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/ Max. Marks : 100

Note : i zl‘\\;tempt all questions.
ii. arks are indicated agai
gainst ’
jii,. Assume any data suitably, ifi:;];j?.‘égstmn.

1. Attempt all parts. Each part carri
: 'y
a. Define the shear strength ofr;(??lequa] marks. (10 x 2=20)

gn& Refer Q. 4.1, 2 Marks Questions, Page SQ-10A, Unit-4
’ 1L-4.
\z!,(xplain the coefficient of permeability
Refer Q. 2.5, 2 Marks Questions, Page SQ-5A, Unit-2
c. What do you mean by hydraulic conductivity ?
ai& Refer Q. 2.9, 2 Marks Questions, Page SQ-6A, Unit-2.

\/d/Def‘me void ratio, bulk unit weight and specific gravity.
A& Refer Q. 1.7, Page 1-6A, Unit-1.

e T void ratio of soil sample is 1, determine the
corresponding porosity of the soil sample.
%68 Refer Q. 1.20, 2 Marks Questions, Page SQ—4A, Unit-1.

f. Explain the isobar.
Aug Refer Q. 1(D), Page SP-

xplain the flocculant grain

16A, Solved Paper 2015-16.

structure.

g Briefly e e,
AR Refer Q. 1.8, 2 Marks Questions Page 5Q-24, Unit-1.
State the Darcy’s 1a%- oage oA, broit

Refer Q. 2.4, 2 Marks Questions,

i. Define index properties of soil- UnitL
AME Refer Concept Outline: part-2, P28° 1-184,
j. Define active earth pressure in bﬂggﬂ 1A, Unit-4-
B - 'Rﬁfér Q.4.8,2 Marks Questions ks 5x10= 50)
i ; 2 Attempt any five questions
_-‘
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Geotechnical Engineering
a. Explain SPT test. Write the procedure in brief.
ABE Refer Q. 5.6, Page 5-94, Unit-5.
A soil sample 40 mm thick takes 40 minute to reach 49 o,

b. .
consolidation. Find the time taken for a clay layer 8 m thick
to reach 80 % consolidation. Assume double drainage jp

both cases. )
Refer Q. 3.18, Page 3-24A, Unit-3.
Compare between compaction and consolidation.

Refer Q. 3.10, Page 3-12A, Unit-3.

d A soil specimen has a water content of 15 % and a wet unit
weight of 25 kN/m3. If the specific gravity of solids is 2.70

determine the dry unit weight, void ratio and the degree ot"

saturation, take y,, = 10 kN/m?®.

Refer Q. 1.14, Page 1-16A, Unit-1.

e. A square footing has dimensionsof2m x2m and a depth of
3 m. Determine its ultimate bearing capacity in pure clay

with an unconfined strength of 0.15 N/mm?, ¢ = 0° anq

y= 1.7 g/cm?, Assume Terzaghi’s factors for ¢ = 0, as N, =57,

N, = 1and N, = 0.

AnE. Refer Q. 5.9, Page 5-13A, Unit-5.

f. Write the short notes on :
i. Field compaction control.

ANE Refer Q. 3.4, Page 3-6A, Unit-3.

Proctor needle method.
Refer Q. 3.4, Page 3-6A, Unit-3.

Drive the Laplace’s equation of continuity with all

ii.

g
assumptions.
Assumptions made for Deriving the Laplace Equation :

Ans,

1. The flow is two dimensional.

2. Water and soil are incompressible.

3. Soilis isotropic and homogeneous. \

4. The soil is fully saturated.

5. The flow is steady, i.e., flow conditions do not change with time.
6.

Darcy’s law is valid.
Derivation : Refer Q. 2(c), Page SP-2A, Solved Paper 2013-14.

h. Define the Skempton’s pore pressure parameters. Derive
an expression between pore water pressure and applied

stress.
Ans  Refer Q. 4.10, Page 4-12A, Unit-4.

-~
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T (215 14
ttempt any tWo parts of the foy,, . 17,
3 ?;xplain therfleld methods fo, c"::i;icti .
. 3.3, Page 34A Unpj. On of go;y i -0 =30)
Q it-3, Soilin degyy

’: Refer
soil sample of saturated g5
ﬁnd bul!( unit wexg.ht of 25 kNll:a! ;;“"F“mem —
yoid ratio and specific gravity of solid rine et
pe the bulk unit weight of the Siie Particleg, a‘wo:lyé
ratio but at a degree of saturation go 5 at the same yoiq
Q. 1-15, Page 1-17A Unit., takey, = 10k

5= Refer
by site i .
What do you mean by site inyegyjgq,;
& different purposes for which site inie;;:a':iwh_at are the
A58 Refer Q. 5(2), Page SP-13A, Solveq Paper 2014_15011 i3 done 7
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B.Tech.
(SEM. V) ODD SEMESTER THEQRY
EXAMINATION, 2017-18
GEOTECHNICAL ENGINEERING

Time : 3 Hours :Max. Marks . 100

Note: Attempt all sections. If any missing data required, thep chooge
suitably.

