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CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

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. 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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. 

1.4. 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. 

1.5. 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-II 

2.0 PROJECT DETAILS: 

2.1. 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 IS: 1892. 

2.2. Standard penetration tests were conducted in th~ bore hole at regular 

• I • intervals as per IS : 2131 !!: bore hole using a split spoon sampler. ~he 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. 

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 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 st .. ~.How foundations has been done in 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis. 

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 
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221040250A 

F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the Bearing ~ap~city factors , Shape factors and depth factors has been 

considered as IS: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 

Where ).l= 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 log10 {{po + ~p)/po) X Aoed X dt X dr 

Where Sc = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

~p =increase in overburden pressure 

Aoed = Oedometer correction factor 

dr = depth factor 

dr =Rigidity factor 

5 
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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 prodtl{;t· 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 0 pen foundation 
Depth (tonjm2) 

(m) from 
EGL 

1.50 19.0 

2.00 23.0 
*Detail calculatwns are shown m the subsequent pages. 
How~ver, any other alte'f!lative solutions may be suitably adopted based on these soil data 
and with any n;odified interpretation of geo-technical expert. 
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CALCULATION' OF BE'ARING'CA:F'.ACITY'F0R S'HA1·tOW FOUNDATIONS 
FROM SHEAR FAILURE CONSIDERATION 

Bearing capaCity of foundation of different sizes of foundation a t different depth 

As per IS:6403-1981 Cl. 5.1.2 

In case of General shear failure 

qnet safe =1 /F[ CNc;Scdcic + q(Nq-1 )Sqdqiq + 0.5ByNrSrciy4Rw '] 

In case of Local shear failure 

qnet safe = 1/F[0.67{CN'c;Scdcicl + q(N'q-1)Sqdqiq + 0.5ByN'ySydyiyRw'] 

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

Where q netsafe =Safe bearing capacity 

C =Cohesion B =Width of the found'afion 

y = Bulk unit weight 

N" Nq, N1 = Bearing capacity factors de~dq-dy = Depth factors 

S<> Sq, Sy = Shape Factors ic, iw iy = Inclination factors 

SHAPE FACTORS (IS:6403-1981), Clause 5 .1.2.1, table-2 
Shape ot foundation Sc Sq Sy 

i ) Continuous strip 1.00 1.00 1.00 
ii) Ractangle 1+0.2(8/L) 1+0.2(8/L) 1-0.4(8/L) 

iii) Square 1.30 1.20 0.80 
iv) Circular 1.30 1.20 0.60 
Ulll" l.t1l'AL1 Ul{::> \1::>:0' oU.j-l~Cl), Llause ;J.l..L • .L 

d., 1 +0.2(D /B)sqrt(N<t>) 

dq for <I>< 10" = 1 for <I> >10" = 1 + 0.1(Dt/8)sqrtN<I> 

ely for <I>< 10" = 1 for <I> >10° = 1+ 0.1(D1/8)sqrtN<I> 

Now , c = 0 t/m2 y= 2.000 t/m3 SqN<I>= 1.963 

<I>= 36 'Ysub= 1.000 t/m
3 

C'= 0 

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

·BCFactors 
General ~hear . Local Shear 

failuer failue> 

N= c 49.316 21.846 

N= q 36.28 11.475 

Ny= 53.156 11.930 

Using the Factor of Safety = 6 

-sse ..... = ..... = 0 0 0 0 qnet safe Ql ~ ._.. <II~ ...c:::c 
.~ ~ P..ra .... rd Inclination from SBC rd"'Cj P.."'Cj 

Rw Shape factors Depth factors 
Cll = ...c:: = <II = factors GSFailure Tfmz ::s Cll = 0 = ..s 0 0 

t/mz ..... ..... 

8 L Sc Sq Sy de d q dy lc lq ly 

1.5U 1.5U 1.50 U.5U 1.3U 1.2U U.I5U 1.39 1.2U 1.2U - -- -- 19.U2 19.02 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- -- -- 20.27 20.27 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 -- - -- 21.73 21.73 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 -- -- -- 23.30 23.30 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 -- -- -- 24.51 24.51 
2.00 2.00 2.00 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 25.36 25.36 
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 -- - -- 26.58 26.58 
3.00 3.00 2.00 ' 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- - -- 27.98 27.98 

1.50 1.50 2.50 . 0.50 1.30 1.20 0.80 1.65 1.33 1.33 -- -- -- 30.46 30.46 
2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.25 1.25 -- - -- 30.79 30.79 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 31.70 31.70 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 -- -- -- 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- CHERI/MANATU UNDER KANKE BLOCK, DISTT.- RANCH!, 

JHARKHAND 

221040250A 

FIELD BORE LOG DATA SHEET 

BH-01 (Administrative Building) 
Auger and Rotary 
150mm 

0.50 

1.00 

Water Table 

1.45 10 15 20 35 

2.00 2.08 50 blows for Scm >100 
penetration 

(Termination Depth= 2.00 m) 

8 

2.50m bgl 

2012 
Remarks 

sample 

DS 



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, DISTT.- RANCH I, 

JHARKHAND 

Bore Hole No. 
Method of Boring 
Dia. of the Bore Hole 
Date of Commencement 

FIELD BORE LOG DATA SHEET 

BH-02 (Administrative Building) 
Auger and Rotary 
150mm 
18/02/2012 

Water Table 

Date of Completion 

2.50m bgl 

18/02/2012 
Date and 

Depth 
DESCRIPriON SYMBOL DEPrH SPT N-Value Type of Remarks 

From(m) To (m) 0-15 15-30 30-45 sample 

Dark brown weathered to soft rock 
0.50 - - - - - DS 

1.00 1.45 6 13 28 41 SPT/DS 
1------- 1.50m 
Yellowish grey decomposed product o 
rock mix with gravels ~\ 

2.00 2.21 34, 50 blows for >100 SPT/DS 
6cm penetration 

I I 
(Termination Depth= 2.00 m) 

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

221040250A 9 



A 

REPORT ON 

GEOTECHNICAL INVESTIGATION 

FOR THE CONSTRUCTION OF 

491-2 

THE PROPOSED G+3 STORIED LIBRARY 

BUILDING IN PERMANENT CAMPUS OF CENTRAL 

UNIVERSITY OF JHARKHAND AT VILLAGE CHERI I 

MANATU, IN BLOCK- KANKE 

RAN CHI 

SUBMITTED TO: 

O.S.D. PROJECT 

CENTRAL UNIVERSITY OF JHARKHAND 

CITY CENTRE 

OPP. CMPDI, KANKE ROAD 

RANCH!, JHARKHAND 

EXECUTED BY: 

JHARKHAND FOUNDATION CONSULTANTS 
Regd. Office: 

FLAT NO. 4-D (4TH FLOOR) LAXMI APPARTMENT 
OLD ARGORA ROAD, ARGORA 

RANCH!- 834002 
Ph.- 9431389413 I 09931095033 



Table of Contents 

) CHAPTER! 

