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Which of the [ollowing statement is correcl?

{a) Total selllemenl in sand is more than thal in
clay but in sand rale of setllement is slow.

{b) Tolal settlement and rale of setilement is
more in sand than in clay.

{c) Tolal setilemenl in ¢lay is more Lhan that in
sand but rate of selllement is slow in clay.

(d} Tolal settlement and rale of selllement is
more in clay than thatin sand.

In consolidalion, whlch of the followmg

. phenamenon occurs?

(a) Compression and explésion o! pore air

(b} Expulsion of pore waler : '

{c) Compression of water and sofid mo[ecures
(d} All of these

The time required for primary consolidation
depends on

1. Rale of application of load

2. Coelficient of permaability

3. Drainane facility available

4. Waler content
{a) 1.2, 3and4
{cy 1,2and4

(b} 1.2and 3
{d) 2,3and 4

Curve filling method is used lo delemming
{a) Compression index

(b} Coelficient of consolidalion

(c) Time factor

(d) Degree ol consolidation

Malch the Column-l with Column-il
Column-I

A. Coellicienl of compressibilily

8. Coellicient of volume compressibility

C. Compressionindex

D. Time faclor

Q6

| Soil Mechanics

Compressibility and Consolidation

Column-ll
1. &

'“Pz-'!"x

CodeS‘ '
. =A 4B C..D
-.(a) 3, .2
by .3 w201
© 41-‘3 -2

@4 3 1 2

Thegraph berwéen void ratio and effective siress
for cyclic recompfessmn and compressian is

" given below.

Using the graph, malch the Column-l with
Cclumn-!l' :

Column-1
A. Virgincompression curve
B. Swell curve
C. Recompression curve
D. 2™slage compression curve

Q7

Q.8

Qs

Column-il
1. 34
2. 45

A
@ 3
) 3
) 4
o 4

Which of (ha lollowing are the assumplions of

Terzaghi’'s lheory o! one-dimensional

corsolidation?

1. Sollis {ully saturated and llow is turbulent.

2. Flowis ona dimansicnal.

3. Hydrodynamic lagis considered while plasiic
lag s ignored.

4. Soilis homogeneous and isofropic,

N W oA o
WA -
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{a) 1.2,2and 4 by 1.28nd3
(c) 1,2and 4 (d) 2,3and4
Match (he Column-l {cause} with Columneli
(elfect)
Column-i

A. Fise of waler lable
B8 High compressibility
C. Montmorillonile
D. Sanddrains
Column-if
1. Excessive settiement
2, Highexpansively
3. Reduction of bearing capacily
4, Acceleration of consolidation

Cudas:

A B C D
@ 2 1 3 4
© 3 4 2 1
ey 2 4 3 1
g 3 1 2 a4

Which ol the loliowing are the reasans for pore
consolidation of a clay layer?

1. Desiccalionof ctay

2. Rising of water lable

3. Remaval ol constructionload
4. Withdrawn ol aglacier

{8 1.2and3

b} 1.2,3and4

{c) 1,3and 4

{d} 1,2and 4 )

Q.10 Assarilon (A} Secondary consclidation {akes

place al a much slower rale than that of primary
consolidation.
Reason {R): There is dissipation ¢f excess pore
waler pressure during secondary consolidation.
{a) boih A and R are true and R is the comrecl
gxplanalionc{ A
{b) both A and R are {rue bul R is not a correct
explanalicnof A
{c} Ais truc but R is false
{dy Ais false but Ris true

Q.11 Assertion{A): Il drainage palhis reduced to Ralf,

then uiimate setiiement aiso gels reduced iohalf,
Reason {R): Ultimate seltlement remains
unchanged as il does not depend on drainage
path.
{a) bolh A and R are wue and R is the correct
explanationol A
(b) both Aand R are yrue bul Ris nol a correct
explanation ol A
{c} Alstrue bul Ris false
{d} Ais lalse butl Ris true

Q.12 Value of 1ime factor {or 80% consalidation is

{2.13 Which of the lollowing statements aboul sand

drains are correct?
1. Sand drain acceleraies both primary and
secondary consolidation.
2. Itacls as a weak pile.
3. 1t densilies the sand.
(@ 1,2and 3
(b} 1and3
{c) 2and3
(d)1and 2

Q.14 Value of permissible 1oial setilement for vsc!aled

mm.

foundation on clay is



. Q.15 Which of tha following is correcl about contaet

' pressure at the base of foundalion?