SECTION-A

1. Attempt all questions in brief.
a. What do you understand about index properti
AuE Refer Concept Outline : Part-2, Page 1-18A, Unit-1.

(2 x 10=2q)
es ?

b. What is meant by ‘primary valence bond’ and ¢
valence bond’ ?

AnZ Refer Q. 1.17, Page 1-19A, Unit-1.

Secondary

¢. Write methods to determine the water content.
ARE Refer Q. 1.3, 2 Marks Questions, Page SQ-1A, Unit-1.

d. Define bulk unit weight. Write the relation b.
unit weight and dry unit weight.
AEZ Refer Q. 1.5, 2 Marks Questions, Page SQ-1A, Unit-1.

etween bulk

e. What is Muck ?
ABE Refer Q. 1.2, 2 Marks Questions, Page SQ-1A, Unit-1.

f. Define Consistency limits.
An& Refer Q. 1.6, 2 Marks Questions, Page SQ-2A, Unit-1.

8. Differentiate between Activity and Sensitivity.
ABKX Refer Q. 1.12, 2 Marks Questions, Page SQ-3A, Unit-1.

b. Differentiate Active and passive earth pressure.
ABE Refer Q. 4.8, 2 Marks Questions, Page SQ-11A, Unit-4.

i. What are the assum
Terzaghi’s bearing ca
AL Refer Q. 5.5, 2 Marks Q

ptions made in the derivation of
pacity theory ?

uestions, Page SQ-14A, Unit-5.

j. What is Mohy’

8 circle ? Discuss its important
characteristics. [

—~y

o 24 A(C].;.Sem-S) "

- ved p

- r Q. 4.1,Page 4-24 Upii. ap“”2017.18‘
Refer @ 2A, Unit.4,

SECTION.}

2 Attempt _anyttl:u'ei ?f the following .
petermine the ultimate beal'ing c . Bx10-
a. . . apa . 1U=30
1.20 m wide, _s’md having the depth ofc 1ttoy ofa Strip fom_-m;
Use Terzaghi’s theory ang assume g, Undatiop of Loy
Take ¢ = 35"y =18 kN/m3, anq . 5,570l eh
Refer Q. 5.10, Page 5-13A, Unie.5 o

»

€ar failype,

p. Whatare the basic Chal'llcteristics of
in general shear failure, 1ocq) she,
shear failure ? Also differentiate
capacity, safe bearing Capacity,
allowable bearing pressure,

xng Refer Q- 5.5, Page 5-8A, Unit-5.

the fajlyre -

. hani
ar fmlure an Puncl:::ls
betWeen “lt'mlate bear: 4
safe bea.ring Pressure anl d

¢c. For a sedimentary soil deposit, which Solution j
appropriate Boussinesg’s or Westergaargs, Why '!; gmtorte
the assumptions involved in the Westergam-d’s th;o a;
concentrated load of 40 kN acts on the surface of ar:n;iL

Tement at points directly

10 m and draw 5 plot for

depth of 10 m,

beneath the load upto a depth of
the vertical stress variation upto
yd

ni For a sedimentary soil deposit, Westergaard's solution is more

appropriate because Westergaard's solution represents more closely
the actual sedimentary deposits.

B. Westergaard’s Theory Assumptions : Assumptions made in
Westergaard’s theory are as follow :

1. Soilis homogenous, elastic, semi-infinite and non-isotropic.

2. Medium is assumed to be laterally reinforced with numerous closely
spaced sheets of negligible thickness. N

3. In this theory medium is assumed to be horizontally rigid but
vertically elastic.

C. Numerical:

Given : Vertical load = 40 kN, Depth=10m
To Find : Vertical stress variation upto depth 10m.

1. Vertical stress is given by,
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Geotechnical Engineering SP-254 (CE-Sem.s)
2. Radial distance, r=0
) 39 1 _3x40 1 194
3. Vertical stress, c‘=Er-xz—2— Y x:2=T
4. When
1
z®i, o= IQTO =19.10 N/mm?
19.10
z=2, &=~ = 4.77 N/mm?
z=3, o,= 19'% =2.12 N/mm?
z=4, g,= %9 =1.194 N/mm?
19.10
z=5, g,= o5 = 0.764 N/mm?
z=86, g D = 0.53 N/mm?
5 36
19.10
= = === =0.39 N/mm?
z=7, %= o 9 N/mm!
19.10
=8, = === -0.298 N/mm?
z g, 64 ‘mm’
z2=9, o= 1910 _ 936 Nymm?
) 81
19.10
=1 = = =0.191 N/mm?
= %= 100 .