Introduction 1 

CHAPTER II 

Project Details 2 

CHAPTER III 

Laboratory Testings 3 

CHAPTER IV 

Foundation Design & aspects 4-5 

CHAPTERV 
6 

Sub-Soil profile and recommendation 

Calculation of bearing capacity 7 

Field Bore Log data sheet 8-9 



CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I Manatu, 

Block-Kanke, Ranclir, 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 . 

1.2. The scope of the soil investigation consisted of making two nos . of 

bore holes for this proposed building. 

1.3. 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 parar •• ~~ers for designing foundations, the · Jepth 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. 

1.4. 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 . 

1.5. 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 -II 

2.0 PROJECT DETAILS: 

2.1. 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 18/02j2012 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. 

2.2. Standard penetration tests were conducted in the bore hole at regular 

intervals as l' ';r IS: 2131 in bore hole" using a split ::;,;·io·n 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. 

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 soils . Also the 

vertical movem en ts due· to·compFessie-n 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 ;: .. ,. Jysis for shallow foundations has b-:'-:::: done· in 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis . 

qnet safe = 1/F(CNcScDc + p(Nq-1)SqDq + O.SByNySyDyRw) 

Where qnet safe = Safe net bearing capacity of soil based on the shear 

failure criteria 

c 

y 

p 

B 

Rw 

= Cohesion of clay 

= Unit weight of soil 

= Overburden pressure 

= width of foundation 

= Water table correction factor 

4 



221040260B 

F = Factor of safety 

Nc, Nq, Ny =Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the J?earing capacity factor~ , Shape factors and depth factors has been 

considered as IS: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 

Where ).!= Piosson's ratio = 0.5 for clay 

I = Influence factor 

Consolida+:i.-:-.n settlement considered.as per clause 9.2 .2 .2. 

Sc = Ht/(1 +eo) X Cc logw ((po + Llp)/po) X Aoed X dt X dr 

Where Sc = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

ilp = increase in overburden pressure 

Aoed = Oedometer correction factor 

dr = depth factor 

dr = Rigidity factor 

5 
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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 a re shown in the field bore log data 

sheets. 

Based on calculation the following bearing capacities are recommended: 

SBC for 0 pen foundation 
Depth (ton/m2) 

(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 interyretation of geo-: ··:··;izical expert. 
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(M.E. Soil Mech. and Fdn. Engg.) 
(Chartered Engineer) 



CALCULATION OF BEARING. CAPACITY FOR SHAU;OW FOUND-ATIONS ,., 

FROM SHEAR FAILURE CONSIDERATION 
Bearing capacity of foundation of different sizes of foundation at different depth 

As per IS:6403-1981 Cl. 5.1.2 

In case of General shear failure 

qnet safe =1/F[ CNcScdcic + q(Nq-l)Sqdqiq + 0.5ByN1S1dyi1Rw') 

In case of Local shear failure 

qnetsafe = 1/F[0.67{CN'cScdcicJ + q(N'q-1)Sqdqiq + 0.5ByN'y51dyiyR,v') 

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

Where qnet safe = Safe bearing capacity 

C =Cohesion 
.. 

B =Width of the found'atitm 

y = Bulk unit weight 

N" Nq, N1 =Bearing capacity factors d"dWdY = Depth factors 

S0 Sq, S1 = Shape Factors ic, iq, iy = Inclination factors 

SHAPE FACTORS (IS: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 
Ul:.l' l.t:tl'J\Ll Ul~:::O tl:::O:O'IU.:l-1'::101), Llause J.l.L.L 

d., 1 +0.2(D/B)sqrt(N<l>) 

dq for <I>< 10" = 1 for <I> >10° = 1 + 0.1(D1/B)sqrtN<I> 

d, for <I>< 10" = 1 for <I> >10° = 1 + 0.1(Dr/B)sqrtN<I> 

Now, c = 0 t/m2 y= 1.925 t/m3 
SqN<~>= 1.963 

<I> = 36 Ysub= 0.925 t/m
3 

C'= 0 

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

BCFactors · 
General ~hear Local Shear . . 

fai!".::::'·· 
. . 

failuer 

N= c 49.316 21.846 

N= q 36.28 11.475 

Ny= 53.15E 11.930 

Using the Factor of Safety = 6 

-s~a 
...... r:: ...... r:: 0 0 0 0 qnet safe G.l ~ ._. aJ~ ~:.= 

-~ ~ P..rd .... rd Inclination from SBC rd"O p..'"Cl 
Rw Shape factors Depth factors tl) r:: ..r:: r:: aJ r:: factors GSFailure T/m

2 
::I tl) ;:1 0 ;:1 

.E 0 0 
tfm2 ...... ...... 

B L ::;c ::;q ::;y d e dq dy lc lq ly 

1.50 1.50 1.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- l'/.1i::S 17.83 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- - -- 19.06 19.06 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 -- -- -- 20.47 20.47 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 -- -- -- 21.99 21.99 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 -- -- -- 22.92 22.92 
2.00 2.00 2.00 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 23.78 23.78 
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 -- -- -- 24.97 24.97 
3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- -- -- 26.33 26.33 

1.50 1.50 2.50 0.50 1.30 1.20 0.80 1.65 1.33 1.33 -- -- -- 28.44 28.44 
2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.25 1.25 - -- -- 28.82 28.82 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 29.72 29.72 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 -- -- -- 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 · CHERijMA!-IATU UNDER KANKE BLOCK, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

BH-01 (Library Building) 
Auger and Rotary 
150mm 

2012 

Water Table 

1.00 1.45 . 2 8 17 

2.00 2.25 33, 50 blows for >100 

(Termination Depth= 2.00 m) 

8 

2.50m bgl 
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF 
CENTRAL VNIVERSITY OF JHARKHAND IN VILLAGE- CHERI/MANATU UNDER 

JHARKHAND 

KANKE BLOCK, DISTT.- RANCH!, 

FIELD BORE LOG DATA SHEET 

Bore Hole No. 
Method of Boring 

BH-02 (Library Building) 
Auger and Rotary 
150mm Dia. of the Bore Hole 

Date of Commencement 
Date and 

Depth 

greyish brown silty sand 

1------- 1.70m 
grey graveles to stiff product 

mix with calcites 

1.00 

2.00 

Water Table 

1.45 2 13 14 

2.21 19, 50 blows for 
6cm penetration 

(Termination Depth= 2.00 m) 

9 

2.50m bgl 

2 
Remarks 
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CHAPTER-I 
1.0 INTRODUCTION: 

1.1 . 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 I Manatu, 

Block-Kanke, Ranchi, Jh:arkhanct 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. 

