time of
top hole(M) field work( M)
798.52) 10.0 Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered

Irom bore hole / test locations: -

() Bulk density and Moisture content

{b) Sieve analysis

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limits
(e) Specific gravity

(1) Shear test on remolded and saturated disturbed soil samples |
t2) 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: [498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexure.

7.0 Analysis of liquefaction potential

Itis analysed through Seed and Idriss ( 1982) approach

Liquefaction is geperally occurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( C1 13.5.1, Theory and practice
\

of Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly

bouldery/ Shale probability of liquefaction is almost nil. ‘
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8.0 CALCULATION OF BEARING CAPACITY
{A) _Calculation of Net Safe Bearing Capacity based on shear Criteria

IS: 6403-1981 recommends the following equation to calculate the net Safe Bearing Capacity * .’
based on Hansen's Bearing Capacity analysis:
G=1/F {ONe Sede Lo+ g (Ny- 1) Sydg iy + 0.5y BN, Sy dyiy xR }

Where, C = Cohesion of soil,

¥ = Saturated Density of soil

B = Width of footing = 2.0 m {assumed)

R = Water table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =y D (D = depth of footing)

Ne, Ng . N, = Bearfng capacity factor
Si. 8 .8, = Shape factor

e, dy. dy = depth factor
es iy« By = inclination factors
I = Factor of safety =3.0

H) Calculation of safe bearing pressure hased on tolerable settlement.
The safe bearing pressure is to be found out from the elastic settlement consideration and is found from

the following equation given LS. 8009 (part-1) 1976

Si= Seea = (Hy 142} Cologu (po + ApY py
S; = Final settlement in mm
Sear = Settlement computed from one dimensional {est
H, = Thickness of soil laver in m
e, = Initial void ratio at mid height of of layer
C. = Compression Index
po = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied 1o
the calculated Sy in the form of a depth factor to be read from Fig:12 of LS. 8009 (part-1) 1976.
Corrected settiement Sy = Sy x depth factor
Depth factor is dependent on the following

i. D= Depth ol footing ii. L= Length of footing  iii. B= Width of footing
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Here the safe bearing capacity of soil for open foundation is calculated based foundation on rock.

As per IS 12070 -1987
The safe bearing pressure should be estimated from the following equation

4s = e xNi

Ni = Discontinuity factor =0.1 { Minimum value)
Depth 3.0 M

Uniaxial compressive strength, gc =7.5 MPa

4s = ge xNi
= 7.5x 0.1 = 0.75MPa= 75 Ton/sqm

Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sgqm)
3.0 795.521 75.0
4.0 794.52| 75.0
5.0 793.521 75.0
6.0 792.521 495.0
7.0 791.521 a5.0
8.0 790.521 95.0
9.0 789.521 95.0
10.0 788.521 95.u |

9.0 CONCLUSION AND RECOMMENDATION
Sub seil at this site is of rocky type . Safe bearing capacity for open foundation is shown in above table.




BORE LOG CHM LABORATORY TEST RESULT

Name of Project: Construction of RCC Bridge at KM — 904816

Boring method: Rotary Drilling

DEPTH OF WATER TABLE=Not Encountered
L Ence

Date Commenced: 30-05-2016

Date completed: 31-05-2016

L N o s B v £ = Sheor -
ho2 = | =2 - = = ol E 2 = = 7 Parameter 3
23 ol e 2 B = 2| alz = |a|l E| g0 5
Es |2|2| E g 5 Z ls|8|zz| E|35|2| iz e

g s Z| Z Ex A RElYw| S |86§8| C 2| B85 e |z
k=1 s | 2 % g o = g| 5§ el g | g| 8| E&A] e |SaT|BO
= ¢ | 2| 5 5 " 2 = | 2| s|=8| €E|3|£|82|85|2£¢|¢8
= 2 g 2 = g = =| ZF|2% 8 |||zl da|=25:5|5
A= > 8| O 3 4 z | O |® 3 5|25 22 £Es3Z|E

] |3 B = o " < v = | 55| 8 “Z S

™ = ¥ = = |E2E|C g

> i
00-3.0 P R Bouldery strata Core recovery= 8.00% 229 | 267 22 36
3.00M ROD= Nil
3.00-4.50 P R Rocky strata Core recovery=9.33% 230 | 267 23 74
ROQD= Nil
4.50-6.0 P R Core recovery= 1200
RQD= Nil
6.00-7.5 i R Caore recovery= 16.00% 231 | 269 30| 93
 RQD-=Nil
7.50-9.0 i B Core recovery= 24.00%
RQD= 14.6%
2.0-10,0 P R Core recovery= 32.00%, 236 | 269 3l 15.6
10.0M RQD= 21%
U: Undisturbed Sample:: D Disturbed Sample::  P: Standard Penetration test:: DS: Direct shear test:: R=Refusal, N-value>100
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o REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-108+546.

