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CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed Administrative Building in permanent

campus of Central University of Jharkhand at village - Cheri /
Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil investigation
work was programmed and for this, the services of M/s. Jharkhand
Foundation Consultants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also

include the subsoil properties for each stratum so as to come up with

the design parameters for designing foundations, the depth of

foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.
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CHAPTER -1

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

Sl. No. Bore Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 2.00 18/02/2012 18/02/2012
2 BH-02 2.00 18/02/2012 18/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per I[S: 1892.

Standard penetration tests were conducted in the bore hole at regular
intervals as per IS: 2131 ix: bore hole using a split spoon sampler The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.
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CHAPTER - III

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liguid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity analysis for skaiiow foundations has been done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnet safe = 1 /F(CNeScDc + p(Ng-1)SqDgq + 0.5B;N,S,D;Rw)
Where Onet safe = Safe net bearing capacity of soil based on the shear
failure criteria

C = Cohesion of clay

¥ = Unit weight of soil

= Overburden pressure
B = width of foundation

Rw = Water table correction factor
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F = Factor of safety

N¢, Ng, Ny = Bearing capacity factors

Sc, Sq, Sy= Shape factors

D¢ Dg, Dy = Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2
respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

St = (pB(1-p*)I)/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidation settlemenrt zonsidered as per clause 9.2.2.2 -

Se = Ht/(1+eo) x Cc logio ((po + Ap)/Po) X Aoed X ds X d;

Where Sc;= Consolidation settlement

Ht = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap =increase in overburden pressure
Aoed = Oedometer correction factor

ds = depth factor

d: = Rigidity factor
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CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomiposed product of rock below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (tony/m?)
(m) from
EGL
1.50 19.0
2.00 23.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data

and with any madi‘fiéd interpretation of geo-technical expert.

(A Maiti)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth
As per 15:6403-1981 Cl. 5.1.2
In case of General shear failure
Gret sate =1/ F[ CNS.ddie + q(Ng-1)Sd iq + 0.5BYN,S,d,iR,,']
In case of Local shear failure
Gretsate = 1/F[0.67{CN'Sd.ly + q(N'q-1)S,d4iq + 0.5BYN',S,d,iR,,']
Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where  Qpuersae = Safe bearing capacity
C = Cohesion
¥ = Bulk unit weight
N, N,, N, = Bearing capacity factors

B = Width of the foundation

d,d,d, = Depth factors

Sy Sq, S, = Shape Factors i, ig- 1, = Inclination factors
SHAPE FACTORS (15:6403-1981), Clause 5.1.2.1, table-2

221040250A

Shape of foundation S, S8q Sy
i) Continuous strip 1.00 1.00 1.00
ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-04(B/L)
iit) Square 1.30 1.20 0.80
iv) Circular 1.30 1.20 0.60
EPTH FAUTURS {I5:6403-198T), Clause 5. 1.2.2
d, 140.2(D/B)sqrt(Ng)
d, for ®<10'=1 |for & >10° =1+ 0.1(D¢/B)sqrtN,
d, for <10"=1 [for & >10° = 1+ 0.1(Dy/B)sqrtNy
Now , c = 0t/m® y=  2.000 t/m’ SqNo= 1.963
® = 36 yap= 1.000 t/m’ C= 0
Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1
. General Shear [  Yqcal Shear
BC Factors failuer faituer
N&= 49.316 21.846
Ng= 36.28 11.475
N= 53.156 11.930
Using the Factor of Safety = 6
IR o] M o
g .‘g é 3 .'g _g .g Onet safe
= .8 ol Inclination [from SBC
w0 ] <
g = E & E Ry | Shape factors Depth factors factors |GSFailure| 7/ m?
& £ S t/mz
B L S Sq Sy d, dg dy i [y
1.50 | 1.50 150 [050]1301120] 080 | 139120 120 [ - | -] - 19.02 19.02
2.00 | 2.00 1,50 1050 1301120 080 | 129 1.15 | 1.15 - | -1- 20.27 20.27
2.50 | 2.50 150 [050| 130120} 080 | 1.24 | 112} 1.12 i B 21.73 21.73
3.00 | 3.00 150 0501130120} 080 } 120|110} 110 | - | —~{ -- 23.30 23.30
1.50 | 1.50 2.00 |050] 130 120| 080 | 1.52 | 1.26 | 1.26 - -} - 24.51 24.51
2.00 | 2.00 2,00 {050} 130120 080 [ 1.39 | 1.20 | 1.20 —- -] - 25.36 25.36
2550 | 250 | >93] 2,00 [050] 1.0 | 1.20] 080 | 131 | 146 | 116 | — | ~| —| 2658 | 2658
3.00 | 3.00 200 1050|130 (120 080 { 126|113 113 | - | —-{ - 27.98 27.98
1.50 | 1.50 250050 1301120 080 | 165|133 | 133 | - | -~} - 30.46 30.46
2.00 | 2.00 250 |050{1304120) 080 | 149)125) 125 | -~ | - - 30.79 30.79
250} 2.50 250 [050) 130120 080 | 139|120} 120 | - | --| - 31.70 3170
3.00 | 3.00 250 {050]| 130120 080 | 133|116 | 116 | — | -] - 32.89 32.89
7 Jharkhand Foundai




CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERI/MANATU UNDER
JHARKHAND

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF

KANKE BLOCK, DISTT.- RANCH],

FIELD BORE LOG DATA SHEET

boulder and calcareous noodles

(Termination Depth = 2.00 m)

penetration

Bore Hole No. BH-01 (Administrative Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 18/02/2012 Date of Completion 18/02/2012
Dateand DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 [15-30 [30-45 sample
Reddish moorarré 50m 0.50 ) i ) ) ) DS
Reddish brown sand mix with mooram
and pabbles 1.00 145 | 10 | 15 | 20 35 |SPT/DS
1.10m
Light greyish weathred rock mix with 2.00 2.08 |50 blows for 8cm| >100 {SPT/DS|

SPT - Standard Penetration Tests

DS - Disturbed samples

UDS - Undisturbed samples

221040250A
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JHARKHAND

CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERI/MANATU UNDER

FIELD BORE LOG DATA SHEET

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF

KANKE BLOCK, DISTT.- RANCHI,

rock mix with gravels

(Termination Depth = 2.00

6cm penetration

Bore Hole No. BH-02 (Administrative Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 18/02/2012 Date of Completion 18/02/2012
Date and DESCRIPTION SYMBOL, DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To (m) | 0-15 [15-30 [30-45 sample
Dark brown weathered to soft rock 050 . ) ) ) ) DS
1.00 145 | 6 | 131 28 41 {SPT/DS
1.50m
Yellowish grey decomposed product o 2.00 221 | 34,50 blows for | >100 |SPT/DS|

SPT - Standard Penetration Tests

DS - Disturbed samples

UDS - Undisturbed samples

221040250A
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1.0

1.1.

1.2.

1.3.

1.4.