1.2 . The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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 fc~l'~dations, 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 . 

1.4. 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. 

1.5. 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. 

221040260C 1 



CHAPTER -II 

2.0 PROJECT DETAILS: 

2.1 . 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 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. 

2.2 . Standard penetration tests were conducted in the bore hole at regular 

intervals as per IS: 2131 in bore he;i:.:.·'.J.Sing a split spoon sampler. The splii 

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. 

221040260C 2 



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 soils. Also the 

vertical movements-due. tQ. comp:r.ession of the. soH shGuld 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 

Be&ri:ng capacity analysis for shallow four:~.:-~~ions has been ·done in 

accordance with IS: 6403-1981 . The following equation has been used for 

the analysis. 

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 

221040260C 4 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, S y = Shape factors 

De ,Dq, Dy = Depth factors 

All the_ Be~ing capacity factors , Sha~e factors and depth factors has been 

considered as IS: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 

Where J.l= Piosson's ratio= 0.5 for clay 

I = Influence factor 

Consolidation settlement considerecl as per clause 9 .2 .2 .2 · 

Sc = Ht/(1 +eo) X Cc log10 ((po + ~p)/po) X Aced X dt X dr 

Where Sc = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

~p =increase in overburden pressure 

Aced = Oedometer correction factor 

dr = depth factor 

dr = 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 (tonjm2) 

(m) from 
EGL 

1.50 19.5 

2.00 23.0 
* Detazl calculatzons are shown zn the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 
and with any modified inf.: ; :!~::etation of geo-technical expert. · 

6 

~\or 
(Jl :Maiti) 

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



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 1S:6403-1981 CL 5 .1.2 

In case of General shear failure 

qnetsafe =1/F[ CN.,S,d,i, + q(Nq-1)Sqdqiq + 0.5ByN1S1dyi1Rw'] 

In case of Local shear failure 

qnetsafe = 1/F[0.67{CN'.,S,d,icl + q(N'q-1)Sqdqiq + 0.5ByN'p1d 14Rw'] 

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

Where qnet safe = Safe bearing capacity 

C =Cohesion 
.. 

B =Width of the f6uncfation 

y = Bulk unit weight 

N., Nq, N1 = Bearing capacity factors d.,dq,dy = Depth factors 

S" Sq, S1 = Shape Factors i" iq, 4 =Inclination factors 

SHAPE FACTORS (IS:6403-1981), Clause 5.1.2.1, table-2 
Shape of f oundation 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 
Ul:lr H1 .I:' ALl Ul'l.::> tt::O:t>< ,uo-l~<:HJ, uause .:u.L.L 

d.: 1 +0.2(D /B)sqrt(N<I>) 

dq for <I>< lOu= 1 for <I> >10° = 1 + O.l(Dr/B)sqrtN~ 

d., for <I>< lOu= 1 for <I> >10° = 1 + 0.1(01/B)sqrtN~ 
Now, c = 0 t/m

2 y= 2.000 t/m
3 

SqN~= 1.963 

<I> = 36 Ysub= 1.000 t/m
3 

C'= 0 

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

Br:' ':xtors 
General t;hear Local Shear 

failuer " 
failuer 

N= • 49.316 21.846 

N= q 36.28 11.475 

N'y= 53.156 11.930 

Using the Factor of Safety = 6 

~sa 
...... = ...... = 0 0 0 0 qnetsafe al ~ ._. al -~ ..=z 

.!:!~ p..":;j ... ru Inclination from SBC <U'1j P-.'1:1 
Rw Shape factors Depth factors Cll d 

..c: = al = factors GSFailure Tjm2 :s Cll :s Q :s 
0 0 o · 

tfm2 ..... ...... ...... 

B L s, Sq Sy d, dq dy lc lq ly 

1.00 1.!:>0 1.50 0.50 1.30 1.20 o.tm 1.3~ l.:LO 1.20 -- -- -- 1~.02 19.02 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- -- -- 20.27 20.27 

2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 -- -- -- 21.73 21.73 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 -- -- -- 23.30 23.30 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 - - -- 24.51 24.51 

2.00 2.00 2.00 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 25.36 25.36 

2.50 2.50 Square 
2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 - -- -- 26.58 26.58 

3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- -- -- 27.98 27.98 

1.50 1.50 2.50 . 0.50 1.30 1.20 0.80 1.65 1.33 1.33 - -- -- 30.46 30.46 

2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.25 1.25 -- - -- 30.79 30.79 

2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 31.70 31.70 

3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 - -- -- 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- CHERI/MANATU UNDER KANKE BLOCK, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

of Commencement 

BH-01 (Girls Hostel 3 Beded) 
Auger and Rotary 
150mrn 
19 

1----- 1.45m 

yellow brown patches 
sand mix with gravels and soft rock 

1.00 

2.00 

1.45 

2.37 

Water Table 

5 17 20 

18, 30, 50 blows 
for7cm 

penetration 

(Termination Depth= 2.00 m) 

8 

2.50m bgl 

sample 

DS 

37 

>100 
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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, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

BH-02 (Girls Hostel3 Beded) 
Auger and Rotary 
150mm 
19 

brown mooram 

with 

1.00 

2.00 

2.50 

Water Table 

1.45 6 18 10 28 

2.45 18 25 36 61 

2.54 50 blows for 4cm >100 
penetration 

(Termination Depth= 2.50 m) 

9 

2.50m bgl 

2012 
Remarks 

DS 



A 

REPORT ON 

GEOTECHNICAL INVESTIGATION 

FOR THE CONSTRUCTION OF 

491-4 

THE PROPOSED G+3 STORIED CENTRAL 

SCHOOL IN PERMANENT CAMPUS OF CENTRAL 

UNIVERSITY OF JHARKHAND AT VILLAGE CHERI I 

MANATU, IN BLOCK- KANKE 

RANCID 

SUBMITTED TO: 

O.S.D. PROJECT 

CENTRAL UNIVERSITY OF JHARKHAND 

CITY CENTRE 

OPP. CMPDI, KANKE ROAD 

RANCHI, JHARKHAND 

.EXECUTED BY: 

JHARKHAND FOUNDATION CONSULTANTS 
Regd. Office: 

FLAT NO. 4-D (4TH FLOOR) LAXMI APPARTMENT 
OLD ARGORA ROAD, ARGORA 

RAN CHI- 834002 
Ph.- 9431389413 I 09931095033 



Table of Contents 

) CHAPTER! 

Introduction 1 

CHAPTER II 

Project Details 2 

CHAPTER III 

Laboratory Testings 3 

CHAPTER IV 

Foundation Design & aspects 4-5 

CHAPTERV 
6 

Sub-Soil profile and recommendation 

Calculatior. of bearing capacity 7 

Field Bore Log data sheet 8-9 



CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 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 . 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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 or 

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 . 