1. INTRODUCTION:

1.1 This report presented herein deals with the field and laboratory investigations carried out by us 1o
access the nature of sub-strata and 1o evaluate the soil parameters required for design of foundations
propased to be constructed for proposed bridge.

1.2 Client’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring. sampling, various testing operations and cooperation and guidance during
finalization of report.

1.3 The work of Geotechnical [nvestigation was awarded to RELIANT FOUNDATIONS PVT LTD..
H-7, BYE LANE NO.| (ANORTH), PANJABARI ROAD, SIXMILE, GUWAHATI-22 for the project
construction of” bridge .

1.4 This report is based upon the results of field , laboratory tests conducted on selected soilirock samples
collected from three bore hole up to the depth of 8.45 M each and interpretation of results were done as per

IRC 78-2000 and pertinent IS code of practices.

2. GEOLOGICAL BACKGROUND :
GEOLOGICAL BACKGROUND : Arunachal Pradesh, the ‘Land of the rising sun” is located towards the

northeastern tip of India. It presents a breathtaking beautiful landscape with towering snowclad peaks, steep
precipitous gorges, lush green vallevs and innumerable streams. The state is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26°28' and 29730' N and 91°30" and 97°25" E. It occupies an area of 83.578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable forests, unpredictable
climatic conditions and poor road communications. Thus, it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, bj) Trans-Himalavan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history,

LANDSLIDES AND SIESMOTECTONICS: The region is prone to earthquake, Since the middle ol the
nineteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people
ol diverse ethnic groups and cultural affinities lured by the piongering spirit of man in quest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and

1
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documentation of the geological information was made mostly by the British military expeditions during the
early part of the
nineteenth century prior to establishment of the GSI in 1851, This excludes the meticulous records of the

earthquakes which are available since the middle of the last century.

3. SCOPE OF WORK:

The scope of work provided to us for this project was limited 1o 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 suituble approved
method of boring to be given at site by the Engineer-in-Charge. Refusal shall mean when SPT field *N
value reaches 50 for 30 em or less penetration of SPT sampler.

3.2.1 Conducting standard penetration tests in the bore holes at 1.30 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 carlier as per specifications.

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

(1) Bulk density and Moisture content

(b} Sieve analysis

(¢) Hydrometer analysis

(d) Liguid limit & Plastic limits

(¢) Specilic gravity

(1) Shear test on undisturbed and remoulded saturated disturbed soil samples
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{¢) Determination of void ratio,

3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized to the
site.

4.2 one number borehole  was first marked on the ground surface as per the layout given to us by the
Engineer-in-Charge.

4.3 Bore hole was bored al this site using rotary drilling method as per IS: 1892-1979.

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

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 K. falling freely from a height of 75 em. The sampler was
driven 43 cm as per specifications & the numbers of blows required for each |5 cm penetration were
recorded. The numbers of blows for the first |5 ¢m penetration were not taken into account. This was
considered as seating drive. The numbers of blows for next 30 ecm 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 penctration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled, recorded and carefully transported 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 &
change of strala 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 lahoratory for
testing. Undisturbed 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/intervals 1o
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.
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4.3.4 The depth of ground water table was checked / measured in all bore holes,

4.3.5 Summary of bore holes:

Tablel
Borehole | RL of bore hole Depth of Bore Water level during the time of
Location fop hole(M) field work( M)
ABT 694.8 8.5 Not encountered |
ABT2 701.1 6.5 Not encountered

L
5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered
from hore hole / test locations; -

(0) Bulk density and Moisture content

() Sieve analysis

(¢) Hydromelter analysis

(d) Liquid limit & Plastic limits

(e) Specific gravity

(F) Shear test on remolded and saturated disturbed soil samples

(g) Determination of void ratio..

All the above luboratory tests were carried out as per relevant Indian Standards. All the soil samples were
identified and classified as per |S: 1498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexure.

7.0 Analysis of liquefaction potential
It is anulysed through Seed and Idriss ( 1982) approach

Liguefaction is generally occurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( Cl 13.5.1, Theory and practice
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of Foundation design NN Som, 5.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly
bouldery/ Shale probability of liquefaction is almost nil.

8.0 CALCULATION OF BEARING CAPACITY
(A) _Calculation of Net Safe Bearing Capacity based on shear Criteria
1S: 6403-198] recommends the following equation 1o calculate the net Safe Bearing Capacity * g,

based on Hansen's Bearing Capacity analysis:
q=1/F {CNcScde ke + q(Ng- 1) Sydyig+ 0.5y BN, S, dyiyx R |

Where, C = Cohesion of soil,

¥ ~ Saturated Density of soil

B = Width of footing = 2,0 m {assumed)

Rw = Water table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =4 D (D = depth of footing)

Nu Ng . N, = Bearing capacity factor
Sa Sy 8y = Shape factor

de dg. dy = depth factor
el Iy = inclination factors
F = Factor of safety =3.0

8) Caleunlation of safe bearing pressure based on tolerable settlement.