D. Graph: Plot for the vertical stress variation is shown in Fig. 1.
Stress, g, —»

M 0' ' 2. r|8,u H(i(l)r "12 W'ﬂf}l‘g’ }8“ m
T i
bl E
e
.mlz, ’H,‘:
b 1‘:'i1 fifl2 12} il i | ! i DN b
N4 H;“ i ! il f it | ‘
o | i ! I
& |1, 1”!‘.%‘?4.]\‘ i, [M: |
S |[le |‘ b oy i il iliﬁ | '
o “I ﬂ;[ i HIH{]]N gi;llli ? | ,i! '
ik bR
g '|1] 2ol it D il
s Illliil LU
St
ool i LA
Fig. 1.

SP'26 A (CE-Sem-5)

d.i. Let us Supposge -

a
challenge to ¢y, thgemechnical e
you contre] the - com Ction - Ypert,
method ? Mpact a

ion bmn a site‘you bave
y the Proct ’ i

pus. Refer Q. 3.4, Page 36A Viits or
jii Asa geotechnical eng;

earth dam, the pro . S1¢

" electig

to prevent the Piping i " Offilter

you will keep in yourgm?:ll; ":; *° What ape ¢y o S Fequireq
Ang ReferQ.2.19, Page 2-96 A, Unic.g € tim,

e.i. What do you ung

erst. .
soils ? Give the and.by Tesidua] g4y,

grain Size r

8 and trang
PeCiﬁcations

acct? rding to IS 5 ange of differeny soﬂp:);:
Ans g::;(tlxusailzm;i Lransporteq Soil: Refer Q.12
€ Range ; Refer Q. 1.29 Page 1_3% gage 1-3, Unit
’ mt-1,
ii. Establish the follow; . .
Seu w‘glng relatlonshlp

where, S= Degree of .

e = Void ratjo,
w = Water content,

G= Specific Bravity of soil cal:
Ans: Refer Q. 1.8(B), Page 1-74, Unit-1, el

aturation,

SECTION.C

3. Attempt any one part of the following :
a. Amass of soilis coated with thin layer of wax, weight of soil
and wax is 690.6 gm. Soil alone has 683 gm. When this sample
is immersed in water it displaces 350 m] of water. Sp. Gravity
of solids is 2.73 and that of wax 0.89. Find Void ratio and
degree of saturation if water content in the soil is 17 %.
Ans Refer Q. 1.16, Page 1-17A, Unit-1.

(I1x10=10)

b.i. Illustrate by schematic diagrams, how the clay minerals
kaolinite, illite and montmorillonite are formed.
Anx Refer Q. 1.19, Page 1-214, Unit-1.

ii. An oven dry soil sample of volume 250 ce weighs 430 g. If u“i
specific gravity of solids is 2,70, what is ‘the water c(;:nene
when the soil becomes fully saturated without an:’l e ha:?“
in its volume ? What will be the water comem'wcrl:ase .
fully saturate the sample am.i ?lso :l:ause la:;len?
volume equal to 10 % of the original dry vo

Ans:. Refer Q. 1.10, Page 1-13A, Unit-1.
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6. Let riy 2

4. Attempt any one part of the following : (Ix10< 10 , B, (1) become. Su Ty,

a. What are different methods for determinntion of th
coefficient of permeability in a laboratory ? Discugg th e .. -
limitations. eir 2= 3¢ J‘ ' d

u
AEX Refer Q. 2.7, Page 284, Unit-2. 4 W2
T3 (~2J e,
b. Explain how upward flow of seepage Water caygeg th 2 3 [ o
effective stress. What is the role of the Pore watey Pl‘e8su,.e - g i
in the quick sand condition ? b m - {
AR Refer Q. 2.16, Page 2-23A, Unit-2. i Z’) (R
= ¢ [\ 1
5. Attempt any one part of the following ; (1x10< g 2 m}
a. Derive an expression for the vertical stress under cireu] ) ] _
area. Determine the vertical stress at a point p which jg 3” 0 %=q(1- { 1
below and at a radial distance of 3 m from the vertica) load or n L+(R/ 7
of 100 kN. Use Westergaard’s solution. where I_ is the iznﬂuce:cz coeffici
- : . given by, 10t for the ¢irgy)
A Vertical Stresses Under a Circular Area : o areq, ang j
L. Let usdetermine the vertical stress at the point P at depth , below I = 1 =
the centre of a uniformly loaded circular area as shown in p, L b {m
1 Z
Fig.2. : . ] 7. Eq.(2)forthe influence coefficient 7 -2
2. Let the intensity of the l(?ad be g per unit area and R be the radiyg angle 20 subtendeq at Point Py 1.6 can be wrigpep, intermg of
of the loaded area. Boussinesqs solution can be used todetermipe Let tan 6 = R/z The, fy the loag, e
- Therefore
G-
3. Theload on the elementary ring of radius r and width gr i equal to <12 1 2
q(2 ) dr. c m J
4. The load acts at a constant radial distance r from the point. I=1-(cog? 82 .
s 3 < =]1-
Ac, = 3 x2nrdr) L 1 8. Eq:(3) indicates that ag g tends to 90¢, ctohse ‘?a]ue . @)
2 on 2 0+ (/27 unity. In other words, whep 5 uniformly loadeq :r il
= Intensity < very large 1N comparison with the depthz, the verti;la ste ey
"_ —* BEERSIY <9 point P is approximately equal t, b Tess at the
Numerical :
= [ Given:Depth of point Pz=3m
} ¢ Radial distance of point P, r = 3 m, Load at poj
g ; % ) point P, Q = 100 kN
; To Find : Vertical stress at point P, g
L L ’
A “\\ /5 . Westergaard’s equation is given by,
z A\ ;'/ , ’ 1 0
va / Vertical stress, =— - 8
\\\\20// e nll+ 2 /2P 7
‘v 1 100 2
= ———— — x— =0.681kN/m
1 P % 0+ 28737 @7
Fig. 2. Circular load.
5. The vertical stress due to entire load is given by, b. Give the assumptions of the Terzaghi's gheo:hy“for
o, = 3¢7° rdr D) calculating the rate of 1D-consolidation and prove
N o (F* + 2%
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SP-29 A (CE-Sem.5,