1.4. 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. 

1.5. 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. 

·221040260D 1 



CHAPTER-II 

2.0 PROJECT DETAILS: 

2.1. 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 .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. 

2.2. Standard penetration tests were conducted in the bore hole at regular 

intervals as per lS: 2 1 :-; ~~ dn bore hole using a split spoori sar.;:.:·:;r. 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. 

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. 

3 



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 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 ~:!:: .:Jlow foundations has been done in · 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis . 

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 

'221040260D 4 
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT C AMPUS OF 
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE- CHERijMANATU UNDER KANKE BLOCK, DISIT.- RAN CHI, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

Bore Hole No. BH-01 (Central School) 
Method of Boring Auger and Rotary 
Dia. of the Bore Hole 150 nun 
Date of Commencement 19/02/2012 
Date and DESCRIPTION 

Depth 

Reddish brown mooram 
O.SOm - ----

Brownish grey soft rock mix 
mooram and graveles 

SPT - Standard Penetration Tests 

Water Table 2.50m bgl 

Date of Com letion 19/02/2012 
DEPTH SPT N-Value Type of Remarks 

From(m) To(mr 0-15 15-30 · 30-45' sample 

0.50 DS 

1.00 1.45 14 17 19 36 SPT/DS 

2.00 2.45 23 30 36 66 SPT/DS 

2.50 2.53 50 blows for 3cm >100 SPT/DS 
penetration 

(Termination Depth = 2.50 m) 

OS - Disturbed samples UDS - Undisturbed samples 

8 
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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, DJSTT.- RAN CHI, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

of Boring 
of the Bore Hole 

BH-02 (Central School) 
Auger and Rotary 
150mm 
19 

1----- 1.50m 

grey brown patches soft rock 

1.00 1.45 

2.00 2.34 

Water Table 

5 17 20 

18, 37, 50 blows 
for4cm 

penetration 

(Termination Depth= 2.00 m) 

9 

2.50m bgl 

37 

>100 
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CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

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), La.xmi 

Apartment, Old Argora Road, Argora, Ranchi-834002 . 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. The formation at the site is to be reported for various layers presented 

at thek respective depth along with their thickness. This would also 

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

the des1gn 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. 

1.4. 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. 

1.5. 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- II 

2.0 PROJECT DETAILS: 

2.1. 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. 

2.2 . Standard penetration tests were conducted in the bore hole at regular 

i.r.l't\;rvals as per IS: 2131 in bore hole usi.i.i!S' 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. 

221040260F 2 



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. 

221040260F 3 



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 soils . Also the 

vertical movements due to compres-sion 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 ::.:tpacity analysis for shallow foundati.:4·~s · has been done in 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis . 

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 

221040260F 4 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the_. Bearing capacity factors ,_.... Sh ape. factors . and depth. factors has been 

considered as IS :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 

Where J-l= Piosson's ratio= 0 .5 for clay 

I = Influence factor 

··C&~o:'l.solidation settlement considered ai~ ~ -;-; :.o~ · clause 9 .2 .2 .2 

Sc = Ht/(1 +eo) X Cc logw ((po + .ilp)/po) X Aoed X dt X dr 

Where Sc = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc =Co-efficient of consolidation 

eo = initial void ratio 

po =initial overburden pressure 

.ilp =increase in overburden pressure 

Aoed = Oedometer correction factor 

dr = depth factor 

dr = Rigidity factor 

5 
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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 hlghiy 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 (tonjm2) 

(m) from 
EGL 

1.50 18.0 

2.00 22.0 
* Detazl calculatwTJ.s are shown zn the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 
and with any modified interpret .. ~:vit of geo-technical expert. ·· · · · 

6 

~\ov 
(Jl :Jvlaiti) 

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



CALCULATION OF BEARING CAP A CITY FOR SHALLOW FOUNDATIONS 

FROM SHEAR FAILURE CONSIDERATION 

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

As per IS:6403-1981 Cl. 5.1 .2 

In case of General shear failure 

qnetsafe =1/F[ CNcScdcic + q(Nq-1)Sqdqiq + 0.5ByNrSrdriyRw'] 

In case of Local shear failure 

qnetsafe = 1/F[0.67{CN'c5cdci.:J + q(N'q-1)Sqdqiq + 0.5ByN'f3rdr4Rw'] 

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

Where qnet safe = Safe bearing capacity 

C =Cohesion B =Width of the foundation 

y = Bulk unit weight 

N" Nq, N1 = Bearing capacity factors dCidq,dy = Depth factors 

S0 Sq, Sy = Shape Factors i.,, iq, 4 = 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 
u~r 1n rl\.LlVl'-" ti:>:O'lV.:>-I::<olJ, Ltause :J . l.L.L 

d., 1 +0.2(D /B)sqrt(N<I>) 

dq for <I>< 10 -1 for <I> >10" = 1 + 0.1(Dr/B)sqrtN<I> 

d, for <I>< 10" -1 for <I> >10° = 1 + 0.1(0 1/ B)sqrtN<I> 

Now, c = 0 t/m2 y= 1.925 t/m3 
SqN<I>= 1.963 

<I>= 36 Ysub= 0.925 t/m
3 

C'= 0 

Bearing Capacity factors as per IS:6403-1981 Table 1 Clause 5.1.1 
General Shear 

.. 
Local Shear 

BC Fac·,..,:.s · . ~ ~ ~ ·· 

failuer failuer 

N= c 49.316 21.846 

N= q 36.28 11.475 

Nr= 53 .156 11.930 

Using the Factor of Safety = 6 

~§e 
..... = ..... = 0 0 0 0 qnet safe QJ •1""4- <U ..... ..c: ·.c 

N ~ p..~ .... <U Inclination from SBC ..... '1:S <U'1j P..'1j 
Rw Shape factors Depth factors (/) = ..c: = <U = factors GSFailure T/m

2 ::s (/) ::s Q ::s 
0 0 0 2 ..... ..... ..... tfm 

B L Sc Sq Sy ac aq ay lc lq ly 
1.50 1.50 1.50 0.50 1.30 1.20 O.i!O 1.39 1.20 1.20 -- -- -- 1/.l:S::S 17.83 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- -- -- 19.06 19.06 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 - -- -- 20.47 20.47 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 -- -- -- 21.99 21.99 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 -- -- -- 22.92 22.92 
2.00 2.00 ' 2.00 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- 23.78 23.78 --
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 -- -- -- 24.97 24.97 
3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 - -- -- 26.33 26.33 

1.50 1.50 2.50 0.50 1.30 1.20 0.80 1.65 1.33 1.33 -- -- -- 28.44 28.44 
2.00 2.00 2.50. 0.50 1.30 1.20 0.80 1.49 1.25 1.25 - -- -- 28.82 28.82 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 29.72 29.72 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 -- - -- 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 