1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed Library Building in permanent campus

of Central University of Jharkhand at village — Cheri / Manatu,
Block-Kanke, Ranchi, Jharkhand a subsoil investigation work was
programmed and for this, the services of M/s. Jharkhand Foundation
Consultants, Flat No. - 4D (Forth Floor), Laxmi Apartment, Old
Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the design paraun.ciers for designing foundations, thc depth of
foundation and the selection of type of foundation. As the ground.
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.
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CHAPTER - 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presenAte'd below in tabular form:

Sl No. Bore Terminating Date of Date of
Hole Depth (M) commencemernt completion
No.
1 BH-01 2.00 18/02/2012 18/02/2012
2 BH-02 2.00 18/02/2012 18/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at reguleu“
intervals as ;w1 IS: 2131 in bore hole using a split =:nron sampler. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Foun



CHAPTER - III

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liquid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.
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CHAPTER - IV

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soﬂs. Also the
vertical movernents due to-compression of the soil should. be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity -.-:-lysis for shallow foundations has be2= done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Onetsafe = 1 /F(CNcScDe + p(Ng-1)S¢Dgq + 0.5B,N,S,D,Rw)
Where dnet safe = Safe net bearing capacity of soil based on the shear
failure criteria

C = Cohesion of clay

Y = Unit weight of soil

= Overburden pressure
B = width of foundation

Rw = Water table correction factor

4 Jharkhand Found



F = Factor of safety

N¢, Ng, Ny = Bearing capacity factors

Sc, Sq, Sy= Shape factors

D¢ Dq, D, = Depth factors
All the Bearing capacity factors, Shape _‘factors and depth factors has been
considered as 18:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

S; = (pB(1-pA)])/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidatinn settlement considered-as per clause 9.2.2.2.

Se = Ht/(1+eo) x Cc logio ((po + Ap)/po) X Aoed X df X dr

Where Sc= Consolidation settlement

H: = Thickness of the compressible layer
C¢ = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap = increase in overburden pressure
Aoed = Oedometer correction factor

dr = depth factor

dr = Rigidity factor

221040260B 5 Jharkhand Fow
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CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed product of rock below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?2)
(m) from
EGL
1.50 18.0
2.00 22.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data

and with any modified interpretation of geo----nical expert.

(A Maiti)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)

6 Jharkhand Fou
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNBPATIONS -
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth

As per 15:6403-1981 Cl. 5.1.2

In case of General shear failure

Gnet safe =1/ F[ CNS.d.ic + q(Ng-1)Sqdqiq + 0.5BYN,S,di,R,,]

In case of Local shear failure

Gnet safe = 1/F[0.67{CN'Scd iy + q(N'g-1)Sqdgiq + 0.5BYN'S,d,i R, ']

Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where  Qpetsafe = Safe bearing capacity
C = Cohesion "

y = Bulk unit weight

N,, N,, N, = Bearing capacity factors

B = Width of the foundation

d,dgd, = Depth factors

Se S S, = Shape Factors I, ig, iy = Inclination factors
SHAPE FACTORS (I5:6403-1981), Clause 5.1.2.1, table-2

Shape of foundation Se Sq Sy

i) Continuous strip 1.00 1.00 1.00

ii) Ractangle 1+02(B/L) 1+0.2(B/L) 1-0.4(B/L)
iii) Square 1.30 1.20 0.80
iv) Circular 1.30 1.20 0.60
DEFPTH FACTORS (I5:6203-1981), Ulause 5.1.2.2

d, 1+0.2(D/B)sqrt(Ng)
d, for ©<10"=1 [for @ >10° = 1+ 0.1(Dy/ B)sqrtN,
d, for <10°=1 [for ® >10° = 1+ 0.1(Dy/B)sqrtN,
Now , Cc = 0t/m* y= 1925 t/m’ SqNo= 1.963
d = 36 Y= 0.925t/m’ C= 0
Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1
| General Shear Local Shear
BC Factors faiizo failuer
= 49.316 21.846
T 36.28 11.475
N= 53.15¢ 11.930
Using the Factor of Safety = 6
S8 | o8| S8 Qnet safe
S g el g = Inclination |from SBC
0 b= -
g = £ 8 £ R, | Shape factors Depth factors factors |GSFailure| T/ g2
8] S S t/mz
B L S 5 S d. dq d, L[ [d
1.50 | 1.50 150 [0501 130120 0.80 | 1.39 ] 1.20 | 1.20 R I - 17.83 17.83
2.00 | 2.00 150 |050] 1.30 | 1.20| 0.80 | 1.29 | 115 | 115 | — | = | - | 1906 | 19.06
2.50 | 2.50 150 {050 130120 080 [ 124|112 112 | - |~ -] 2047 | 2047
3.00 | 3.00 150 |{0.50] 1.30 ({ 1.20| 0.80 | 1.20 | 1.10 } 1.10 —- -] - 21.99 21.99
150 | 1.50 2.00 |050] 130} 120] 080 | 152 1.26 | 1.26 | - | —| - | 2292 | 2292
2.00 j 2.00 200 {050f 130|120 0.80 | 1.39{ 1.20 | 1.20 - | -] - 23.78 23.78
250 | 250 | 998 200 [0.50| 130 | 120] 0.80 | 131 | 116 | 116 | — | — | —| 2497 | 2497
3.00 | 3.00 2,00 |050] 130120 080 [ 126113 | 113 | — [~ —~] 2633 | 2633
1.50 | 1.50 250 [0.50] 130 [ 1.20] 080 | 1.65] 133 | 133 | - | - -] 2844 | 2844
2001 2.00 250 [050)130§1.20| 080 | 149 | 125 | 1.25 o 28.82 28.82
2.50 | 2.50 250 {0.50{ 130|120 0.80 | 1.39 | 1.20 | 1.20 o I 29.72 29.72
3.00 j 3.00 250 |050( 130|120 0.80 | 1.33 | 1.16 | 1.16 -] -] - 30.89 30.89
7 Jharkhand Fou




GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF

CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCH]I,
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-01 (Library Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 18/02/2012 Date of Completion 18/02/2012
Date and DESCRIPTION SYMBOL| DEPTH SPT N-Value{ Typeof | Remarks
Depth From(m) | To (m) | 0-15 [15-30 [30-45 sample |
0.50 - - - - - DS

Reddish brown silty coarse sand

1.00 1453 2 8 |17 19 |SPT/DS

1.60m
Darkbrown mooram mix with gravles
and soft rock ;

200 | 225 [ 33,50blows for | >100 |SPT/DS
10cm penetration

(Termination Depth = 2.00 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples

221040260B 8 Jharkhand Foun



GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF

CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCHI,
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-02 (Library Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 18/02/2012 Date of Completion 18/02/2012
Date and DESCRIPTION SYMBOL| DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To (m) | 0-15 [15-30 [30-45 sample
0.50 - - - - - DS

Dark greyish brown silty sand

1.00 1.45 2 |13 14 27 |SPT/DS

‘ 1.70m
Light grey graveles to stiff product of
rock mix with calcites

200 | 221 | 19,50blows for | »100 [SPT/DS
6cm penetration

(Termination Depth = 2.00 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples

221040260B 9 Jharkhand Foundai
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1.0

1.1.

1.2.

1.3.

1.4.

1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the
construction of the proposed Girls Hostel in permanent campus of
Central University of Jharkhand at village — Cheri / Manatu,
Block-Kanke, Ranchi, Jharkhand a subsoil investigation work was
programmed and for this, the services of M/s. Jharkhand Foundation
Consultants, Flat No. -~ 4D (Forth Floor), Laxmi Apartment, Old
Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
thc design parameters for designing fcuiidations, the depth of
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.