The safe bearing pressure is to be found out from the elastic settlement consideration and is found from

the following cquulion given LS, 8009 (part-1) 1976
8= S, = (H/ 1+e,) C; lugu,(po "‘ﬂ[ﬂ'r Py

Sy = Final sclllcmenl in mm
%,.u, Settlement computed from one dimensional test
H. = Thickness of soil layer in m

= Initial void ratio at mid height of of layer
C, = Compression Index
po = Initial effective pressure at mid height of laver
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied 1o
the calculated Sy in the form of a depth factor to be read from Fig:12 of LS, 8009 (part-1) 1976.
Corrected settlement Sg = 8 x depth lactor
Depth factor is dependent on the following

i. U= Depth of footing ii. L= Length of footing  iii. B= Width of footing




=~ "= REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-108+546.

Here the safe bearing capacity of soil for open foundation is calculated based foundation on rock.
As per IS 12070 -1987

The safe bearing pressure should be estimated fram the fallowing equation

gs = ge xNi

Ni = Discontinuity factor =0.1 { Minimum value)
Depth 3.0 M

Uniaxial compressive strength, g¢ =8.5 MPa
ys = ge xNi

= §5x 0.1 =0.85MPa= 85 Ton/sqm
Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding Recommended net safe bearing
ground level (M) k fevel Capacity (M tonfsqm)
3.0 | 700.1 85.0
4.0 } 699. | 85.0
5.0 698.1 850
6.0 697.10 93.0
7.0 696.10 95.0
8.0 ' 69510 95.0
9.0 694.10 120.0
_ —_— — —
10.0 693.10 120.0

9.0 CONCLUSION AND RECOMMENDATION

Sub soil ai this site is of rocky type . Sale bearing capacity for open foundation is shown in above table.




BORE LOG CUM LABORATORY TEST RESULT

Name of 'roject: Construction of RCC Bridge at KM - [08+346

Boring method: Rotary Drilling

LOCATION: ABTI

Date Commenced: 16-03-2016

Date completed: 17-05-2016

DEPTH OF WA TER TABLE=Nat Encountered

e - = Sh ;
t ) = i = 2 ahear P
: 2 =2 = = -E- B L) = Fon) = 7] )
5 § 5 | = 3 E £ g g :: - & 2 = = Parameter b=
g3 2|2 e & ~ 2 | S| S|l E|E| €| 8= — |2
2 o - &= A ~El o | s |58 © || El a2 % “ 28 e
E = | 5 s =] = : - =% o e | EE| - o g2 | =
& ] 4 & o > E o v = b =1 Z | E&| x| 8| RV
s (g|2|E s e 2|2 |2|38 5 |E|5|52| 88 5tk
— = — = = m i
Z = 2| 2 E G a |5l | &|%|s|25| E2| 225 |6
e L3 N o — -] £ 7,3
o =& = = e Lz = v B |EE| 8 «LwE S
= = s = = = :;E 2 J 4|
0-1,3 P R Houldery stratn Core recovery= 6.5%
ROD= Nil
1.50-3.0 P 114 30m | Caore recovery= 6.67% 220 | 267 19 38
RQD= Nil
3.00-4.50 L R Core recovery= [1).00%
RQD= Nil
5061 p R Rocky strata. Core recovery= 12.67% 226 | 267 24 85
ROQD= Nil
60075 P R Core recovery= 11.00%
RQD=82%
7.50-8.5 & R Core recovery= 21 33% 239 267 2.0 12.0
9.3M RQD-= 12.6%

U: Undisturbed Sample::

D: Disturbed Sample::

P’: Standard Penetration test::

1DS: Direct shear tesl:;:

R=Refusal, N-value=| (N}




BORE LOG CUM LABORATORY TEST RESULT

Name of Project; Construction of RCC Bridge at KM — 108+546

Boring method: Rotary Drilling

LOCATION: ABT 2

Date Commenced: |8-03-2016

Date completed: 19-05-2016

DEPTH OF WATER TABL E=Nut Encountered

R - I &
u 7] = 1w = = Shear P
: 2 L] 2 — = = B = = =i =| . ]
5 £ s | S z £ £ = g : . = " = | 25 Parameter 2
8 5 E | > - = = o = | = ‘E n g (2| B4 o
- ' H =1 - 4
S E - 5= A Rel 2| 2|55l 6| 2| B| &S| % 212 o
= L. o AR A— s = . i ¥ L@
=" |53 ¢ i s ZEE| V|22 & |3|3|8| L5220
== i E = = = -~ & > | = E| 5 =] = 02 S5 |2 O |
5 & L~ % G = o I 8] —_ = 2 o | e =5 B =
o = ‘6 B = 8 v a v = | = § o LAl |-
= = 2 e & = | E o n O
=& =
0-2.0 R Bouldery strata Core recovery= 7,6% L
2.00M ROD= Nil
2.0-3.0 p R Hard Rock. Core recovery=933% 234 | o7 2.1 89
ROD= Nil
3.00-4.50 P 3 Core recovery= 15.33%
ROD= 103%
1.50-6.0 P R Core recovery= 16.67% 237 | 267 24| 142
ROQD= 10.2%
6.00-6.5 P R Core recovery= 22.00%
&.5M RQD=NIL

U: Undisturbed Sample::

D: Disturbed Sample::

P Standard Penetration test::

DS: Direet shear test:;

R=Relusal. N-value> 100
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Mt REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-122+100.