JHARKHAND 
KANKE BLOCK, DISTT.- RAN CHI, 

FIELD BORE LOG DATA SHEET 

Reddish mooram 

BH-01 (Academic Building) 
Auger and Rotary 
150mm 

2012 

1------ 1.00m 

grey soft rock 

1.00 

2.00 

Water Table 

1.45 4 10 20 30 

2.21 35, 50 blows for >100 
6cm penetration 

(Termination Depth= 2.00 m) 

8 

2.50m bgl 
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMP US OF 
CENTRAL UNIVERSITY OF JHARKHAND II\' VILLAGE- CHERI/MANATU UNDER KANKE BLOCK, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

of Boring 
Dia. of the Bore Hole 

BH-02 (Academic Building) 
Auger and Rotary 
150mm 

2012 

grey soft rock mix with graveles 

0.50 

1.00 

2.00 

2.50 

Water Table 

1.45 10 12 15 

2.45 18 27 36 

2.55 50 blows for 
penetration 

(Termination Depth= 2 .50 m) 

9 

2.50m bgl 

27 

63 

>100 



A 

REPORT ON 

GEOTECHNICAL INVESTIGATION 

FOR THE CONSTRUCTION OF 

491-8 

THE PROPOSED G+3 STORIED ACADEMIC 

BUILDING-2 IN PERMANENT CAMPUS OF CENTRAL 

UNIVERSITY OF JHARKHAND AT VILLAGE CHERI I 

MANATU, IN BLOCK- KANKE 

RAN CHI 

SUBMITTED TO: '''- ., .. 

O.S.D. PROJECT 

CENTRAL UNIVERSITY OF JHARKHAND 

CITY CENTRE 

OPP. CMPDI, KANKE ROAD 

RANCHI, JHARKHAND 

EXECUTED BY: 

JHARKHAND FOUNDATION CONSULTANTS 
Regd. Office: 

FLAT NO. 4-D (4TH FLOOR) LAXMI APPARTMENT 
OLD ARGORA ROAD, ARGORA 

RAN CHI- 834002 
Ph.- 9431389413 I 09931095033 



Table of Contents 

) CHAPTER! 

Introduction 1 

CHAPTER II 

Project Details 2 

CHAPTER III 

Laboratory Testings 3 

CHAPTER IV 

Foundation Design & aspects 4-5 

CHAPTERV 
6 

Sub-Soil profile and recommendation 

Calcnlation of bearing capacity 7 

Field Bore Log data sheet 8-9 



CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

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 . 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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 panuneter~ for designing foundations , the de.(Ji.i1' 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. 

1.4. 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. 

1.5. 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-II 

2.0 PROJECT DETAILS: 

2.1. 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. 

2.2 . 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. 

~21040260H 2 



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. 

. 221040260H 3 



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 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 analv~~ '> . for . shallow · foundations has -been-d0ne in 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis. 

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 

221040260H 4 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the Bearing capacity factors, Shape factors and depth factors has been 

considered as IS:6403- 1981, Table - 1 clause - 5 .1.1 , 5.1.2.1 and 5 .1.2.2 

respectively. 

SETTLEMENT ANALYSIS FOR SHALLOW FOUNDATION 

Settlement calc~lation has been done as per IS: 8009 (Part-1)-1976. 

Immediate settlement considered as per clause 9 .2 .3 .2 

Where J-1.= 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 log10 ((po + .Llp)/po) X Aoed X dt X dr 

Where S-:: = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

.Llp = increase in overburden pressure 

Aoed = Oedometer correction factor 

dr = depth factor 

dr =Rigidity factor 

5 



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 weatheFed decomposed pr.oduc.t of rock belQ.w. 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 0 pen foundation 
Depth (tonfm2) 

(m) from 
EGL 

1.50 18.0 

2.00 22.0 
* Detatl calculatwns are shown m the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 

-.. . a~·.f ~<>ith any modified interpretation ofgeo-techn1r:': l. expert" · -

221040260H 

~~ 
(A :Maiti) 

(M.E. Soil Mech. and Fdn. Engg.) 
(Chartered Engineer) 
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CALCULATION OF BEARING.CAPACITY_EQRSHALLOW FOUNDATIONS 
FROM SHEAR FAILURE CONSIDERATION 

Bearing capacity of foundation of d ifferent si zes of foundation at d ifferent depth 

As per 15:6403-1981 Cl. 5.1.2 

In case of General shear failure 

qnetsafe =1/ F( CNcScdcic + q(Nq-1)Sqdqiq + 0.5ByN1S1d1iyRw'] 

In case of Local shear failure 

qnet safe= 1/F[0.67{CN'~cdcic} + q(N'q-1)Sqdqiq + 0.5ByN'yS1d1iyRw'] 

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

Where qnetsafe =Safe bearing capacity 

C= Cohesion B = Width bf the foundation 

y = Bulk unit weight 

Nc, Nq, NT= Bearing capacity factors d0 dq,dr = Depth factors 

S0 Sq, S1 =Shape Factors ic, iq, iy = Inc! ina tion 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(8/L) 1+0.2(B/L) 1-0.4(8/L) 

iii) Square 1.30 1.20 0.80 
iv) Circular 1.30 1.20 0.60 
UbY l.tll'ALl Ul<.::> ti::> : t>'~U.j- l)ll:llJ, Llause ::U .L.L 

de 1 +0.2(D / B)sqrt(N<D) 

dq for <I>< 10" = 1 for <I> >10° = 1 + 0.1(01/B)sqrtN<t> 

dy for <I>< 10" = 1 for <I> >10° = 1 + 0.1(01/ B)sqrtN<t> 

Now , c = 0 t/m2 y= 1.950 t/ m3 SqN<t>= 1.963 

<P = 36 Ysub= 0.950 t/m
3 

C'= 0 

Bear ing Capacity factors as per IS:6403-1981 Table 1 Clause 5.1.1 

· BC Factors· ben;:~~=rh~a_r 1. Local Shear 
·fa"iluer 

N= c 49.316 21.846 

N= q 36.28 11.475 

Nr= 53.156 11.930 

Using the Factor of Safety = 6 

~sa 
...... = 

...... 
= 0 0 0 0 qnet safe 

Qj ~ ~ Qj .... ..= ·.o 
-~ ~ p,."l;j .... r<l Inclination from SBC r<l'"lj P..'"lj 