1 Jharkhand Found
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CHAPTER - 1I

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

S1. No. Bore | Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 2.00 19/02/2012 19/02/2012
2 BH-02 2.50 19/02/2012 19/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
intervals as per IS: 2131 in bore hc:z+asing a split spoon sampler. The spli:
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Foun



CHAPTER - 1II

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size unalysis.

Liquid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due te compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity analysis for shallow four.Z.#ions has been done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Onetsafe = 1 /F(CNeScDe + p(Ng-1)SqDq + 0.5B,N,S,D;Rw)
Where Jnet safe = Safe net bearing capacity of soil based on the shear
failure criteria

C = Cohesion of clay

¥ = Unit weight of soil

= Overburden pressure
B = width of foundation

Rw = Wéter table correction factor
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F = Factor of safety

Nc, Ng, N, = Bearing capacity factors

Sc, Sq, Sy = Shape factors

D¢ Dg, D, = Depth factors
All the Bearing capacity factors, Shap_g factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

S: = (pB(1-p)])/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidation settlement considered as per clause 9.2.2.2-

Se = Ht/{1+eo) x Cc logio {{(po + AP)/Po) X Aoed X di X d¢

Where Sc= Consolidation setticment

H; = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

I

po = initial overburden pressure

Ap = increase in overburden pressure
Aoed = Oedometer correction factor

df = depth factor

d. = Rigidity factor
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CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed product of rock below:. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 19.5
2.00 23.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data

and with any modified int: w=etation of geo-technical expert.

(A Maiti)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)

221040260C 6 Jharkhand Founc
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS. -
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth

As per 15:6403-1981 Cl1. 5.1.2

In case of General shear failure

Gret sate =1/ F[ CNS.ddi; + g(Ng-1)S4dgig + 0.5BYN,S,d iR, ]

In case of Local shear failure

Gret sate = 1/F[0.67{CN'Scddiy + q(N'g-1)S4diq + 0.5BYN',S,d,i,R,']

Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where (et safe = Safe bearing capacity
C = Cohesion

v = Bulk unit weight

N, N, N, = Bearing capacity factors d,d,d, = Depth factors
Se Sq; Sy = Shape Factors ier ig, iy = Inclination factors
SHAPE FACTORS (15:6403-1981), Clause 5.1.2.1, table-2

B = Width of the foundation -

hape of foundation S¢ 8q Sy
i) Continuous strip 1.00 1.00 1.00
ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-0.4(B/L)
iii) Square 1.30 1.20 0.80
iv) Circular 1.30 1.20 0.60
DEPTH FACTUKS (15:64U3-1Y81), Clause 5.1.2.2
d. 1+0.2(D/B)sqrt(Ng)
d, for <10°=1 [for ® >10° = 1+ 0.1(Dy/ B)sqrtN,
d, for <10°=1 [for ® >10° = 1+ 0.1(D;/B)sqrtNo
Now, c = 0t/m? y= 2,000 t/m’ SqNg= 1.963
@ = 36 yap= 1.000 t/m’ C= 0

Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1

e General Shear Local Shear
B Tactors failuer failuer
= 49.316 21.846
&= 36.28 11.475
N, = 53.156 11.930
Using the Factor of Safety = 6
3 -B g 3 .8 _: 2 Qnet safe
N« =R Inclination |from SBC
n o o g =1
g = 5 ‘u:.a § R, { Shape factors Depth factors factors  |GSFailure| T/ m?
8] & & t/m2
B L S T 5 5 d, dg d, [y
T50 | 1.50 150 [050] 130|120 080 [ 139 120 [ 120 | — | -] —| 1002 | 19.02
7,00 | 2.00 150 J050| 130 [120] 080 [ 129 | 115 | 115 | — | — [ - 2027 | 2027
250 | 2.50 150 |050] 130(1.20] 080 | 1.24 | 1.12 | 1.12 e B 21.73 21.73
3.00 ) 3.00 150 1050] 1301120} 080 | 1.20 | 1.10 | 1.10 - | -] - 23.30 23.30
1.50 | 1.50 2,00 |050f{ 130 1.20} 0.80 } 152} 1.26 | 1.26 - |- - 24.51 2451
2.00 1 2.00 200 {050)130{1.20]| 0.80 | 1.39| 1.20 | 1.20 - | -1 - 25.36 25.36
250 | 250 | 92500 [0.50[ 1.30 | 1.20 | 080 | 131 | 116 | 1.16 | — | -] —| 2658 | 26.58
3.00 } 3.00 200 |0501130(11.20) 080 | 1.26 | 1.13 | 113 - |- - 27.98 27,98
150} 1.50 250 1050113011201 080 { 1651} 1.33{ 133 - -1~ 30.46 30.46
200 | 2.00 250 {050) 1301201 080 ) 149 125 1.25 N I 30.79 30.79
250 | 2.50 250 |05011.30]1.20] 080 | 1.39 | 1.20 | 1.20 - -] - 31.70 31.70
3.00 ) 3.00 250 |05011.3011.20) 0.80 } 1.33} 116 | 1.16 - |-1-- 32.89 32.89
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHER/MANATU UNDER KANKE BLOCK, DISTT.- RANCHI,
JHARKHAND

FIELD BORE LOG DATA SHEET

221040260C

Bore Hole No. BH-01 (Girls Hostel 3 Beded)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 19/02/2012 Date of Completion 19/02/2012
Date and DESCRIPTION SYMBOL| DEPTH SPT N-Value] Typeof | Remarks
Depth N From(m) | To(m) | 0-15 |15-30 |30-45 sample
Dark brown sand mix with mooram
and pabbles 0.50 - - - - - DS
1.00 145 ) 5 1 17| 20 37 |SPI/DS
LA4om 18, 30, 50 bl
Light yellow brown patches coars 2.00 237 e ows >100 {SPT/DS
. for 7cm
sand mix with gravels and soft rock .
penetration
(Termination Depth = 2.00 m)
SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
8 Jharkhand Founda



221040260C

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCHI,
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-02 (Girls Hostel 3 Beded)

Method of Boring Auger and Rotary Water Table 2.50m bgl

Dia. of the Bore Hole 150 mm -

Date of Commencement 19/02/2012 Date of Completion 19/02/2012

Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof { Remarks

Depth B From(m) | To (m) | 0-15 |15-30 [30-45 sample
0.50 - - - - - DS
Reddish brown mooram 1.00 1.45 6 1 181 10 28 |SPT/DS
2.00 245 | 18 | 25 | 36 | 61 |[SPT/DS
2.10m

250 | 254 |50blows for4em| >100 [SPT/DS
penetration

White grey soft rock with pices o
gravels and boulder

(Termination Depth = 2.50 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
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1.0

1.1.

1.2,

1.3.

1.4.

1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed Central School in permanent campus

of Central University of Jharkhand at village - Cheri / Manatu,
Block-Kanke, Ranchi, Jharkhand a subsoil investigation work was
programmed and for this, the services of M/s. Jharkhand Foundation
Consultants, Flat No. - 4D (Forth Floor), Laxmi Apartment, Old
Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the  design parameters fo. designing foundations, the depth o1
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.