1. INTRODUCTION:

1.1 This report presented herein deals with the field and laboratory investigations carried out by us o
access the nature of sub-strata and to evaluate the soil parameters required for design of foundations
proposed te be constructed for proposed bridge.

1.2 Clieat’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring. sampling, various lesting operations and cooperation and guidance during
Mnalization of report.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD.
H-7, BYE LANE NO.I (ANORTH), PANJABARI ROAD, SIXMILE, GUWAHATI-22 for the project
construction ol bridge .

1.4 This report is based upon the results of field , laboratory tests conducted on selected soil/rock samples
collected from three bore hole up to the depth of 15.45 M each and interpretation of results were done as per
IRC 78-2000 and pertinent 1S code of practices.

2. GEOLOGICAL BACKGROUND ;

GEOLOGICAL BACKGROUND : Arunachal Pradesh. the *Land of the rising sun’ is located lowards the
northeastern tip of India. It presents a breathtaking beautiful landscape with towering snowclad peaks, steep
precipitous gorges, lush green vallevs and innumerable streams, The state is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26928' and 29°30' N and 91°30" and 97°25" E. It occupies an area of 83.578 sq. kms .
Arunachal Pradesh is largely inaccessible rugued terrain with dense impenetrable [orests, unpredictable
climatic conditions and poor road communications. Thus, it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history .

LANDSLIDES AND SIESMOTECTONICS: The region is prone to carthquake. Since the middle of the
nineteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive carthquakes in human history. The mountainous tracts of the region are inhabited by people
of diverse ethnic groups and cultural affinities lured by the pioneering spirit of man in quest of the unknown,

be it geographical or geological. The earliest reference of the region is tound in the Mahabharata and
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documentation of the geological information was made mostly by the British military expeditions during the
early part of the

nineteenth century prior to establishment of the GSI in 1851, This excludes the meticulous records of the
earthquakes which are available since the middle of the last century.

3. SCOPE OF WORK:

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 |50 mm nominal diameter bore holes at the site in all types of soil using suitable approved
method of boring o be given at site by the Engineer-in-Charge. Refusal shall mean when SPT field "N’
value reaches 50U for 30 ¢m or less penetration of SPT 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 Collecling undisturbed soil samples from bore holes at 3.0m interval or every change of strata,
whichever is carlier as per specifications.

3.2.3 Collecting disturbed soil samples from bore hole at regular interval and at every identifiable change
ol strata 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 -

(&) Bulk density and Moisture content

(b) Sieve analysis

(¢} Hiydrometer analysis

() Liquid limit & Plastic limits

(&) Specific gravity

(1} Shear test on undisturbed and remoulded saturated disturbed soil samples

() Determination of void ratio.
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3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized to the
site.

4.2 one number borehole was first marked on the ground surface as per the layout given o us by the
Engineer-in-Charge.

4,3 Bore hole was bored at this site using rotary drilling method as per IS: 1892-1979.

4.3.1 Standard penetration tests were conducted in the above bore hole at every |50 m interval & at
change ol stratu 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 ol 63.5 Kg. falling freely from a height of 75 ¢m. The sampler was
driven 45 e¢m as per specifications & the numbers of blows required for each |5 em penetration were
recorded. The numbers of blows for the first 15 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 penctration 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 penetration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled, recorded and carefully transported 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 & al
change of stratu 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. Undisturbed 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/intervals 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.
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4.3.5 Summary of bore holes:

Tablel
RL of bore hole Depth of Bore Water level during the time of
top hole(M) _ﬁehl work( M)
’ 735.50 15.0 Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered
from bore hole / test locations: -

{a) Bulk density and Moisture content

(b) Sieve analysis

(¢) Hydrometer analysis

{d) Liguid limit & Plastic limits

{e) Specific gravity

(1) Shear test on remolded and saturated disturbed soil samples

(1) 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 18: 1498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
dnnexure,

7.0 Analysis of liquefaction potential

Itis analysed through Seed and ldriss ( 1982) approach

Liquefaction is generally occurs in fine to medium sand within a depth of 10.0M from ground surface. With |

increasing overburden pressure the chances of liquefaction usually decrease. ( Cl 13.5.1, Theory and practice
ol Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Lid Publisher) . As the area is mostly

bouldery/ Shale probability of liquetaction is almost nil.
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8.0 CALCULATION OF BEARING CAPACITY
(A) _Calculation of Net Safe Bearing Capacity based on shear Criteria
15; 64031981 recommends the following equation 1o calculate the net Safe Bearing Capacity * g,

based on Hansen's Bearing Capacity analysis:
Qe=1/F {CNe S de Ie + 4 (Ng- 1) Sydyig + 0.5y BN, S, dyiyX R o}

Where, C = Cohesion of soil.