{a) In rigid foundation, sand offers maximum
pressureat cenire ‘

(b} In rigid foundation, clay offers maximum
pressure at edga

(c) In rigid foundation, silt offers maximum
pressure between centre and edge

(<) All of tha above

Q 16 Hf inilial excess pere pressure is i and ;«n a
paricular instantis u, lheconsoﬁdanm(pement}
vig

{a) U=(1--‘-’-] o) u=(1—i’-)x1ca
4 Y

© u=2Lx100 {©) U=(1+£)x100
Y 2

Unked Answers Q.17-Q.18
. ‘A 'saturaled soll stralum 4 m lies above an Impervious
".giratum and below pervious stratum. It has a
compression index of 0.28 and coefficient of
permeabifity of 3 x 10~ crys. Iis void ralic al a stress
“ 'of 180 KN/m2is 2.2,

Q.17 Delerminathe change invoid ralio dug to increase

in siress (o 250 kN/m?

{a) 004 v} 0.1

{c) 003 {d} 008
.18 Detenmine thetime required for 60% consolidation
' {al 26,09 min. b} 45.49min.

fc) 52.18min. {0} 10.B7 min.

Q 19 Asand siratumand aclay stralumbhave the same
o thickness at 2 m. The coelfficient of
compressibility of sand is /39 of the coellicient
of compressibility of clay and permeability of
sang is S000 times that of clay. Assuming the
same void ratio, the ralio of consclidation fime

for the clay lo thal ol sand is
{a) 10.000 b} 15.000
{c) 5000 {d) 20,000

.. .20 A compressible fayer having folal selllement of
15 em under a given load. It settles by 3emal

thg end of two mosiths aller the application of
load. How many months will be required loreach
aseltiomentof 7.5 cm. :

{a) 60 cays {b) 375days

{c} 540days (d) 150days

Q.21 The void ratio (€) v/s pressure (g} curve for a soil
is shown in the figura, The coetliciant of
compressibility (in m%kN) of the soills

. -

KEEEE)
o ()
fa) 333x 107 (b) 400x 10"
(c) 500x10* (d) 667 x 107

Q.22 Match List-I (Type of selllement) wilh List-l
{Notation on diagram) and selec the correct
answer using the codes given balow (he lists:

Timo
iL
g K|
E=3
TN
=~
List-1 Lisi-ll

A. Immediate selllement 1. K
B. Primary consalidation 2.t
C. Sacondary consolidalion 3 M
D. Ttme-dependent seftlement 4. A

Codes:

A B C D
@y + 2 4 3
by 2 1 4 3
{2 1 3 4
@ 1 2 3 4

Q.23 1 mihick compressible clayiayer has inilial vond
ratio of 0.8. Il change in void ratio of 0.2 has
been observed when conslruction gels
complaled, then the tolal seillement is (in mm),
{a) 100 {b) @

{c) 125 (d) 150

Q.24 Aclayiayer, 8mthick, is subjected loa pressure
of 70 kNfm2 If the layer has a double drainage
and undergoes 50% consolidation (7, = 0.18
in one year, the coelficient of consolidalion T;.;

(inm?year)
(a) 2.16 {b) 3.136
{c) 4.182 {8) 0.196

Q.25 Avarage pore water pressure in a fully saturaXe?I
clay specimen, which was subjecled o a
pressure of 20 Nfcm? inilially, was measured 1©
be 7 Nfem? alter a period of time. Degres uli
consolidalion reached al that lime is
(a) 35% (b) 70%