1 Jharkhand Foun



2.1.

2.2,

321040260D

CHAPTER - 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

S1. No. Bore | Terminating Date of Date of
Hole Depth (M} commencement completion
No.
1 BH-01 2.50 19/02/2012 19/02/2012
2 BH-02 2.00 19/02/2012 19/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
intervals as per IS: 217 1.in bore hole using a split spoon sarai2r. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Found:



CHAPTER - III

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size unalysis.

Liguid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.

221040260D 3 Jharkhand Found
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression. of the soil should be within.tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the

foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity analysis for ckzllow foundations has been done in -
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnetsafe = 1 /F(CNcScDe + p(Ng-1)SqDq + 0.5B,N,S,D,Ry)
Where Onet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay

Y = Unit weight of soil

p = Overburden pressure

B = width of foundation

Rw = Water table correction factor
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERI/MANATU UNDER

KANKE BLOCK, DISTY.- RANCHI,
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-01 (Central School)

Method of Boring Auger and Rotary Water Table 250mbgl

Dia. of the Bore Hole 150 mm

Date of Commencement 19/02/2012 Date of Completion 19/02/2012

Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth . : From(m) | To (m) [ 0-15 |15-36"[30-45 » | sample

Reddish brown mooram

0.50m 0.50 - - - - - DS

1.00 145 | 14 1 17 | 19 36 |SPT/DS

Brownish grey soft rock mix with 2.00 245 | 23 | 30 | 36 | “66 |SPT/DS

mooram and graveles
250 | 253 [50blows for3em{ >100 [SPT/DS

penetration

(Termination Depth = 2.50 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples

221040260D
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHER/MANATU UNDER KANKE BLOCK, DISTT.- RANCH],
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-02 (Central School})

Method of Boring Auger and Rotary Water Table 2.50m bgl

Dia. of the Bore Hole 150 mm

Date of Commencement 19/02/2012 Date of Completion 19/02/2012

Date and DESCRIPTION SYMBOL,| DEPTH SPT N-Value| Typeof | Remarks
Depth |} - -~ ' " From(m) | To (my [ 0-15 [15-30 [3045 sémple

Yellowish brown coarse sand mix withf: 0.50 - - - - - DS

mooram

1.00 145 5 17 { 20 37 |SPT/DS

1.50m 18, 37, 50 blows
White grey brown patches soft rock 2.00 234 for 4cm >100 |SPT/DS
penetration

(Termination Depth = 2.00 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples

2210402600 9 Jharkhand Found
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1.0

1.1,

1.2,

1.3.

1.4.

1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed Academic Building-1 in permanent

campus of Central University of Jharkhand at village — Cheri /

‘Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil investigation

work was programmed and for this, the services of M/s. Jharkhand
Foundation Consultants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the design parameters for designing foundations, the depth of
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.

1 Jharkhand Found



2.1.

2.2.

221040260F

CHAPTER - 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

Sl. No. Bore Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 2.00 20/02/2012 20/02/2012
2 BH-02 2.50 © 20/02/2012 20/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
izzccrvals as per IS: 2131 in bore hole usiug a split spoon sampler. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Foun



CHAPTER -III

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liguid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.

221040260F 3 Jharkhand Found
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing zapacity analysis for shallow foundatic..shas been done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnet safe = 1 /F(CNcScDe + p(Ng-1)SqDq + 0.5B,N,S,D,Rw)
Where Qnet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay

Y = Unit weight of soil

p = Overburden pressure

B = width of foundation

Rw = Water table correction factor

4 Jharkhand Founa



F = Factor of safety

Ne, Ng, N, = Bearing capacity factors

S, Sq, Sy= Shape factors

D¢ Dg, D,=Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

Si = (pB(1-1)1)/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Txersolidation settlement considered a« - ~i-clause 9.2.2.2

Se = Ht/(1+eo) x Cc logio ((po + AP)/Po) X Aces X df X d;

Where Sc= Consolidation settlement

H: = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap = increase in overburden pressure
Aoed = Oedometer correction factor

ds = depth factor

d: = Rigidity factor

221040260F 5 Jharkhand Founda



CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed product of rock below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 18.0
2.00 22.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these so1l data

and with any modified interpret....un of geo-technical expett.

(A Maitz)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)

221040260F 6 Jharkhand Found



CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth
As per 15:6403-1981 Ci. 5.1.2
In case of General shear failure
Gret sate =1/F[ CNScdd, + q(Ng-1)Sedqiq + 0.5BYN,S,d\i R, ]
In case of Local shear failure
Qret sate = 1/F[0.67{CN'Sd iy + q(N'-1)Sqd i + 0.5BYN'S,di,R,,']
Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where  (petsafe = Safe bearing capacity
C = Cohesion B = Width of the foundation
y = Bulk unit weight
N,, Ny, N, = Bearing capacity factors  dd.,d, = Depth factors

S. Sq Sy = Shape Factors iy, iq, i, = Inclination factors
SHAPE FACTORS (IS:6403-1981), Clause 5.1.2.1, table-2
Shape of foundation Sc Sq Sy
i) Continuous strip 1.00 1.00 1.00
ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-0.4(B/L)
iii) Square 1.30 1.20 0.80
iv) Circular 1.30 1.20 0.60
DEPTH FACTORS {I5:64U3-1981), Ulause 5.1.2.2
d, 1+0.2(D/B)sqrt(Ng)
d, for ®<10°=1 |for ® >10° = 1+ 0.1(D¢/B)sqrtN,
d, for <10°=1 [for ® >10° = 1+ 0.1(D;/B)sqrtN,
Now, c = 0t/m* y= 1925 t/m’ SqNo= 1.963
o = 36 fup= 0925 t/m’ C= 0

Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1

General Shear | "1 gcal Shear L
BC Faciuss failuer failuer
N& 49.316 21.846
Nq= 36.28 11475
N,= 53.156 11.930
Using the Factor of Safety = 6
HE ,5 E ‘E .g ::‘,s S qnetsafe
N S Inclination jfrom SBC
g 85| BT|R,| Shape fact Depth
g % El Qg™ ape factors epth factors factors |GSFailure| T/ m?
2 8] & t/m2
B L c | Sq Sy d. dy ] 4y I tlg| 1y
1.50 ] 1.50 150 (050 1.30[1.20) 080 | 139} 1.20 | 1.20 -1 -1- 17.83 17.83
2.00 | 2.00 150 (0501 1301120 080 | 1.29 ] 1.15 ] 1.15 - |- - 19.06 19.06
250 | 2.50 150 {0501 1301120) 080 | 1244 112} 112 -~ ] -] - 20.47 20.47
3.00 | 3.00 150 (050) 1.3011.20| 080 | 1.20 | 1.10 | 1.10 N R 21.99 21.99
1.50 | 1.50 2,00 (050] 1301201 080 | 1.52{ 126 | 1.26 - - - 22,92 22,92
2001 2.00 ! 200 {050113011.20} 080 { 1.39} 120} 1.20 -} -] - 23.78 23.78
250 | 2.50 | 29U 500 [050] 1.30 | 1.20 | 080 | 131 | 116 | 116 | — | — | —| 2497 | 2a.97
3.00 | 3.00 200 {050{130}1.20| 080 | 1.26 | 113 | 1.13 o 26.33 26.33
150 | 1.50 250 1050113011201 080 | 165 1331 133 —- -} - 28.44 28.44
2.00 | 2.00 250 1050] 1305120 080 149 ] 125] 1.25 S 28.82 28.82
250 | 2.50 250 |050113011.20) 080 | 1.39 | 1.20 | 1.20 - -] - 29.72 29.72
3.00{ 3.00 250 {0501 13011.201 080 | 133 | 1161 1.16 - -1~ 30.89 30.89
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCH],
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-01 (Academic Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 20/02/2012 Date of Completion 20/02/2012
Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 [15-30 |30-45 sample
Reddish mooram 050 ) - ) B ) Ds
1.00m 1.00 145 | 4 § 10| 20 30 |SPT/DS
White grey soft rock 200 | 221 | 3550Dblowsfor | >100 |SPT/DS
6cm penetration
(Termination Depth = 2.00 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCHI,
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-02 (Academic Building)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 20/02/2012 Date of Completion 20/02/2012
Dateand DESCRIPTION SYMBOL)| DEPTH SPT N-Value] Typeof | Remarks
Depth To(m) | 0-15 [15-30 [30-45 sample
0.50 - - - - - DS