¥ = Saturated Density of soil

B = Width of footing = 2.0 m (assumed)

R = Walter table correction factor depending upon position of water table
with respect to founding level

Q = Effective surcharge at footing level =y D (D = depth of footing)

Ne. Ng . N, = Bearing capacity factor
Se 8y .8, = Shape factor

de. dy. d, = depth factor
. = inclination factors
F = Factor of safety =3.0

B) Calculation of safe bearing pressure based on tolerable settlement.

The safe bearing pressure is to be found out from the elastic settlement consideration and is found from F
the following equation given LS. 8009 (part-1) 1976 ‘
Si= Suw = (HY 15¢,) C logy (po + Ap)/ pa
S; = Final settlement in mm
S.,L., Settiement computed from one dimensional test
H,= Thickness of soil layver in m
= Initial void ratio at mid height of of layer
C, = Compression Index
po = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied to
the calculated Sy in the form of a depth factor to be read from Fig:12 of 1.S. 8009 (part-1) 1976.
Corrected settlement S84 = Sy x depth factor
Depth factor is dependent on the following

i. D= Depth of footing ii. L= Length of footing  7ii. B= Width of footing

As per IS 12070 -1987

The safe bearing pressure should be estimated from the following eguation

gs = ¢e xNi
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= Discontinuity factor =0.1 ( Minimum value)
Depth 3.0 M

Uniaxial compressive strength, qe =90.0 MPa
gs = qe xNj

= 9.0x 0.1 = 0.90MPa = 90 Ton/sqm
Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M fon/sqm)
- 3.0 732.500 90.0
4.0 731.500 90.0
5.0 730.500 90.0
6.0 729.500 90.0
. 7.0 728.500 90.0
8.0 727.50 120.0
9.0 726,500 120.0
[0.0 725.500 120.0

9.0 CONCLUSION AND RECOMMENDATION

Sub soll at this site is of rocky type . Safe bearing capacity for open foundation is shown in above table.
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CONSTRUCTION OF BRIDGE AT CH-125+294,

1. INTRODUCTION:

1.1 This report presented herein deals with the 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 loundations
proposed 10 be constructed for proposed bridge.

1.2 Client’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring. sampling. various testing operations and cooperation and guidance during
finalization of report.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD..
H-7, BYE LANE NO.1 (A.NORTH). PANJABARI ROAD, SIXMILE, GUWAHATI-22 for the project
construction of bridge .

1.4 This report is based upon the results of field . laboratory tests conducted on selected soil/rock samples
collected from three bore hole up to the depth of 9.45 M each and interpretation of results were done as per
[RC 78-2000 and pertinent IS code of practices.

2. GEOLOGICAL BACKGROUND :

GEOLOGICAL BACKGROUND : Arunachal Pradesh, the “Land of the rising sun’ is located lowards the
northeastern Lip of India. It presents a breathtaking beautiful landscape with lowering snowclad peaks, steep
precipitous gorges, lush green valleys and innumerable sireams. The state is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26°28" and 29°30' N and 91°30" and 97°25" E. It occupies an area of 83.578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable forests, unpredictable
climatic conditions and poor road communications. Thus, it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic

histors .

LANDSLIDES AND SIESMOTECTONICS: The region is prone to earthquake. Since the middle of the
nincteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people |
ol diverse ethnic groups and cultural affinities lured by the pioneering spirit of man in quest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and
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documentalion of the geological information was made mostly by the British military expeditions during the
early part of the

nineteenth century prior to establishment of the GSI in 1851, This excludes the meticulous records of the
earthquakes which are available since the middle of the last century.

3. SCOPE OF WORK:

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

3.1 Mohilizing 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°
vitlue reaches 30 for 30 em or less penetration of SPT 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 carlier as per specifications.

3.2.3 Collecting disturbed soil samples from bore hole at regular interval and at every identifiable change
ol strata to supplement the boring records.

3.2.4 Reconding 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 Muisture content

{b) Sieve analysis

(¢) Hvdrometer analysis

(d) Liquid limit & Plastic limits

(e) Specific gravity

{1 Shear test on undisturbed and remoulded saturated disturbed soil samples

(¢) Determination of void ratio.

2
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3.4 Preparation and submission ol report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personne! for conducting the requisite field work were mobilized to the
site,

4.2 one number borehole was first marked on the ground surface as per the layout given (o us by the
Engineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per 1S: 1892-1979.