2
gli= Cnal:
ot oz

Refer Q. 3.12, Page 3—-14A, Unit-3.

Attempt any one part of the following : (1x10=
According to Mohr - Coulomb criterion, how is the fﬂilum
plane recognized and how is shear strength defineg ? Tﬁe
effective stress shear strength parameters of completﬂe
saturated clay are : ¢’ = 20 kN/m2,p' = 25°, A sample of t};
clay was tested in an unconsolidated undrained test ‘Il'ldef-
a cell pressure of 200 kN/m? and the principal Stresg
difference at failure was 110 kN/m2. What was the value of
pore water pressure at failure ?

Mohr-Coulomb Theory : Refer Q. 4.2, Page 4-3A, Unit-4.
Numerical : Refer Q. 4.13, Page 4-16A, Unit-4.

In an in-situ vane shear test on saturated clay, a torque of
35 N-m was required to shear the soil. The diameter of the
vane was 50 mm and length 100 mm. Calculate the undrained
shear strength of the clay. The vane was then rotated
rapidly to cause remoulding of the soil. The torque required
to shear the soil in the remoulded state was 5 N-m. Determine
the sensitivity of the clay.

Refer Q. 4.15, Page 4-17A, Unit-4.

Attempt any one part of the following : (1x10=10)
Differentiate between gross and net bearing capacity. What
are the assumptions made in the Terzaghi’s bearing capacity
theory ? Also discuss the failure zones in Terzaghi’s theory
with the help of its neat sketch.

Difference : Refer Q. 5.1, Page, 5-2A, Unit-5.

Assumptions and Failure Zones : Refer Q. 5.2, Page, 5-3A,
Unit-5.

Determine the ultimate bearing capacity of a strip footmg
2 m width, with its base at a depth of 1.5 m below the gﬂmﬂ
surface and resting on a saturated clay soil with the
following properties : . 90°
Yeat = 20 kN/m?; c,, = 40 kN/m?, ¢,=0;c' =10 kN/m*; ¢ =

For ¢ =20 N,=17.7,N_=7.4,N, =5.0

The natural water tabfe is at 1'm depth below the gr
level. Ignore the depth factors.

Refer Q. 5.8, Page, 5-12A, Unit-5.

ouﬂd

©OO
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(‘l-‘,-f':"""m . Solved Paper (2018-19)

W Al

s B.Tech. -
SEM. V) ODD SEMESTER THEORY
EXAMINATION, 2018-19

G ROTECHNICAL ENGINEERING
//."l’]:,‘l:r_-s’f

Time Max. Marks : 70

/" Attempt all sections. I any missing data required, then choose
::uil.’lh]'\'.

SECTION - A

1. Attempt all questions in brief.
a. Define origin of soil.

_— Refer Concept Outline-1, Page 1-2A, Unit-1.

= 2x7=14)

. Draw the figure of element separated soil into three phases.
ags; Refer Q. 1.6 [Fig. 1.6.1(b)], Page 1-5A, Unit-1.

¢. Compute therange for capillary rise in silt deposits. Assume
value of void ratio as 0.7.

Al
Given : Void ratio, e = 0.7
To Find : Range of capillary rise. - :
Assume, D10 =0.05mm, C = 46 mm?2 ‘I |

Narv rise. ] C 40 |
Capillary rise, ko) = —5= = 770705 = 1142.85 mm
s 0. :

Define analogy method by Laplace equation.