Reddish brown mooram with pebbles
1.00 145 | 10 | 12 | 15 27 |SPT/DS

1.50m
2.00 245 | 18 { 27 | 36 63 |SPT/DS

Light grey soft rock mix with graveles

250 | 2.55 |50 blows forSem| >100 |SPT/DS
penetration

{Termination Depth = 2.50 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples

9 Jharkhand Found
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1.0

1.1.

1.2.
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1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed Academic Building-2 in permanent

campus of Central University of Jharkhand at village - Cheri /
Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil investigation
work was programmed and for this, the services of M/s. Jharkhand
Foundation Consultants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the design parameters for designing foundations, the depur of
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.

1 Jharkhand Foun
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2.2.

221040260H

CHAPTER ~II

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

Sl. No. Bore Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 3.00 21/02/2012 21/02/2012
2 BH-02 2.50 21/02/2012 21/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
intervals as per .. 2131 in bore hole using a split spoc::--ampler. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Founc



CHAPTER - ITI

3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liguid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.

. 221040260H 3 Jharkhand Found:
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity analvsis for shallow foundations has been-done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnetsafe = 1/F(CNeScDe + p(Ng-1)SqDq + 0.5ByN,S,D;Rw)
Where Onet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay

Y = Unit weight of soil

P = Qverburden pressure

B = width of foundation

Rw = Water table correction factor

4 Jharkhand Founc



F = Factor of safety

N¢, Ng, N, = Bearing capacity factors

Se¢, Sq, Sy= Shape factors

D¢ ,Dq, D, = Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

Si = (pB(1-19)])/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidatioq settlement considered as per clause 9.2.2.2

Sc = Ht/(1+eo) x Cc logio ((Po + Ap)/po) X Aced X df X d;

Where S.= Consolidation settlement

H: = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap = increase in overburden pressure
Aoed = Oedometer correction factor

ds = depth factor

d: = Rigidity factor

221040260H 5 Jharkhand Foun



CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed preduct of rock below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 18.0
2.00 22.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data
a~7 vith any modified interpretation of geo-technir~1 expert. -

(A Maitr)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)

221040260H 6 Jharkhand Foun
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth

As per 15:6403-1981 CI. 5.1.2

In case of General shear failure

Gnet sate =1/ F[ CNSdd; + q(Ng-1)Sydgig + 0.5BYN,S,d,iR,.']

In case of Local shear failure

Grnetsate = 1/F[0.67{CN'Scd.igy + g(N'¢-1)Sdig + 0.5BYN',5,d,i,R,,']

Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where et safe = Safe bearing capacity
C= Cohesiorn

¥ = Bulk unit weight

N,, N, N, = Bearing capacity factors

B = Width of the foundation

d.d,d, = Depth factors

Se, 54, S, = Shape Factors iy, igy i, = Inclination factors
SHAPE FACTORS (1S:6403-1981), Clause 5.1.2.1, table-2

Shape of foundation Sc Sq Sy
i) Continuous strip 1.00 1.00 1.00
ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-04(B/L)
iii) Square 130 1.20 0.80
iv) Circular 1.30 1.20 0.60
DEPTH FACTUKS (I5:6403-1981}, Clause 5.1.2.2
d. 1+0.2(D/ B)sqrt(Ng)
d, for ®<10"=1 [for ® >10° =1+ 0.1(D;/B)sqrtN,
d, for ®<10°=1 [for ® >10° = 1+ 0.1(D;/B)sqrtN,
Now , C = 0t/m*y= 1950 t/m’ SqNg= 1.963
® = 36 Y= 0950 t/m’ C= 0
Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1
General Shear Local Shear
|- BCFacters | - popar -- I “failuer
N&= 49.316 21.846
Ng= 36.28 11.475
N,= 53.156 11.930
Using the Factor of Safety = 6
o~ A
E .§ E E 5 _: 5 Qnet safe
N g S Inclination |from SBC
th s g Mg|R
£ = E 2 gl R Shape factors Depth factors factors |GSFailure| T/ m?
] & S t/mz
B L Se Sq Sy d, dg d, L]y
1.50 | 1.50 150 (05011301 1.20] 080 | 1.39 | 1.20 | 1.20 - -] - 18.23 18.23
2.00 | 2.00 150 |050] 130120 080 { 1.29 ]| 115 | 1.15 - - - 19.46 19.46
2.50 | 2.50 150 |050| 1.30 { 1.20 | 0.80 | 1.24 | 1.12 | 1.12 e R 20.89 20.89
3.00 | 3.00 150 |050) 130 (1207 080 | 120} 110§ 110 | -~ | - -- 2242 2242
1.50 | 1.50 200 [050) 1.30 | 1.20| 080 | 1.52 | 1.26 | 1.26 - |- - 23.45 23.45
2.00 | 2.00 2.00 }050| 130 11.20] 080 | 1.39 | 120 | 1.20 - -1 - 24.30 24.30
250 | 2550 | 9491 550 [050] 130 | 1.20| 080 | 131 | 116 | 116 | ~ | ~| -] 2551 | 2551
3.00 1 3.00 2.00 [050} 130|120} 080 | 1.26 | 1.13 | 1.13 - |1-1- 26.88 26.88
1.50 1 1.50 250 05011301120} 080 | 1.65| 1.33 | 1.33 - -1 - 29.12 29.12
2,00 | 2.00 250 [050| 1.30|1.20| 080 | 149 ] 1.25 | 1.25 e Bl I 29.47 2947
2.50 | 2.50 250 {050 1.301120| 0.80 | 1.39 ] 1.20 ] 1.20 e 30.38 30.38
3.00 | 3.00 250 [050] 130120 080 | 1.33 | 1.16 § 1.16 - -1~ 31.56 31.56
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JHARKHAND

FIELD BORE LOG DATA SHEET

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHER)/MANATU UNDER

KANKE BLOCK, DISTT.- RANCHI,

{Termination Depth = 3.00 m)