4.3.1 Standard penetration tesis were conducted in the above bore hole at every 1,50 m interval & al
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
holés by means of standard hammer of 63.5 Kg. falling freely from a height of 75 ¢m. The sampler was
driven 45 ¢m as per specifications & the numbers of blows required for cach 15 cm penetration were
recorded. The numbers of blows lor the first |3 em penetration were not laken into account. This was
considered as seating drive. The numbers of blows for next 30 ¢m 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 penetration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled. recorded and carefully transported 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 & al
change of strata as per sampling specifications. These sampling tubes after retrieval from the bore hole was
properly wixed und sealed at both ends. These were carefully labeled and transported to the laboratory for
testing. Undisturbed 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/intervals to
supplement the boring records. These samples were collected in polythene bags of suitable size. These

samples were properly sealed, labeled, recorded & carefully transported 1o the laboratory for testing.

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



http:m~rJ,.eu

REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-125+294.

4.3.5 Summary of bore holes:

Tablel
[ RL of bore hole Depth of Bore Water level during the time of i
| top hole(M) field work( M)
I 812,600 10.0 Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered
from bore hole / test locations: -

i) Bulk density and Moisture content

(b) Sieve analysis

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limits

(¢) Specilic gravity

(1) Shear test on remolded and saturated disturbed soil samples

(g) Determination of void ratio..

All the above Jaboratory 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 GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as
annexure.

7.0 Analysis of liquefaction potential

It is analysed through Sced and ldriss ( 1982) approach

Liguefaction is generally occurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( Cl 13.5.1. Theory and practice
of Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly

bouldery/ Shale probability of liquefaction is almost nil.



http:dnnc\.ur
http:I"hlw.un

A
= g‘fl\:\: :
e REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-125+294.

8.0 CALCULATION OF BEARING CAPACITY
(A) _Calculation of Net Safe Bearing Capacity based on shear Criteria

IS: 6403-1981 recommends the following equation to calculate the net Safe Bearing Capacity * g,
based on Hansen’s Bearing Capacity analysis:

Q=1/F {CNe Sede L+ g (Ng- 1) Sydig +05yBN, S, dyi,x Ry |

Where, C = Cohesion of soil.
¥ = Salurated Density of soil
B = Width of footing = 2.0 m (assumed)
Riw = Water table correction factor depending upon position of water table
with respect to founding level
Q = Effective surcharge at footing level =y D (D = depth of foating)

N Ng . N, = Bearing capacity factor
Se 8y .S, = Shape factor

deodyody = depth factor
i g+ &y = inclination factors
F = Factor of safety =3.0

B) Calculation of safe bearing pressure based on tolerable settlement
Ihe safe bearing pressure is to be found out from the elastic settlement consideration and is found from

the following equation given 1.S. 8009 (part-1) 1976

Sr= Sew = (HY [+e,) Celogy (po + Ap) pa
Sy = Final settlement in mm
Soee = Settlement computed from one dimensional test
H, = Thickness of soil layer in m
¢, = Initial void ratio at mid height of of layer
C. = Compression Index
P = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied to
the calculated Sy in the form of a depth factor w be read from Fig:12 of LS, 8009 (part-1) 1976.
Corrected settlement Sg = Sy x depth factor
Depth factor is dependent on the following

i. D= Depth ol footing  ii. L= Length of footing  1ii. B= Width of footing

e}
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Bearing eapacity for foundation resting on rock

As per 1S 12070 -1987

The safe bearing pressure should be estimated from the following equation
s = qe¢ xNi

Ni = Discontinuity tactor =0.1 { Minimum value)
Depth 3.0 M

Uniaxial compressive strength, qc =635.0 MPa
s = e aNi

= 6.5x 0.1 =0.65MPa= 65 Tan/sqm

Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sqm)
3.0 732.500 B 65.0
: 40 731.500 65.0
5.0 730,500 100.0
6.0 729.500 100.0
7.4) 728.500 100.0
8.0 727.50 100.0
9.0 726.500 100.0
. 10.0 725.500 100.0

9.0 CONCLUSION AND RECOMMENDATION

Sub soil at this site is of rocky type . Safe bearing capacity for open foundation is shown in above table.




BORE LOG CUM LABORATORY TEST RESULT
Name ol Project: Construction of RCC Bridge at KM — 125+294