Rw Shape factors Depth factors 
til = ..c:: = Qj = factors GSFailure T/m

2 
::I til ;:s Cl ::I 

.E 0 0 2 ...... ...... tjm 

B L tic !:iq !:iy d e dq d y lc lq iy 

1.ou 1.ou 1.50 0.50 1.30 1.20 0.80 1.39 1.20 1.LU -- -- -- 1ti.Lj 1!!.2::1 

2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- - -- 19.46 19.46 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 -- -- -- 20.89 20.89 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 - -- -- 22.42 22.42 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 - -- -- 23.45 23.45 
2.00 2.00 2.00 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 24.30 24.30 
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 -- -- -- 25.51 25.51 
3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- -- -- 26.88 26.88 

1.50 1.50 2.50 0.50 1.30 1.20 0.80 1.65 1.33 1.33 -- -- -- 29.12 29.12 
2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.25 1.25 -- - -- 29.47 29.47 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- - -- 30.38 30.38 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 - - -- 31.56 31.56 
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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, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

Bore Hole No. BH-01 (Academic Building Part -2) 
Auger and Rotary 
150mm 
21 

grey sandy silt 
mooram 1.00 

1.45m 
2.00 

Light grey decomposed soft rock 
with graveles and pabbles 3.00 

Water Table 

1.45 7 10 19 

2.45 10 18 23 

3.19 31, 50 blows for 
4cm penetration 

(Termination Depth= 3 .00 m ) 

8 

2.50m bgl 

41 
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSmUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF 
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE- CHERI,IMANATU UNDER 

JHARKHAND 
KANKE BLOCK, DISTT.- RANCH!, 

FIELD BORE LOG DATA SHEET 

Bore Hole No. BH-02 (Academic Building Part -2) 
Method of Boring Auger and Rotary Water Table 
Dia. of the Bore Hole 150 mm 
Date of Commencement 21/02/2012 Date of Completion 
Date and DESCRIPTION SYMBOL 

Depth 

~1~i~;v 
Reddish brown sandy silt mix with~\~.f t & 

mooram ~ . ~ l : 

Light b<own d~:::,., 'oft ~k '""'1 .. 
with graveles and pabbles 

Fi 

DEPTH SPT N-Value 

From(m) To(m) 0-15 15-30 30-45 
. -
0.50 - - - - -

1.00 1.45 5 16 19 35 

2.00 2.45 10 17 29 46 

2.50 2.71 29, 50 blows for >100 
6cm penetration 

I I 
(Termination Depth= 2.50 m) 

2.50m bgl 

21/02/2012 
Type of Remarks 
sample 

DS 

SPT/DS 

SPT/DS 

SPT/DS 

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

9 
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CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

Manatu; Btock.;Kanke, Ranchi, Jhark:hand 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. 

1.2. The scope of the soil investigation consisted of making two nos . of 

bore holes for this proposed building. 

1.3. 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::- ·.::.611 parameters for designing foun.::~~mns , 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. 

1.4. 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. 

1.5. 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. 

121040260G 1 



CHAPTER- II 

2.0 PROJECT DETAILS: 

2.1. 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: 

81. 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. 

2.2 . Standard penetration tests were conducted in the bore hole at regular 

=.ntervals as per IS : 2131 in bore hole : : :. ~ng 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. 

221040260G 2 



· 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. 

~21040260G 3 



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 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 

.. Bearin .r;r;. Gapacity analysis ·for shallow found::~tions has been-done in 

accordance with IS: 6403- 1981 . The following equation has been used for 

the analysis . 

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 

221040260G 4 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the Bearing capacity factors, Shape factors and depth factors has been 

considered a s IS: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) - 197 6. 

Immediate settlement considered as per clause 9 .2 .3 .2 

Where ).!= Piosson's ratio = 0.5 for clay 

I = Influence factor 

Consolidation settlement _considere_d as per clause 9 .2 .2 .2 

Sc = Ht/(1+eo) X Cc log10 ((po + ilp)/po) X Aoed X dtX dr 

Where Sc = Consolidation settle!;lent 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

ilp =increase in overburden pressure 

A-oed = Oedometer correction factor 

dr = depth factor 

dr =Rigidity factor 

5 
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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, :roek belo-w. 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 0 pen foundation 
Depth (tonfm2) 

(m) from 
EGL 

1.50 18.0 

2.00 22.0 
*Detail calculations are shown rn the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 

• · .... and with any modified interr--:: ~tion ofgeo-technical expert. 

~ 
()I :Maiti) 

(M.E. Soil Mech. and Fdn. Engg.) 
(Chartered Engineer) 
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CALCULATIONOFBEA:RING"'CAP"At:l'F¥ FORSHAbl.OW,FOUND.ATIONS 
FROM SHEAR FAILURE CONSIDERATION 

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

As per IS:6403-1981 Cl. 5.1.2 

In case of General shear faJure 

qnetsafe=1/F( CN,Scdcic + q(Nq-1)Sqdqiq + 0.5ByNySydyiyRw'J 

In case of Local shear failure 

qnetsafe = 1/F(0.67{CN',ScdcicJ + q(N'q-1)Sqdqiq + 0.5ByN'yS7dyiyRw'J 

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

Where qnet safe = Safe bearing capacity 

C =Cohesion B =Width ofthe· fomtdatiorr.: 
y = Bulk unit weight 

N" Nq, N1 = Bearing capacity factors dc,dq,d.y = Depth factors 

S0 Sq, S7 =Shape Factors i0 iq, iy = 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) 1-0.4(B/L) 

iii) Square 1.30 1.20 0.80 
iv) Circular 1.30 1.20 0.60 
Ur.r 1 n rft~l VI'-'> tt'>:O' ,v.:J-1":101), 1....1ause ::>.l.L.L 

rlc 1 +0.2(D I B)sqrt(N<~>) 
dq for <I>< 10" = 1 for <I> >10° = 1 + 0.1(01/B)sqrtN<I> 

d., for <I>< 10" = 1 for <I> >10° = 1 + 0.1(01/B)sqrtN<J> 

Now, c = 0 t/m2 y= 2.000 t/m
3 

SqN<~>= 1.942 

<I> = 36 Ysub= 1.000 t/m
3 

C'= 0 

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

BC"'<;· :.~.oxs . . General tihear Local Shear 
failuer failuer 

. . 

N= c 47.718 21.360 

N= q 34.79 11.123 

Nl'= 50.593 11.477 

Using the Factor of Safety = 6 

~sa 
...... 1::: ...... 1::: 0 0 0 0 qnet safe ell :c ~ ell ..... ...c::= 

.!:3 ol p..-:; .... ro Inclination from SBC Cll'g ni"O P..-o Rw Shape factors Depth factors ...c: 1::: ell 1::: factors GSFailure Tjm2 ::s Cll ::s 0 ::s 
0 0 0 

tjm2 "" ...... ...... 