4cm penetration

Bore Hole No. BH-01 (Academic Building Part -2)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 21/02/2012 Date of Completion 21/02/2012
Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 [15-30 3045 sample
0.50 - - - - - DS
Yellowish grey sandy silt mix with|
mooram 1.00 1.45 7 10 | 19 29 SPT/DS
1.45m
2.00 245 | 10} 18 | 23 41 |SPT/DS
Light grey decomposed soft rock mix
with graveles and pabbles 3.00 319 | 31,50blows for | >100 |SPT/DS

SPT - Standard Penetration Tests

DS - Disturbed samples

UDS - Undisturbed samples

Jharkhand Foun




GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE BLOCK, DISTT.- RANCH],
JHARKHAND
FIELD BORE LOG DATA SHEET
Bore Hole No. BH-02 (Academic Building Part -2)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 21/02/2012 Date of Completion 21/02/2012
Dateand DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To (m) | 0-15 [15-30 [30-45 sample
0.50 - - - - - D5
Reddish brown sandy silt mix withj&¥
mooram 1.00 145 5 16 | 19 35 (SPT/DS
145m
2.00 245 | 10 | 17 | 29 46 |SPT/DS
Light brown decomposed soft rock mix
with graveles and pabbles 250 | 271 | 29,50blows for | >100 |SPT/DS
6cm penetration
(Termination Depth = 2.50 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
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1.1.

1.2.
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1.5.

CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed School of Management in permanent

campus of Central University of Jharkhand at village — Cheri /
Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil ‘invéstigation
work was programmed and for this, the services of M/s. Jharkhand
Foundation Consuitants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making twe nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the d-zn parameters for designing founc.uons, the depth of
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.

" bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.

1 Jharkhand Founc



2.1.

2.2,

221040260G

CHAPTER - 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

Sl1. No. Bore | Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 2.00 21/02/2012 21/02/2012
2 BH-02 4.00 21/02/2012 21/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
fatervals as per IS: 2131 in bore hole ==-ing a split spoon sampler. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.

Jharkhand Foun
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3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liquid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.

121040260G 3 Jharkhand Founda
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

. Bearing capacity analysis for shallow foundations has been- done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnetsafe = 1/F(CNeScDe + p(Ng-1)SqDq + 0.5B,N,S,DyRw)
Where Onet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay

Y = Unit weight of soil

P = Qverburden pressure

B = width of foundation

Rw = Water table correction factor

4 Jharkhand Fou



F = Factor of safety

Ne, Ng, N, = Bearing capacity factors

Sc, Sq, Sy= Shape factors

D¢ ,Dq, D, = Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as IS:64d3—1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

Si = (pB(1-p)I)/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidation settlement considered as per clause 9.2.2.2

Se = Ht/(1+eo) x Cc logio ((po + Ap)/Po) X Aced X di X d;

Where S:= Consolidation settlement

H: = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap = increase in overburden pressure
Aced = Oedometer correction factor

df = depth factor

d: = Rigidity factor

221040260G 5 Jharkhand Founda



CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decompesed product of rock below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 18.0
2.00 22.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data
. and with any modified interr~: ation of geo-technical expert. R

(A Maiti)
(M.E. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)

221040260G 6 Jharkhand Found
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth
As per 15:6403-1981 Cl1. 5.1.2

In case of General shear fa.lure

Oret sate =1/ F[ CNScd e + q(Ng-1)Sqdgig + 0.5BYN,5,d iR, ]

In case of Local shear failure

et safe = 1/ F[0.67{CN' S d.iy + q(N'g-1)Sqdiq + 0.5BYN',S,d,i,R,,']

Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where  Qpetsate = Safe bearing capacity

C = Cohésion B'=Width of the fourrdation

¥ = Bulk unit weight

N,, Ny, Ny = Bearing capacity factors  d,,d,d, = Depth factors

So Sq Sy = Shape Factors i, i i, = Inclination factors
SHAPE FACTORS (15:6403-1981), Clause 5.1.2.1, table-2
Shape of foundation S, Sq Sy
i) Continuous strip 1.00 1.00 1.00
ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-0.4(B/L)
iii) Square 1.30 1.20 0.80
iv) Circular 1.30 1.20 0.60
DEPTH FATUTURS {I5:64U3-1981), Clause 5.1.2.Z
d. 1+0.2(D/B)sqrt(Ng)
d, for ®<10°=1 [for ® >10" = 1+ 0.1(D;/B)sqrtN,
d, for <10'=1 |for & >10° = 1+ 0.1(D¢/B)sqrtNy
Now , cC = 0t/m?y= 2000 t/m’ SqNp= 1.942
® = 36 ey~ 1.000 t/m’ C'= 0

Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1

General Shear Local Shear
BC™:'ar8 | failuer i failuer
N~ 47.718 21.360
Ng&= 34.79 11123
N,= 50.593 11477
Using the Factor of Safety = 6
S o= | 2 e ¥ e
: -g E 8 .2 _g -S qnelsafe
N g Sl Inclination {from SBC
e n g b=
',—_'-‘1 - § 5 § R,, | Shape factors Depth factors factors |GSFailure| T/ m?
8] S £ t/mz
B L Sc | 5q S5 d. dg d, L4y
T30 [ 1.50 T50 0501 130 [120] 080 [ 130 | 110 [ 110 | — | -]~ 1 1815 | BB.5
2.00 | 2.00 150 |050] 130120 080 | 1.29 | 1.15 | 1.15 - || - 19.34 19.34
2.50 ] 2.50 150 J0.50) 1.30 ] 1.20] 0.80 | 1.23 | 1.12 | 1.12 -] -1 - 20.73 20.73
3.001 3.00 150 {0.50( 130 §120{ 0.80 | 1.19 | 1.10 | 1.10 N 22,22 2222
1.50 | 1.50 2.00 {050] 1.30}120) 080 | 1.52 | 1.26 | 1.26 N N 23.38 23.38
2.00 | 2.00 200 10501 130]120{ 080 | 1.39 | 1.19 | 1.19 - - - 24.20 24.20
250 | 2.50 | S9uare 500 [0.50| 130 | 1.20| 0.80 | 131 | 116 | 116 | — | - | ~| 2536 | 2536
3.00 | 3.00 2.00 (05011301120 080 | 1.26 | 1.13 | 1.13 LN I 26.69 26.69
1.50 | 1.50 250 1050) 1301120 080 | 1.65| 1.32 | 1.32 R e 29.06 29.06
2001 200 250 (0501301120 080 | 149§ 124 ) 1.24 ~ - - 29.38 29.38
250 | 2.50 250 10501 130120 0.80 | 1.39 | 1.19 | 1.19 R e 30.24 30.24
3.00 3.00 250 [050f 1.3011.20f 080 | 1.32 | 1.16 | 1.16 e B 31.38 31.38
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JHARKHAND

FIELD BORE LOG DATA SHEET

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER

KANKE BLOCK, DISTT.- RANCH],

5cm penetration

(Termination Depth = 2.00 m)

Bore Hole No. BH-01 (School of Management Parikh Ji)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 21/02/2012 Date of Completion 21/02/2012
Date and DESCRIPTION SYMBOL/ DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 J15-30 3045 sample
Reddish mooram 0.50 } } ) ) i DS
1.00m 1.00 145 10| 15| 20 35 |SPT/DS
White grey soft rock 200 | 220 |32 50blowsfor| >100 |SPT/Dg