:—-EP-

The electrical analogy method is based on the fact that the Darcy’s

law, which governs the flow of water through soils, is analogous to

the Ohm’s law governing the flow of electricity in a conducting
medium.

2. Inthe analogy, the current being proportional to the voltage dropis
similar to seepage being proportional Lo head dissipated.

3. An electrical model is made whose boundary conditions are similar
to those of the soil model. The equipotential lines are drawn by
joining the points of equal voltage.

4. The flow patiern obtained from the electrical model is used in the

construction of flow net in the model.

e. What are the preconsolidated stress ?
AmE. Refer Q. 3.11, 2 Marks Questions, Page SQ-9A, Unit-3.
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4
Ani
i
iL

il

a little inc 5
observed. rease jg
SECTION-B
2. Attempt any three of the following : (Tx3<y
a. What is the use of particle size distribution curve ? \'-V b
the help of particle size distribution curve. Ith
AR
A. Particle Size Distribution Curve :
100
) A
a0 P <Well graM/
,4Fine grained [ y
70 /
7 1 cosfe)
S N /7
2 / e eraded /
= 40
o ;D' =A1.025 ;nm /L—Coc.rse grained
éa 30 - 30
g @), B [U i /
,8 20 niofrm (E}
£ 10 D, 58004|mm~(C)
—
_’/
0
0.001 0.01 0.1 1.0 10.0
Particle size D (mm) —»
Fig. 1.
B

SP-31 A (CE-Sem_g,

™

Define undrained shearing strength,

The shear strength of a fine grained soil under undrained .

13 called the undrained shear strength. conditj,,,

. What are the limitations of coulomb’,

Limitations of Coulomb’s Theory :

. It neglects the effect of the intermediate principa) Stress
This theory, approx the failure envelope into str '

may be a hittle curve for over consolidated clays.

ii. For some clay there 1s no fixed relationship betw,

and shear stresses on the plane of failure. This ¢

used for such soils.

In case of pure clays, according to this theory,

constant with the depth. However in practice

§ theory ?

aight line whicy

een the Normy
heor&' Cammt be
iv. shear Strengyy, ;

- Uses: Following are the uses of particle size distributjon curve ;
Itis used in the classification of coarse-grained soils.

- The particle size is used to know the susceptibility of a soil to frost
action.

. It isrequired for the design of drainage filters.

g A (CE-Sem-5)

4 It pmvxdes an index to th [

5.

6. Itisusefulinsoil sapy;
7.

Paper

es i 1519,

we]]-graded, compacteq Sand(;‘nr s‘_mhm} ——

The compressibility of 250l 25 high ,

uniform soil is more ¢ pre“tirl\ §
881, e

o Zation Na
It may indicate the mode of and fop

graded soil indicateg depositieop:

om

Sition of
by tw g
The specific grayj .

was determineq byyd:;:;:'; Eolids for
Following observations R Ottle meq,
gravity of soil solids g, tl’eco
maintained at 27 so re]“ol‘(:st N
gravity of kerosene

Given : Spealfic Bravity of k

: €ros o,
Assumption ; Fol.lowing obse::::'e a2
Mass of density bottle, M _ 61.45 y
Mass of bottle + soil, M, e

NS Were .
1
Mass of bottle + soi] 4 )

=82.94 g

keros
Mass of bottle + kerosene, oy 503 120+ 128
e X

To Find : Specific gravity of soil solids at 97+ d4°C
an o
M,-Mm
M,
We have, M, - = +Md=M3

y

=

Mass of soil solids, M -
' Ma= =8224-6] 45 _ o~
1 45=90 9g

1

MG,
\\
M, - M, - M,)

20.790733

© 20.79-261 13- 945,33, =24™
G27'C = 2474
3. Ifthe value of G has to be reported at 4°C, we e

G=

¢ J. G x Specific gravity of water at 27°C
g - .
Specific gravity of water at 4°C

0.9965

= 24T4x =22 _g 40z
LS 1000 2.465

c. Define the terms:

i. Quick sand condition.
ii. Exit gradient.
iii. UU test.

i. Quick Sand Condition : Refer Q. 2.16, Page 2-23A, Unit-2
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/‘\ *\\S;ﬂj"‘fd l‘np(,,