B L Sc Sq Sy de dq dy lc lq ly 
1.50 1.50 1.50 0.50 1.30 1.20 o.so 1.3':1 1.1':1 1.1':1 -- -- -- 1S.15 18.15 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- -- -- 19.34 19.34 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.23 1.12 1.12 -- -- -- 20.73 20.73 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.19 1.10 1.10 -- -- -- 22.22 22.22 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 -- -- -- 23.38 23.38 
2.00 2.00 2.00 0.50 1.30 1.20 0.80 1.39 1.19 1.19 -- -- -- 24.20 24.20 
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 - -- -- 25.36 25.36 
3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- -- -- 26.69 26.69 

1.50 1.50 2.50 0.50 1.30 1.20 0.80 1.65 1.32 1.32 -- -- -- 29.06 29.06 
2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.24 1.24 -- -- -- 29.38 29.38 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.19 1.19 -- - -- 30.24 30.24 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.32 1.16 1.16 -- - -- 31.38 31.38 
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSmUCTION OF G + 3 STORIED BUILDING IN PARMANENT CAMPUS OF 
CENTRAL UNIVERSITY OF JHARKHAND IN VILLAGE- CHER]/MANATU UNDER 

JHARKHAND 
KANKE BLOCK, DISTT.- RANCH!, 

Bore Hole No. 

FIELD BORE LOG DATA SHEET 

BH-01 (School of Management Parikh Ji) 
Method of Boring 
Dia. of the Bore Hole 
Date of Commencement 

Auger and Rotary 
150rnm 
21/02/2012 

Date and 
Depth 

DESCRIPTION 

Reddish mooram 

1------ 1.00m 

White grey soft rock 

SPT - Standard Penetration Tests 

Water Table 2.50m bgl 

Date of Completion 21/02/2012 
SYMBOL DEPfl-1 SPT N-Value Type of Remarks 

From(m) To (m) 0-15 15-30 30-45 sample 

0.50 

1.00 

2.00 

DS 

1.45 10 15 20 35 SPT/DS 

2.20 32, 50 blows for >100 SPT /DS 
Scm penetration 

I I 
(Termination Depth= 2.00 m) 

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 - CHERI/MANATU UNDER 

JHARKHAND 
KANKE BLOCK, DISTT.- RANCH!, 

FIELD BORE LOG DATA SHEET 
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~ _ _:D:.:E::PIH.;..:..:.:.__+--....-::SPT:...:_.,...---I N-Value Type of Remarks 