SPT - Standard Penetration Tests

DS - Disturbed samples

UDS - Undisturbed samples

8 Jharkhand Foun
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FIELD BORE LOG DATA SHEET

GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER

JHARKHAND

KANKE BLOCK, DISTT.- RANCHI,

Bore Hole No. BH-02 (School of Management Parikh Ji)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 21/02/2012 Date of Completion 21/02/2012
Date and DESCRIPTION SYMBOL| DEPTH SPT N-Value{ Typeof | Remarks
Depth From(m) | To(m) | 0-15 [15-30 }30-45 sample
0.50 - - - - - DS
Light yellowish grey soft rock mix with T 1.00 145 | 6 8 { 10| 18 |SPT/DS
coarse sand and graveles
2.00 245 | 6 | 18 { 19 | 37 |[SPT/DS
3.00 345} 8 | 14| 30 | 44 [SPT/DS
400 | 419 |31 50blows for | >100 |SPT/DS

(Termination Depth = 4.00 m)

4cm penetration

SPT - Standard Penetration Tests

DS - Disturbed samples UDS - Undisturbed samples

Jharkhand Found:
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CHAPTER -1

INTRODUCTION:

In an attempt to facilitate the design of foundation structures for the

construction of the proposed PG Boys Hostel-1 in permanent

campus of Central University of Jharkhand at village — Cheri /
Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil investigation
work was programmed and for this, the services of M/s. Jharkhand
Foundation Consultants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes for this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also

include the subsoil properties for each stratum so as to come up with

the design parameters for Jésigning foundations, the depth oo

foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the uhexplored

part of the area at the time of selecting design parameters.
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CHAPTER ~ 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are pfeéented below in tabular form:

Sl1. No. Bore | Terminating Date of Date of
Hole Depth (M) commencement completion
No. :
1 BH-01 2.50 20/02/2012 20/02/2012
2 BH-02 3.00 20/02/2012 20/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
intervals as per IS: 2: . .-in bore hole using a split spoon saiz.icr. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.
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3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size analysis.

Liquid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the soil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing capacity -analysis  for shallow- foundations has been .done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Onetsafe = 1 /F(CNeScDe + p(Ng-1)S¢Dq + 0.5B,N,S,D,Ry)
Where Onet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay
Y = Unit weight of soil
= Overburden pressure
B = width of foundation
Rw = Water table correction factor
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F = Factor of safety

Ne, Ng, Ny = Bearing capacity factors

Sc, Sq, Sy= Shape factors

Dc Dq, D, = Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

S; = (pB(1-p)1)/E
Where u= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidation settlement considered as.per clause 9.2.2.2 .

Sc = Ht/(1+eo) x Cc logio ((po + Ap)/po) X Aoed X df X d;

Where Sc= Co::solidation settlement

H; = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap = increase in overburden pressure
Aoed = Oedometer correction factor

dr = depth factor

d: = Rigidity factor
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CHAPTER -V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed preduet of roek below. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 18.0
2.00 22.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutions may be suitably adopted based on these soil data
and witk z:x modified interpretation of geo-technical exyoZ:«. -

(A Maiti)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)
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CALCULATION OF BEARING CAPACITY FOR SHALLOW FOUNDATIONS
FROM SHEAR FAILURE CONSIDERATION

Bearing capacity of foundation of different sizes of foundation at different depth

As per 15:6403-1981 Cl. 5.1.2

In case of General shear failure

Gret safe =1/ F[ CNSdi. + q(Ng-1)S4dgiq + 0.5BYN,S,diR,,']

In case of Local shear failure

Qret sate = 1/ F[0.67{CN'Sd iy + q(N'g-1)S¢dqiq + 0.5BYN'S,d,i R, ]

Considering the worst case as fully submersed i.e. water table raises upto the ground surface
Where
C = Cohesion

v = Bulk unit weight
N,, N,, N, = Bearing capacity factors  d,d,d, = Depth factors
S, Sq, Sy = Shape Factors i¢, ig, i, = Inclination factors
SHAPE FACTORS (15:6403-1981), Clause 5.1.2.1, table-2

(ret safe = Safe bearing capacity
B = Width of the foundation

Shape of foundation Sc 8q Sy

i } Continuous strip 1.00 1.00 1.00

ii) Ractangle 1+0.2(B/L) 1+0.2(B/L) 1-0.4(B/L)
iii) Square 1.30 1.20 0.80
tv) Circular 1.30 120 0.60
DEPTH FACTOUKS (15:64U3-1981), Clause 5.1.2.2

d, 1+0.2(D/ B)sqrt(N)

d, for ©<10"=1 [for & >10° =1+ 0.1(D¢/B)sqrtN,

d, for ®<10°=1 |for ® >10° = 1+ 0.1(D;/ B)sqrtN,
Now, Cc = 0t/m*y=  1.925t/m’ SqNo= 1.963
D = 36 faw= 0.925t/m’ C= 0

Bearing Capacity factors as per 15:6403-1981 Table 1 Clause 5.1.1

General Shear Local Shear
BC Factors failuer S TabE
= 49,316 21.846
= 36.28 11.475
N,= 53.156 13.930
Using the Factor of Safety = 6
Tt p— ey - -
S '§ E’ 3 g 'o‘ 2 Inet safe
N & Al BN Inclination |from SBC
bl g |
5 = g 5 £ R,, | Shape factors Depth factors factors |GSFailure| T/ o
& & & t/m®
B L S [ S| 5 [d[d [ 4 Y
1.50 | 1.50 1.50 S0 1.30 [ 1.200 080 [ 139 1.20 | 1.20 S 17.83 17.83
2.00 | 2.00 150 1050130120 080 [ 129§ 115 1.15 - | -] - 19.06 19.06
250 | 2.50 150 105011307120} 080 ) 124 ) 112} 112 N I B 20.47 20.47
3.00 1 3.00 150 10507 130)1120) 080 { 1.20 | 1.10 | 1.10 e e 21.99 21,99
150 | 1.50 200 105013011201 080 § 152} 126 1.26 e 2292 22,92
2.00 | 2.00 2.00 {0501 130]120) 080 ) 139| 1.20 | 1.20 R 23.78 23.78
250 | 2.50 | 5994500 [0.50] 130 | 120| 080 | 131 ] 116 | 116 | — | | | 2497 | 2497
3.00 ] 3.00 2,00 }1050)130)120] 080 | 1.26 | 1.13 | 1.13 o I 26.33 26.33
1.50 | 1.50 250 {0501 1301120 080 | 1.65| 1.33 | 1.33 - -] - 2844 . | 2844
2001 2.00 250 {050]130]120) 080 | 149 [ 125 1.25 - -] - 28.82 28.82
250 | 250 250 0501130120} 080 | 1.39 | 1.20 { 1.20 — | ] - 29.72 29.72
3.00 ] 3.00 250 1050|130 §1.20| 080 | 1.33 ) 116 | 116 e I 30.89 30.89
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHER/MANATU UNDER KANKE BLOCK, DISTT.- RANCH],
JHARKHAND

FIELD BORE LOG DATA SHEET

Bore Hole No. BH-01 (P.G. Boys Hostel)