ienti i ; SE Periangs g,
: PP s the hydraulic gradie CT'ON-() st
ii. ExitGradient: The exit gradient is the hydraulic gradient ay yy,,, -
ii. f:\.l,:\?t:m:\c(‘"d of the flow line where percolating water leaveg 3. Attempt any one pary f the oy
the séu mass and emerges into the free water at the downslroum, H. ghsvl;.hmuﬁ limit o soilg jg ?.40;‘“&
It can be calculated as : . en the soj] jg dried ¢ °and j Plasticiq x1 _-7;
i, = hil volume change g 5o from itg gyp, of placrs. Ndexis g
where. AR = Potential drop in the last field. ?OHGSPOHding Volume ;02 its volyp, of pll’a*::it;cl!m!“‘ the
| = Average length ofthe last field in the flow net, is 35% of its volume of liqui:;’i? rom ligyiq Wit t.ol:ij The
iii. UU Test: Refer Q 4.8, Page 4-8A, Unit-4. limit and the Shrinkage gy, Determine the shgntgw
2 thick soil sample takes 25 m; Ang ) i
d. In thelaboratory aZ2cm 5 S , S minuteg . S——
to reach 30 % degree of consolidation. Find the time taken Gl;ren t Plastic limit, w, =244, -
for a5 m thick clay layer in field to reach 40 % consolidation, Volume changeay liquid Jim¢ . 359 City index, I=sg
Assume double drainage both cases. ¥0 uh!}!e dchzs\ng}e at plastic limjy 267
AR ‘o Find ; e limit ang Sl“'i-nkage b
Given : Thickness of sample = 20 mm, Time, # = 25 min, Degree .
of consolidation, U = 30 %, Thickness of clay layer = 5 m, Field L
degree of consolidation, U = 40 % Rt Vp=08784V,
To Find : Time taken for reach 40 % consolidation.
1. For Soil Sample : Vg=Vg=065V,
i. Drainage path,d = 20/2 =10 mm
i. Time, t = 25 x 60 = 1500 sec
2 2
n[ U [ 30 :l
i Ti =X =] == =007
iii Time factor, T, 1 [100} 7 [100
't
Time factor, T, = ¢ — 32%
’ L e Fig. 2.
Coefficient of consolidation, 1. Liquid limit, W =24%48% -3¢
2 2 _ _
C,= 2L 00722 - 467 x 10 mm?sec 2. Dryvolume, Vy=Vs=v, _035v, - 45 v, il
v t 1500 Vy=Vp-026 Vp=0.74 Ve -
2 For Field Clay Layer :

. For double drainage,

d= =T = 2500 mm

2 2
Time factor, T ="'[ U] ="[ﬂJ =0.126

3. From eq. (1) and eq. (2), we get

0.65
Vp = 0—74 V,=0.8784 \7
4. AABD and AAFE are similar (Fig. 2),
BD _FE _0.32-024

= *~ 4[100] “%l100) 7" AD T AE 01216V,
= T,d* 0.126x (25007 0.08
. Timet ) =t - - - BD= ——__ x0.35V, =0.2302=23.02%
ul. Timetaken, ¢ C 267107 0.1216 V, x L
= 168629550.3 sec 5. Shrinkage limit, wg =w, ~-BD =32 %-23.02% =898 %
= 1951.73 days = v
Y 6. Shrinkage ratio, SR = We=Vol¥y 109
e. Using the Rankine’s theory, the total active thrust on a L= Vs
vertical wall 10 m high, if the soil retained has the following 0.35V,/0.65V, <100
Properties, ¢ = 35°, 7 = 19 kN/m3, =T 32-898
ABE Refer Q. 4.24, Page 4-28A, Unit-4.
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an Clay Minerals : Refer Concept Outline-2, Page 1-1g

SP-354
CE-Sem
SR = 2339 -

i . Also discuss montmory .
b. Define clay minerals orillonite With,
neat sketches.

A, Unit.
Montmorillonite : Refer Q. 1.19, Page 1-214, Unit-]. nig-1

f the following :
ttempt any one parto > V Txq _
: gxpla‘i)n capillary siphoning “mth neat sketch. Algq discu7)
about partially saturated soil. 8g

ass Capillary Siphoning :

(]

L A

1. In anearth dam with an impervious core, capillary siphonj

i i
occur as shown in Fig. 3. y

Capillary siphoning
(water spills over core)

Fig. 3. Capillary siphoning.
The water rises in the outer shell due to capillary action. Ifthe crest
(top level) of the impervious core is in the reach of capillary rige
water flows from the storage reservoir to the downstream over thé
core.

. Considerable quantity of stored water may be lost to capillary

siphonirg.

. To prevent this, the crest of the impervious core should be kept

sufficiently high.

. In other words, the difference of top level of the core and water

level in the reservoir should be more than the capillary rise in soil
of the shell.

Partially Saturated Soil :

. Generally the soil is made up of three phases, which are called as

soil solid, water and air.

. If the pore or void space in the soil is fully occupied by the water,

then it is fully saturated.

. Ifthe voids space in the soil is partially occupied by water, the pore

is said to be partially saturated.
It is found using the degree of saturation value.

If the value is in between 0 to 100 %, then the soil is partially
saturated.

What are the assumption and limitations of Dupuits’s
theory ?