Boring method: Rotary Drilling Date Commenced: 23-035-2016 Date completed: 24-05-2016
BH: 6 DEPTH OF WATER TABLE=Nat Encountered
t— o 1
o o v, E = bhﬂal' <
- I E - 1 - > i A o]
£ B 5 = = =] E | . = 12|25 Parameter 2
b= = ¥ o = [n) ey - o o " g
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c = G = b ™ | 9@ = |55 O | E‘g—‘; iy s |2o
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a2 - = = - | B |.u 8 || w|T=| | 28|85
EE E S i |z=|S|E7| & 535|352 2885
2 2 S < | P 3 z S| 5|5 | <=8\
= g d 2|55|° :
0.0-2.0 Bouldery strata 220 36
20M
2.00-3.00 Core recovery= 228 | 267 25 | 65
Rocky stratn %.33%RAQD= Nil
3.00-4.50 Care recovery= 8.67%
ROD=NIi
4.50-6.0 Core recovery= 14.00% 232 | 267 Al 0.7
ROD= Nii
6.00-7.5 Care recovery= 15 33%
ROD=Nil
7.50-9.0) Core recovery= 2267% 236 | 270 16 | 124
i ROD= 14.6%
9.00-10.0 H0M " Core recovery= J0.00%,
ROD=11.6%

L: Undisturbed Sample::  D: Disturbed Sample;:  P: Standard Penetration test:: DS: Direct shear test:: R=Refusal, N-value>100
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REPORT ON SOIL INVESTIGATION WORK FOR
CONSTRUCTION OF BRIDGE AT CH-132+117.

1. INTRODUCTION:

1.1 This report presented herein deals with the 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 bridge.

1.2 Client’s help is gratefully acknowledged in providing bore hole locations, close supervision and
checking during boring, sampling. various testing operations and cooperation and guidance during
fNinalization of report.

1.3 The work of Geotechnical Investigation was awarded to RELIANT FOUNDATIONS PVT LTD..
H-7. BYE LANE NO.I (ANNORTH). PANJABARI ROAD, SIXMILE, GUWAHATI-22 for the project
construction ol bridge .

1.4 This report is based upon the results of lield , laboratory tests conducted on selected soil/rock samples
collected from three bore hole up to the depth of 7.95 M each and interpretation of results were done as per
IRC 78-2000 and pertinent IS code of practices.

2. GEOLOGICAL BACKGROUND :

GEOLOGICAL BACKGROUND : Arunachal Pradesh, the “Land of the rising sun’ is Jocated towards the
northeastern tip of India. It presents a breathtaking beautiful landscape with towering snowclad peaks, steep
precipitous gorges, lush green vallevs and innumerable streams. The state is bound by neighboring

countries like China (Tibet), Bhutan and Myanmar towards North, West and East respectively. Arunachal
Pradesh lies between 26°28" and 29730' N and 91730" and 97°25" E. It occupies an area of 83,578 sq. kms .
Arunachal Pradesh is largely inaccessible rugged terrain with dense impenetrable forests, unpredictable
climatic conditions and poor road communications. Thus. it is geologically, a rather lesser known region.
Arunachal Pradesh consists of four physiographic domains viz. a) Himalayan range, b) Trans-Himalayan
range ¢) Naga-Patkoi range and d) Brahmaputra plain. Each domain has a distinctive geological and tectonic
history.

LANDSLIDES AND SIESMOTECTONICS: The region is prone to earthquake. Since the middle of the
nineteenth century, there had been at least two major earthquakes (1897 and 1950), which are among the
most destructive earthquakes in human history. The mountainous tracts of the region are inhabited by people

ol diverse ethnic groups and cultural affinities lured by the pioneering spirit of man in guest of the unknown,

be it geographical or geological. The earliest reference of the region is found in the Mahabharata and
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documentation of the geological information was made mostly by the British military expeditions during the
early part of the

nineteenth century prior to establishment of the GSI in 185]. This excludes the meticulous records of the
carthquakes which are available since the middle of the fast century.

3. SCOPE OF WORK:

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

3.1 Mobilizing necessary plant, equipments and personnel 10 the project site, setting up the equipment,
carrying out the Gield 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 50 for 30 em or less penetration of SPT 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 carlier as per specifications.

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

(¢) Hydrometer analysis

(d) Liquid limit & Plastic limits

(e) Specific gravity

(1) Shear test on undisturbed and remoulded saturated disturbed soil samples

(g) Determination of void ratio.
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3.4 Preparation and submission of report in three copies.

4.0 FIELD INVESTIGATIONS:

4.1 Necessary plant, equipment and personnel for conducting the requisite field work were mobilized to the
site.

4.2 one number borehole was first marked on the ground surface as per the layout given to us by the
Engineer-in-Charge.

4.3 Bore hole was bored at this site using rotary drilling method as per 18: 18921979,

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 1o 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 height of 75 cm. The sampler was
driven 45 cm as per specifications & the numbers of blows required for each 15 ¢m penetration were
recorded. The numbers of blows for the first |5 em 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
incarporated in respective bore logs. Disturbed soil samples obtained from standard split spoon sampler for
all the above standard penetration tests were collected in polythene bags of suitable size. These samples
were properly sealed, labeled, recorded and caretully transported 1o 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. Undisturbed 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/intervals 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.
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4.3.5 Summary of bore holes:
Tablel

RL of bore hole Depth of Bore Water level during the time of
top hole(M) field work( M)
840.80 8.0 Not encountered

5.0 LABORATORY INVESTIGATIONS:

5.1 The following laboratory tests were conducted on selected soil samples recovered

from bore hole / test locations: -

(a) Bulk density and Moisture content
ib) Sieve analysis

(¢) Hydrometer analysis

() Liguid limit & Plastic limits

(e) Specilic gravity

(F) Shear test on remolded and saturated disturbed soil samples

(¢) Determination of void ratio..