Method of Boring Auger and Rotary Water Table 2.50m bgl

Dia. of the Bore Hole 150 mm

Date of Commencement 20/02/2012 Date of Completion 20/02/2012

Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 |15-30 [30-45 sample

Reddish brown mooram with pebbles

0.50m 0.50 - A I I DS

1.00 145 6 8 | 10 18 {SPT/DS

2.00 245 { 21| 29 | 34 63 |[SPT/DS

Light brownish yellow soft rock mix
with graveles

250 | 254 |50 blows for4cm| >100 |SPT/DS
penetration

(Termination Depth = 2.50 m)

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE - CHERYMANATU UNDER KANKE FLOCK, DISTT.- RANCH],
JHARKHAND
FIELD BORE LOG DATA SHEET
Bore Hole No. BH-02 (P.G. Boys Hostel)
Method of Boring Auger and Rotary Water Table 2.50m bgl
Dia. of the Bore Hole 150 mm
Date of Commencement 20/02/2012 - Date of Completion 20/02/2012
Date and DESCRIPTION SYMBOL DEPTH SPT N-Value| Typeof | Remarks
Depth From(m) | To(m) | 0-15 [15-30 [30-45 sample
0.50 - - - - - DS
Reddish mooram
1.00 145 4 5 6 11 |SPT/DS
2.00 245 6 8 | 12 20 |SPT/DS
" 2.50m
Light grey soft rock mix with gravele 3.00 334 17 e’fi’:’fciiows >100 [SPT/DS
and pabbles .
penetration
(Termination Depth = 3.00 m)
SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples
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1.0

1.1.

1.2.

1.3.

1.4.

1.5.

CHAPTER -1

INTRODUCTION:
In an attempt to facilitate the design of foundation structures for the

construction of the proposed PG _Boys Hostel-2 in permanent

campus of Central University of Jharkhand at village — Cheri /
Manatu, Block-Kanke, Ranchi, Jharkhand a subsoil -invéstigétion
work was programmed and for this, the services of M/s. Jharkhand
Foundation Consultants, Flat No. - 4D (Forth Floor), Laxmi
Apartment, Old Argora Road, Argora, Ranchi-834002.

The scope of the soil investigation consisted of making two nos. of
bore holes fo;‘ this proposed building.

The formation at the site is to be reported for various layers presented
at their respective depth along with their thickness. This would also
include the subsoil properties for each stratum so as to come up with
the design parameters for designing foundations, the depth of
foundation and the selection of type of foundation. As the ground
water table location influences the bearing capacity of a foundation
and the method of construction of a foundation at the site, its location
has also to be found.

Soil samples both in disturbed and undisturbed condition wherever
possible are to be collected. These samples would be different
laboratory tests to obtain various properties of sub-soil formation.

The exploration of the sub-soil formation being limited to two nos.
bore holes it is suggested that due weighted is given to the unexplored

part of the area at the time of selecting design parameters.
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CHAPTER - 11

2.0 PROJECT DETAILS:

The fieldwork consisted of two nos. of bore hole at pre-determined location.
The detail of fieldwork like depth of bore hole, date of the field work of site

are presented below in tabular form:

Sl No. Bore | Terminating Date of Date of
Hole Depth (M) commencement completion
No.
1 BH-01 2.00 22/02/2012 22/02/2012
2 BH-02 2.50 22/02/2012 22/02/2012

The fieldwork also included collection of undisturbed samples, disturbed
samples and conducting standard penetration tests at regular intervals. The

bore holes of 150mm diameter (SX size) are sunk by hand auger boring. The

field work was carried out as per IS: 1892.

Standard penetration tests were conducted in the bore hole at regular
interval.ras per IS: 2131 in bore hole using a -;'lit spoon sampler. The split
spoon sampler used for this test advanced by driving with a monkey

weighing 63.5kg, falling freely through 750mm. The soil specimens were

preserved in polythene bags for logging purpose.
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3. LABORATORY TESTING:

No laboratory tests were conducted on the collected samples due to the presence of
moorum, kankars and highly weathered decomposed product of rock.

Grain size aﬁulysis.

Liquid Limit, Plastic Limit Tests.

Bulk Density, Dry Density.

Natural Moisture Content.

Specific Gravity.

Unconsolidated Undrained (UU) test.

One dimensional consolidation test.

The tests were conducted as per relevant IS Specifications.
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CHAPTER -1V

4.0 FOUNDATION DESIGN ASPECTS:

A suitable foundation for any structure should have an adequate factor
of safety exceeding the bearing capacity of the supporting soils. Also the
vertical movements due to compression of the sqil should be within tolerable
limit for the structure. The foundations in accordance with the
recommendations herein will satisfy these criteria.

FOUNDATION DESIGN CRITERIA

The maximum permissible total settlement and differential for the
foundation settlement is governed by the technical requirements of the

structure.

BEARING CAPACITY OF OPEN FOUNDATION

Bearing cap~~ity analysis for shallow foundations b~z.been done in
accordance with IS: 6403-1981. The following equation has been used for
the analysis.

Qnetsafe = 1/F(CNeScDe + p(Ng-1)SqDq + 0.5B,N,S,D;Rw)
Where Onet safe = Safe net bearing capacity of soil based on the shear

failure criteria

C = Cohesion of clay
¥ = Unit weight of soil
= Overburden pressure
B = width of foundation
Ry = Water table correction factor
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F = Factor of safety

N¢, Ng, N, = Bearing capacity factors

S, Sq, Sy= Shape factors

D¢ ,Dq, D,=Depth factors
All the Bearing capacity factors, Shape factors and depth factors has been
considered as 1S:6403-1981, Table -1 clause - 5.1.1 , 5.1.2.1 and 5.1.2.2

respectively.

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION

Settlement calculation has been done as per IS: 8009 (Part-1)-1976.
Immediate settlement considered as per clause 9.2.3.2

Si = (pB(1-p)))/E
Where p= Piosson’s ratio = 0.5 for clay

I = Influence factor
Consolidation settlement considered as per clause 9.2.2.2- -~ .. .

Se = Ht/{1+eo) x Cc logio ((po + AP)/Po) X Aceg X df X dr

Where Sc= Consolidation settlement

H: = Thickness of the compressible layer
C. = Co-efficient of consolidation

eo = initial void ratio

po = initial overburden pressure

Ap =increase in overburden pressure
Aced = Oedometer correction factor

dr = depth factor

d: = Rigidity factor
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CHAPTER -~V

5.0 SOIL PROFILE AND & RECOMMENDATION

From the exploratory bore holes at the site it is observed that sub soil
formation at this site consists of cohesionless formation at ground surface
and highly weathered decomposed product of rock betow. Details of the
formations along with the “N” values are shown in the field bore log data

sheets.

Based on calculation the following bearing capacities are recommended:

SBC for Open foundation
Depth (ton/m?)
(m) from
EGL
1.50 18.0
2.00 23.0

* Detail calculations are shown in the subsequent pages.
However, any other alternative solutzons may be suitably adopted based on these sazl data

" and with any modified interpretation of _--~technical expert.

(A Maiti)
(MLE. Soil Mech. and Fdn. Engg.)
(Chartered Engineer)
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