(c} 45% (d) 65%

Q.26 Skampton’s tormula for delermination df

compressionindex C, for remoulded soil is
(a) Cp=0003(w; - 10} - -

{b) C,=0.005 (v, - 10}

{c) C;=0.007 (1, - 10)

{d) C,=0.009 (1, ~ 10)

{w, = liquid limit)

Q.27 The presenl ovarburden pressure on an over
consolidated clay depositis 30kN/m?. 1t iskn
that the deposil was earlier subjecled to a
overburden pressure of 90 kN/m?, The over
consalidation ralio of clay deposil is
(a3 (b} 033
{c) 35 {d) 0.28

Q.28 For normally consolidaled clays, compressioj
index can be delermmed from the empmc?l
formula C,_=
{a) 0.0009(LL~10)

(b} 0.009({LL~10)
{c) 0.009{LL~20)
{d) 0.009(LL-15)

Q.28 Compression modulus (E,) is relaled (o the
modulus of volume change (). as

@ E.= ) Ex=

1
o r
€ E.=inm, (d) £, =100,,m,

Q.30 Duwing the consalidation process of a saturated

clay

(a) agradualdecrease inneulral pressure and
a gradual increase in effective pressure
oceurs, and Lhe sumtotal of the two remaing
constant

{b) agradualincrease in neulral pressure and

© a gradual decrease in effeclive pressure
occurs, and the sum lotal of the two remains
conslant

{c) bolh the neutral pressure as weli as the
aitective pressure decrease

{d) both the neutral pressure as well as the
eflective pressure increase

Q.31 Solong asthe degree of consalidation {L) does
not exceed 60%, ils value alter a lime ¢, is
delermined by lhe equalion

2 6 2 (G

@ u-t% mu=Zf
© U=20% (@) =20 [
f "

Q.32 Which ol the {ollowing slalementfs is correct?

(a) Isotropic consolidation of clay can be
oblained in the lriaxial apparalus under
equal ali-round pressure.

(o) I the presenl elleclive slress is tho
maximum to which the clay has ever been
subjected, itis called narmally consolidaled
clay.

{¢) It Ihe elfective stress in the pastwas niore
than present elfective stress, « is called
over-consolidaled clay

(d) Allof the above



Q.33 Malch List-1 with List-ll and select Ihe correct
answer using lhe codes given below 1he lisls:

Lisl-l

A, Elaslic selllement

B. Primary consolidation

C. Secondary consolidalion

D. Creep
List-li

1. Conslant effective slress with changs in
volume ol sail

2. Dissipation of excess pore water pressure

3. Occours wilhin a shorl period

4, Compression and rearrangement ol
parlicles

Codes:
A B C D

@ 38 2 1 4

vy 4 3 1 2

© 3 2 4

d 4 3 2 1

Q.34 Sludy the following slalemenls:

1.

Coelliciem of compressibility ol an over-
consolidated clay is less than thal of a
normally consolidated clay

Coeflicient of compressibility is different lof
different types of sails and also for a soil
under diflerent slales of consolidalion

The ullimale consolidation selllement of a
struclure resting on a soil decr@ases with
the increase in the inilial void ralio

m Compressibility and Consolidation

1. {c)
11, (d)
20. (b)
30. {a)

2. () 3.(b) 4.{c) 5. (c}
12. (0.848) 13.{c) 14. {65)
21, {d) 22.(b) 23.(c) 24. {b)
31. (b) 32, {d} 33.(c) 34. (d)

Q.35

Q.36

Which of lhesa slatemenls isfare correct?
(a) Only2 (&) Only 3
{c) Both1and2 (d)}1,2and3

The tolal seltiement of 2 compressible soi siratum
2 m deep and having a coelficient of volume
compressibility of 0.02 cm?fkg under a pressure
increment of 2 ka/cm? will bo

@ 2cm {b)4cm

(¢) Bem d} 10cm

A fully saluraled clay specimen is placed in a
consolidomeler and subjacled o a loading of
200 kN/m?2. Aller some lime it was found that the
average pore pressure in lhe specimen was
70 kN/m?. The percentage ol consclidation
reached by lhen was