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

identified und classified as per IS: 1498-1970.

6.0 FINDING OF GEOTECHNICAL INVESTIGATION:

The study of bore logs/results of laboratory and other field tests are tabulated through different tables as

annexure,

7.0 Analysis of liquefaction potential

Itis analysed through Seed and Idriss ( 1982) approach

Liquefaction is generally occurs in fine to medium sand within a depth of 10.0M from ground surface. With
increasing overburden pressure the chances of liquefaction usually decrease. ( Cl 13.5.1, Theory and practice

ol Foundation design NN Som, S.C. Das, Prentice hall of India Pvt Ltd Publisher) . As the area is mostly

houldery probability of liquefaction is almost nil.
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8.0 CALCULATION OF BEARING CAPACITY
(A) _Calculation of Net Safe Bearing Capacity based an shear Criteria

IS: 6403-1981 recommends the following equation to caleulate the net Safe Bearing Capacity * g,
based on Hansen's Bearing Capacity analysis:

g5~ I {CNe Sede le + g (Ng= 1) Sqdg iy * 05y BN, S;d i, x R |

Where, € = Cohesion of soil.

"y = Saturated Density of soil

B = Width of footing = 2.0 m (assumed)

Ry = Water table correction factor depending upon position of water table

with respect to founding level
= Effective surcharge at footing level =y D (D = depth of footing)
. Ng . N, = Bearing capacity factor
. 8y .8y = Shape factor
o iyl = depth factor
JAg. by = Inclination factors
= Factor of safety =3.0
Bl Calculation of safe bearing pressure based on tolerable settlement.
I'he sale bearing pressure 1s to be found out from the elastic settlement consideration and is found from
the following equation given 1.S. 8009 (part-1) 1976
Si= Sqea = (H 1Hea) Ce logia (po + ApY pe
S¢ = Final settlement in mm
Soed = Settlement computed from one dimensional test
H, = Thickness ol soil layer in m
¢, = Initial void ratio at mid height of of layer
C, = Compression Index
po = Initial effective pressure at mid height of layer
Ap = pressure increment
For the computation of settlement of foundation founded at certain depth, a correction should be applied to
the caleulated Sy in the form of a depth factor to be read from Fig:12 of LS. 8009 (part-1) 19706.
Corrected settlement Sy = Sy x depth factor
Drepth factor is dependent on the following

Hg 02O

. D= Depth of footing  ii. L= Length of footing  iii. B= Width of footing
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Bearing capacity for foundation resting on rock

As per IS 12070 -1987
The safe bearing pressure should be estimated from the following equation

gs = ge xNj

Ni = Discontinuity factor =0.1 ( Minimum value)
Depth 3.0 M

Uniaxial compressive strength, ge =75.0 MPa
s = qo xNi
= 7.5x 0.1 =0.75MPa = 75 Ton/sqm
Tablel Safe Bearing Capacity at different depth

Foundation Depth below RL of founding | Recommended net safe bearing
ground level (M) level Capacity (M ton/sqm)
3.0 837.80 G5.0
C 4.0 _836.80 65.0
5.0 835.80 63.0
6.0 83480 65.0
7.0 833.80 100.0
8.0 832.80 100.0

9.0 CONCLUSION AND RECOMMENDATION
Sub soil at this site is of rocky type . Safe bearing capacity for open foundation is shown In above table.




Name of Project: Construction of RCC Bridge at KM — 1324117,

Boring method: Rotary drilling

DEPTH OF WATER TABLE=Not Encountered

Date Commenced: 26-03-2016

BORE LOG CUM LABORATORY TEST RESULT

Date completed: 27-05-2016
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D
(-2 50 P R Soft Rock. Core recovery= 10,0% 24 | 266 23| 33
250M ROD=Nil
2.5-4.50 P R Hard Rock Core recovery= | | 13%
ROD=NII
4. 50-6.00 P R Core recovery= 18.00% 225 | 247 37 7.6
ROD= 14.3%
6, 00-7 50 P R Core recovery= 21.33%
RQD= 126%
T.50-8,00 P R fo0M | Care recovery=28.00% 232 267 4.1 10.9
ROD= 16.8%

U: Undisturhed Sample::

D: Disturbed Sample::

I: Standard Penetration test:

DS: Direct shear test::

R=Refusal, N-value>=100




Depths gH7 RL

0.00M

2.50M

7.95M

% Soft rock fﬁfﬁ;

840.800

838.300

832.850

Hard Rock

Fig1:Cross-section & subsoil prefile
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Site Photographs



Site Phatographs