P _36 A (CE-Sem.5)

/’\\

qm;“?@!"?‘%

P o

. Natural grounq wate

. The equilibrium conditiong ig

. R

sum R e
The soil n;a:l.n?”?ar and Dy, =1 “"““mptnor :
L i S 1S 150tropie 'dnd}; aw g valiq i of Uupuun.

anelrates‘ e ent; Omogen%
The flow is steady Ntire thick us
The coefficient of :
Permegh;):
The flow towards th Lab.'l“y Temg;j
€ we|] 18 radial, "-“hCOns Nt thr h

5 ol AT regimg "4 horig, *Ughouy
leltatnons:v;mwS asey €Mmaing Wnst,“‘al-
theory formulac, [ , ., " PUONS haye) M
conditions may get fulfy

" s'AI\/..
~—— 'ﬂ]fd[h-r(w”;"_ 1

Sthegry

€9 of aquif,

ua Pract; < 't‘nmade
led . gy o €€, howeyq, 1 the Dupyip,

g aCIuil{er is not fully hOm(;;:: fo €Xamp| €T, none of these
e well might haye oug
. en
. Permeability may o, be ug haf Way thy
: 0
The ground water table "r’l:lform, ugh the aquifer

. Y be incli
cone may not be g circle. be Inclineq and thyg the bage w
) Se of the
ht hay

€ not

;fte:l (:) t:f}): One part of the followip, funy fesched.

1m u e . g

t the fnt rfexpressmn for the gy, ofd I
a nterface of tw,, dissimj) ! deflection of flow |
Refer Q. 2.9, Page 2124, Unit.9 ar sojlg, ine
Write the difference betw

CE— N K een Compacti .

The 1.n situ void rat}o of 3 granular Soi'ljg and :.:on_sohdatio“_
maximum and Mminimym €POsits is 050, The

determined to be 0,75 and () 380il ratio of the

. 5,G

relative density and relativ, .

| ative ¢ .

Difference between C°mpaz:pamon of the deposit,

Refer Q. 3.10, Page 3194, Unita, on and Consolidation H
Numerical : Refer Q.38 Page 3-10 A, Unit-3

Attempt any one part of the following :
In a consolidation test, the vo(i):‘rnagtio of the speci i ll:\=' :
was 1.068 under the effectjve pressure of 214 me:hw “:;
to 0.994 when the pressure was increased to 42,9 kal‘?lg 2
Calculate the coefficient of pe fex

rmeability, compression index.
Also find the settlement of foundation resting on above

type of clay, if thickness of layer is 8 m and the increase in
pressure is 10 kN/m2,

r 80il we
+=2.67, also determine t{:e

Given : Initial void ratio = 1.068, Final void ratio = 0.994,
Initial effective pressure = 214 kN/m?,

Final effective pressure = 429 kN/m?, -
Thickness of clay layer = 8 m, Increase in pressure = 10 kN/m*
To Find : Coefficient of permeability, Compression index and
Settlement.

Scanned by CamScanner



SP-37 A (CE-Sem.5)

Geotechnical Engineering
f Permeability :

oefficient 0! e
li.' ((,‘:oefﬁcivm ofcompresmblhty,
1.068-0.994 _ 3 44 10- 4 mY kN

Ae
a,= =7 429214
sibility,
. : fvolume compresst
ii. Coefficient 0 e 344x10°*
m,= =1se) 1+1.068

v~ AG(l+e,)
1.664 x 10~ ¢ m¥kN

i ;ent of permeability, k=c, my Yo
. E::ﬁ:;en F: =4.8x 10’.G m/min
y, =98 kN/m® )

W 48x 1075x 1.664x 107%x 9.8

k .
— 78.275 x 10~ 8 m/min

ssion index,
A CEER re  1068-0.994

Ce= oz Glo,) 429
. =0245

C. G, + Ac
3. Settlement, S= Tve, H, log,, 3,

0.245x8 (214 +10J B
- Aducipiiady | ————[=0.0188m
1-1068 oo\ 214

S =188 mm

b. Arectangulararea2mx4m carriesa uniform load of 8 t/m?
at the ground surface. Find the vertical pressure at 5 m
below the centre and corner of the loaded area.

Ang
Given : Size of rectangular = 2 m x 4 m, Load = 8 t/m?.
To Find : Vertical pressure at 5 m below the centre and corner.

L Vertical Pressure below the Centre of Rectangular Area:

i The rectangular area divided into small rectangle is shown in Fig. 4.