Depth From(m) To (m) 0-15 15-30 30-45 sample 
-

fi~:t.}·~~: 0.50 - - - - - DS 

Light yellowish grey soft rock mix with I 1.00 1.45 6 8 10 18 SPT/DS 
coarse sand and graveles 

~~~i~. '!: ';,~ 2.00 2.45 6 18 19 37 SPT/DS 

., 3.00 3.45 8 14 30 44 SPT/DS 
I 

~~1\:~t;:; 
4.00 4.19 31, 50 blows for >100 SPT/DS 

4cm penetration 

I I 
(Termination Depth = 4 .00 m) 

SPT - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples 
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CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

Manatu, Block-Ka:O:ke; Ranchi; Jharkhand a subsoil investigation 

work was programmed and for this, the services of M/s. Jharkhand 

Foundation Consultants, Flat No. - 4D (Forth Floor), La.xmi 

Apartment, Old Argora Road, Argora, Ranchi-834002. 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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 ...:.esigning foundations, the depth t-~· · · · 

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. 

1.4. 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. 

1.5. 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. 

'221040260E 1 





CHAPTER-II 

2.0 PROJECT DETAILS: 

2 .1. 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 2.50 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. 

2.2. Standard penetration tests were conducted in the bore hole at regular 

intervals as per IS: 2 :_ .: _;: ·. in ·bore hole using a split spoon sru.::.~~u : 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. 

'221040260E 2 
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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. 

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. 

3 





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 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 ~hallow- foundations .has been . done in 

accordance with IS: 6403-1981. The following equation has been used for 

the analysis. 

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 

221040260E 4 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the Bearing capacity factors , Shape factors and depth factors has been 

considered as IS: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 

Where J.!= 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 log10 ((po + ~p)/po) X Aced X dt X dr 

Where Sc = Co<solidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

~p =increase in overburden pressure 

Aoed = Oedometer correction factor 

dr = depth factor 

dr = 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 prodtlet ofc·: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 0 pen foundation 
Depth (tonfm2) 

(m) from 
EGL 

1.50 18.0 

2.00 22.0 
* Detml calculatwns are shown m the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 
and wit I: ,73f· modified interpretation of geo:.technical exr::.:· ~ : .• , 

~\ov 
(A :Maiti) 

(M.E. Soil Mech. and Fdn. Engg.) 
(Chartered Engineer) 
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CALCULATION OF BEARING"C'AP'A:Cfl'Y·''FORSHA:l.LOWFOUNIJ'ATIONS 
FROM SHEAR FAILURE CONSIDERATION 

Bearing capacity of found ation of different sizes of founda tion at different depth 

As per IS:6403-1981 Cl. 5.1.2 

In case of General shear failure 

qnetsare=1/F[ CN,S,dcic + q(Nq-1)Sqdqiq + 0.5ByN1S1clyi1Rw'J 

In case of Local shear failure 

qnetsafe = 1/F[0.67{CN'cS,d,icJ + q(N'q-1)Sqdqiq + 0.5ByN'1S1d7iyRw' ] 

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

Where qnet safe = Safe bearing capacity 

B-= Width of the foundation 
' ' 

C =Cohesion 

y =Bulk unit w eight 

N" Nq, N1 = Bearing capacity factors dCidwdr = Depth factors 

S" Sq, S1 =Shape Factors i,, iw iy =Inclination factors 

SHAPE FACTORS (IS:6403-1981), Clause 5.1.2.1, table-2 
Shape ot tounctation Sc Sq Sy 

i) Continuous strip 1.00 1.00 1.00 
ii) Ractangle 1+0.2(8/L) 1+0.2(8/L) 1-0.4(8/L) 

iii) Square 1.30 1.20 0.80 
iv) Circular 1.30 1.20 0.60 
ur<.r 11'11'1\Ll vt~:=~ tJ::>:~~v.:>-l::tOlJ, Ltause J.l.L.L 

d.: 1 +0.2(D/B)sqrt(N.I>) 

dq for <!> < 10" = 1 for<!> >10" = 1 + O.l(DJ/8)sqrtN<I> 

dy for <!><lOu= 1 for<!> >10° = 1 + O.l(D1/8)sqrtN<I> 

Now, c = 0 t/m2 y= 1.925 tjm3 
SqN<I>= 1.963 

<ll = 36 Ysub= 0.925 t/m
3 

C'= 0 

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

BCFactors 
General ~hear Local Shear 

failuer .:.:.:::uet · · 
N= c 49.316 21.846 

N= q 36.28 11.475 

Ny= 53.156 11.930 

Using the Factor of Safety = 6 

~sa ""' r:: ""' r:: 0 0 0 0 qnet safe 
~ ·.t: ._. ~ .... ,... .... 

p,.~ - .... • !:l ... .... ... Inclination from SBC Cll] !ll'"d p,.'"d 
Rw Shape factors Depth factors .c: r:: ll.l r:: factors GSFailure Tjm2 ::s Cll ;:! Q ::s 

.a 0 o · 
tjm2 ""' ""' 

8 L ~c ~q ~y ct, dq d y Ic lq l y 

1.5U l .ou 1.50 u.su 1.3U l .LU U.tlU 1.3<J 1.2U l .LU -- -- -- 17.83 17.83 
2.00 2.00 1.50 0.50 1.30 1.20 0.80 1.29 1.15 1.15 -- -- -- 19.06 19.06 
2.50 2.50 1.50 0.50 1.30 1.20 0.80 1.24 1.12 1.12 -- -- -- 20.47 20.47 
3.00 3.00 1.50 0.50 1.30 1.20 0.80 1.20 1.10 1.10 -- -- -- 21.99 21.99 

1.50 1.50 2.00 0.50 1.30 1.20 0.80 1.52 1.26 1.26 - -- -- 22.92 22.92 
2.00 2.00 2.00 ' 0.50 1.30 1.20 0.80 1.39 1.20 1.20 -- -- -- 23.78 23.78 
2.50 2.50 Square 2.00 0.50 1.30 1.20 0.80 1.31 1.16 1.16 - - -- 24.97 24.97 
3.00 3.00 2.00 0.50 1.30 1.20 0.80 1.26 1.13 1.13 -- -- -- 26.33 26.33 

1.50 1.50 2.50 0.50 1.30 1.20 0.80 1.65 1.33 1.33 -- -- -- 28.44 . 28.44 
2.00 2.00 2.50 0.50 1.30 1.20 0.80 1.49 1.25 1.25 -- -- -- 28.82 28.82 
2.50 2.50 2.50 0.50 1.30 1.20 0.80 1.39 1.20 1.20 - - -- 29.72 29.72 
3.00 3.00 2.50 0.50 1.30 1.20 0.80 1.33 1.16 1.16 -- -- -- 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- CHERI/MANATU UNDER KANKE BLOCK, DISTT.- RANCH!, 

JHARKHAND 

FIELD BORE LOG DATA SHEET 

Bore Hole No. BH-01 (P.G. Boys Hostel) 
Auger and Rotary Method of Boring 

Dia. of the Bore Hole 
Date of Commencement 

150mm 
20/02/2012 

Date and 

Depth 

DESCRIPTION 

Reddish brown mooram with pebbles 
0.50m 

Light brownish yellow soft rock mix ;[ 
with graveles ,. 

SPT - Standard Penetration Tests 

Water Table 2.50m bgl 

Date of Com letion 20/02/2012 
DEPTII SPT N-Value Type of Remarks 

From(m) To(m) 0-15 15-30 30-45 sample 

0.50 DS 

1.00 1.45 6 8 10 18 SPT/DS 

2.00 2.45 21 29 34 63 SPT/DS 

2.50 2.54 50 blows for 4cm >100 SPT/DS 
penetration 

(Termination Depth= 2.50 m ) 

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- CHERJfMANATU UNDER KANKE ELOCK, 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 Com letion 20/02/2012 
Date and DESCRIPTION SYMBOL DEPTH SPT N-Value Type of Remarks 

Depth From(m) To(m) 0-15 15-30 30-45 sample 

0.50 DS 

Reddish mooram 
1.00 1.45 4 5 6 11 SPT/ DS 

2.00 2.45 6 8 12 20 SPT/DS 

3.00 
17, 32, 50 blows 

SPT/DS 3.34 for 4cm >100 

penetration 

1----- - 2.50m 
Light grey soft rock mix with graveles 
andpabbles 

(Termination Depth= 3 .00 m) 

SPf - Standard Penetration Tests DS - Disturbed samples UDS - Undisturbed samples 
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CHAPTER-I 
1.0 INTRODUCTION: 

1.1. 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 I 

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. 

1.2. The scope of the soil investigation consisted of making two nos. of 

bore holes for this proposed building. 

1.3. 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. 

1.4. Soil samples both in disturbed and undisturbed condition wherever 

possible ~e to be collected. These samples would be different 

laboratory tests to obtain various properties of sub-soil formation. 

1.5. 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- II 

2.0 PROJECT DETAILS: 

2.1. 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 s ite 

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 22j021_2012 
2 BH-02 2.50 221_021_2012 221_021_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. 

2.2 . Standard penetration tests were conducted in the bore hole at regular 

•• < inten·.:: ~ _,.- as . per IS: 2131 in bore hole using a .. ·- ~ · !i.t 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. 

221040260J 2 





CHAPTER - III 

3. LABORATORYTEST1NG: 

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. 

22l040260J 3 
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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 soils. Also the 

vertical movements due to compre.ssion .. 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 capP_,...;~y analysis for shallow -foundations :b: ::' .. -been ·done in 

accordance with IS: 6403-1981 . The following equation has been used for 

the analysis. 

qnetsafe = 1/F(CNcScDc + p(Nq-1)SqDq + 0 .5ByN.ySyDyRw) 

Where qnet safe = Safe net bearing capacity of soil based on the shear 

failure criteria 

c 

y 

p 

B 

Rw 

= Cohesion of clay 

= Unit weight of soil 

= Overburden pressure 

= width of foundation 

= Water table correction factor 
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F = Factor of safety 

Nc, Nq, Ny = Bearing capacity factors 

Sc, Sq, Sy = Shape factors 

De ,Dq, Dy = Depth factors 

All the Bearing capacity f~_ctors , Shape factors and depth factors has been 

considered as IS: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 

Where fl= Piosson's ratio = 0 .5 for clay 

I =Influence factor 

Consol~dation settlement considered as per cJau se 9 .2 .2.2 · 

Sc = Ht/(1 +eo) X Cc log10 ((po + ~p)/po) X Aoed X dt X dr 

Where Sc = Consolidation settlement 

Ht = Thickness of the compressible layer 

Cc = Co-efficient of consolidation 

eo = initial void ratio 

po = initial overburden pressure 

~p =increase in overburden pressure 

A.oed = Oedometer correction factor 

dr = depth factor 

dr = 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 decompused 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 (tonjm2) 

(m) from 
EGL 

1.50 18.0 

2.00 23.0 
* Detml calculatwns are shown m the subsequent pages. 
However, any other alternative solutions may be suitably adopted based on these soil data 
am[ ivith any inodifiea interpretation of~ .~ -.·.:{echnica [expert. . . ------

~~b 
()1. :Maiti) 

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