@ ™ {b) 65
c & d) 2
Q.37 Assertion {(A): Consolidation fime increases with
increasing compressibility or decreasing
permeability.
Reason {A): Higher compressiblity shows
presence ol more water voids and lower
permeability shows more water voids bul are
connected properly.
{a) both A and R are lrue and R is the correct
explanational A
{b) bolh A and R are true but R is nol a correct
explanalion of A
(©) Ais lrue bul Ris false
(d) Ais talse bul A is true
ENER
6. {b} ‘7. (d)- B.(dy 9 (b) 10.(c)
15. (d) 16. (b) 17.(a) 18.(b) 19.{b}
25. {d) 26.(c) 27.{(a) 28. (b} 29.{(a)
35. {c) 36. (b) 3I7. (¢}

.Compressiblilty and Consolidation

3

12.

13.

17.

18.

19.

[}
(b)
Time required will depend on:
(i) Rate of applicalion ofload
{iy Coefticienl of permeability
{i} Drainags lacility availabla
{iv} Lenglh ol drainage path

{0.848)
T, = %xvz (Il U< 60%)
7, = 1.781-0.9332l0g (100- )
L. ruseow)
T, = 1781-0.9332109(100-90)
= 0848
()

Sand drains accelerate only pnmary consolidation.
(a)

c, = 52 .
tog| T -
og(m)
Ag
028 = ,cg[?;‘*E)
180
= de = 0.04
(v) A
a, 46
‘ M = 11g, = do(i+eg)
= 1.83 x 10~ m%kN
C, = 167 x 109 ms
»w v
' C\,f R 2 _
T, = oF = yx60°=0283
-3
0.283 = ].67:44120 x{
= t = 45.18min
(b)
Ct
T, = F

fw 2
C., k
g =t X
Ty ?*-&—
+e,
k .
Cva( ; ie, {x —
h %k 1,1
L 3, kg 35
2 is0m
f
20. (b}
AH
U! = T{-xﬂ)ﬁ
= 3 x100=20%
5
U, = %mo:so%
n 2
Tv = quz =T, =U
(23]
7, = ?
T, t
i« P
h_ U
L U
s _ 02
;085
= L, = 375days
21. (d)
Coalticient of compressibilily,
a - _&
YT A
2 = _(9.?—0.8}
L 300 ~150
0.1 -2
2, = —=0!
= )= 1ag = 667 X107 mAN



H=1m
M s
H . t+e

x
14086
= 0.125m=125mm

24 (b)
H_ 8
d T -
573 4m
{For double drainage}
7, = JUt=2(05)
= 0.196for 50% consolidation
C.1 T
e
o195 = &2
w -
.2 C, = 3.136avjyear
25. (d)

Aller time I, pore water prassure = 7 Nfcm®

' s Loaduranslerrediothe soil =20-7 = 13 Njem?
Consalidation will be complete, when load
transferred lo Ihe soif = 20 Njem?
(As we know, settiement is directly propartional
to sress applied}
- Degreeof consclidation reached at time

h 13
= -’;—56-0-65 or 65%.
27, (8}
. QOver consolidation ratio, OCR

- Past overburden pressure
Present overburden pressure

20
==—==3
0

31.

33.

35.

36.

37.

{b)
ZiR lor Us80%
T, = i orUs80% |
T, = L mp
d 4
2 [Ct
= u= da¥ n
-
(©

Elastic or immediale selilemenl occurs as 500N
as lhe lead is placed on the soll the seliiement is
small but relatvely quick. Primary consofidation
occurs due to dissipation of excess pore water
pressure. The secondary consolidation Is duelo
the rearrangement of soil parlicles and occurs at
constant elfective siress. !

()

8. =Hymac
=2x002x2m ;
=8cm

{b}

Percentage consolidalion

_ Load appfied - Pore pressure <100
Load applied

= 2070 100 = 65%

200

(c)
Low permeability means water voids but are not
connecled ina proper fashion.