) )
Al I Aa 1m
2mp—ee—o :_ ----- 1
1
l 4 1A,
1
e 2 m -
e—— 4 m —>
Fig. 4.
L 2
K =—=—=04
m=Z75

5P-38 A (CE-Sem.5)

Solved Paper (2015.19,
uL -
n= _
z

=0.2

iv. Vertical pressyr is given 1,
- >venby,

o =7
z
v. For the centre
of rectap
50, vertical pregg Bular arey 4
SSure, »all the sma) recta
’ ngle are equal,

Gz=4qIN
1
Iy= —|2maim? s 2y 2
4n ”lz-rn"’ 23 xA
+tm°n® 41 m2+n1+l

tan-! 2mn(m? + p? 4 2
'"’+n‘+1_m«,,z] m

1|2x0.4x 0.2(0.42
= === :<(0.4% 4 0. 22 1/2 =
4"[ 047+ 027, g i oo (0474021

Ax0.241 T o4 ot 1t

tan-! 2%0.4x0.2(0.42 , 092 , "
0.4 4+0.2° {1047 x 02" ]

=0.0228

=8x4x00328—104
- A =1.0496 t/m?
2. Vertical Pressure 5 m below the Corner :

-
3
I
1
n
o
%)

QDD N

E:
=
i

Ny Nt~
]
o
N

iii. Similarly, value of and n put ineq. (1) and calculate
Iy = 00931 ,
iv. 0, =qly=8x0.0931 = 0.7448 t/m?

B

Attempt any one part of the following : (Tx1=7)
a. A ground of 16 piles of 600 mm diameter is arranged i:‘l a
Square pattern with c¢/c spacing of 1.2 m the piles are 10 m
long and are embedded in soft clay with cohesion of
30 kN/l.'nz. Bearing resistance may be neglected for the piles.
Adhesion factor is 0.6. Determine ultimate load carrying
capacity of the pile group.

Given : Number of pile, N = 16, Diameter of pile = 600 mm,
Spacing of pile = 1.2 m, Length of pile = 10 m,

Cohesion C = 30 kN/m2, Adhesion factor, a = 0.6

To Find : Ultimate load carrying capacity of pile group.
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1. Length of pile group=12x3+0.6=4.2m

2. Width of pile group=12x3+06=42m

3. Ultimate load carrying capacity of single pile is given by,
Q=CN,A,+aC A,

4. According to question bearing resistance may be neglected, so
equation becomes.

Q=0C,A =06x30xnx06x10
= 339.2kN
5. Ultimate load capacity of pile group=N@Q, =16 x 339.3
= 5428.67 kN
6. Ultimate load capacity of the pile group by group failure is given by,
Q) =Cp NA+PLC,
7. According to question bearing resistance may be neglected, so
Q= PLC,

oP _40 A (CE-Sem.5)

2. Incaseof case gy

Sol
This type of Dlleg S\n t}, Ved Pape, (2018 14
e
T}g‘les of Case, ed Cast.s \)\ f she)) is Usually .,
~8j: 8 of gojf =

different types of ea ;n ta of sgilg Made of tee]

1. Raymond pj) “aStein. gy les: Fjjou:
Plles, Nerete p'\le:““wmg arethe

2. Mac-Arthur pjjeq :

3. Union meta) mong

tube
4. Swage pile, Pile,

5. Western buttn bottom p)
)
1. Mac-Arthur Piles ¢

i. Mac-Arthur pileg gq
of corrugateq Stee\ “mf()ym di
casing of heavy gau]gae chr,s g is do el :n;‘ eter and ghel) made
15tin, mbinatj
ii. After driven to Tequire depyy, e o 101 of stee)
steel shell is inserteq i, P the Core is reqy

heavy ™oved ang ¢,
ii. Then, concreteis fijje din BAULe stee] cag; ing. Trugated

t
casing is removeq_ he COrTugated steg) shell and gyter hard
=4x4.2x 10 x 30 = 5040 kN
8. Ultimate load carrying capacity of pile group = 5040 kN (least value) —1 _* N
Steel
1.2 casing " Corrugateq
— 1 of heavy stee]
5 o B 5 T600 mm gauge shell
T oD Van Va ot LD\
At A4 A 3 Concmu
42m
. LD\ D Fant
l A\ 4 Y% 3 3
P—O——4 (@) Casing and core () Casingand shell ~ (¢) Shell and concrete
le—4.2m —»|
Fig. 4.

Fig, 6.
2. SwagePile:

b. What are thé cased cast-in-situ concrete piles ? Explain any

L Swage piles are widely used in case of hard soils
two of them with neat sketches.
R

ii. Pre-cast concrete plug s attached at bottom of shell to drive the pile
skell.
A. Cased Cast-in-situ Concrete Piles :

iiil. Steel core is inserted in shell and driven and then shell is swaged
1. Cased piles consists a shell around it and these piles when casted in

site are called cased cast-in-situ concrete piles

out by the taper of the plug and form water tight joint.

iv. Next thawhole arrangementis driven into the ground to a required
depth.
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P14 k.
, core is taken out and the Pipe or g},
rs el

After reaching desired depth

is filled with concrete.

Geotechnical Engineering
V.

9j910u0)

(c) 5 (e)
Fig. 7.

b)

(a)

©0©
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