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CHARTER®

Q.1

Q2

Q3

Q4

Consider the following slatements:

1. Inthree phase system, soil conlains solids,
v/aler and air.

2. Intwo phase syslem, soil always conlains
solids and air.

Which of the lollowing is correci?

(a) Bothstatemenis are correct

{b) Statement 1is correcl and 2is lalse

(c) Statement 2is correcland 1is lalse

{d) Both slatements are false

Match the Column-1 with Column-l,

Colimn-1 Column-li

Vﬂ

A Voidratio LT

v

- Ya

B. Parosily 2, v

Y,

C. Aircontent T

1 vb‘

D. Percemage airvoids 4. v
A B C D
@ 1 2 3 4
® 3 4 2 3
c 3 4 1 2
9 2 1 3 4

Which ol the tollowing ¢an be used for
delermination of waler contentin Ihe field as well
as in laboratory?

{a) Ovendrying method

{) Pycrometer method

{c) Rapid moislure meter melhod

{d) Torsion balance moisture meter melhod

Which of the following melhod is suitable tor
deterrmunation af in-silu unit weight in case of hard
and graveliy sgils?

Qs

Q.6

Q.7

Soil Mechanics

Properties.of Soils

(a) core-cutler method

(b) sand-replacement method
(c) waer displacement method
{d) Allof the above

Consider the following slatemants regarding

hydrometer analysic for sedimenialion analysis

1. Meniscus correction is always positive

2. Temperature correction is negative if
temperalure is above 27°C

3. Temperature correction is posilive if
lemperalure is below 27°C

Which of the following slalement(s} is(are)

correct?

2) Only1 (b} 1and2
(c) 2and3 (@) 1,2and3
Ralalive density of a cohesionless soil is given
by
1 1 S
Ve Y Yma ¥
D S L S
Ymuw  Trn L
it 1
¥ Yra 7
@ I @
Tmin  Tma T;.. Yma

Value of coefliciant of uniformily (C,) for well
graded gravel is

(@) moreihan4d

{(b) morelthan6

(c) betweentand3

(d) balweendand6

Q.11 Minimum value of relative compaction is

Q.8 The value of water conlenl at which scil is just

salurated is known as

{8) liquid limi{

{b) oplimummoisiure carer
{c) plastic limil

{d) shrinkage limit

Q.9 Assertion (A} In a partially saturaled soil, void

ratio remains constant with change in water

content,

Beason {A): (n saluraled soil mass, void ratio

changes with change in water canlent due 1o

change in volume of solids.

{a) both A and R are rue and R is lhe correct
explanation ol A

{b) both Aand R are lrue but R is not a correct
explanationol A

{c} Aistrue bul Ris false

(d) Aisfalse bul R is true

Q.10 Assartion {A): It a non-plaslic soil is mixed with

higH plastic soil (clay), then plaslicily of clay

reduces.

Reeson (R): Due 10 mixing, liquid limit ang

plastic limit both reduces but loss in liquid firnit

is less than loss in plastic limit,

(a) both A and R aro lrua and R is the correct
explanalion of A

(b} both A and R are rue but R is rot a correct
explanation ol A

(¢} Aistrue but R s false

{d} ‘Als lalss bul Ris true

Q.12 When a soil sample is placed in an oven for 24 hr

al 105°C,

1. 'hygroscopic moisture is lost

2, capillary water is lost

3. free waleris losl

4. salurated waleris lost

Which of the above stalements are correct?
(a8} 1,2and 4 (b) 2and4

(c) 1.2.3and 4 {d) 1.2.8nd3

Q.13 Therelationship between waler conlent (185} and

number of blows {N) in soils, as oblained from
Casagrade’s liquid limit device is given by

w=20- Iogm N
The vailue of "N’ for calcutation of fiquid limit is

Q.14 Consider the foliowing regarding consistency

index

1. liconsistencyindex > 1, thensoilis in eithar
solid or semi solid stale.

2. Ilfconsistencyindexis boweenOand 1, then
soil is in plastic state. '

3. Hconsislency index is less than zero, then
soil is in liquid state.

4. Consistency index is directly relaled (o

fiquidity index. ‘
Which of the above statemens are cormect?
@ 1.2and4 ® 1.2and3
{c) 2,3and4 {d) 1.2,3and4

Q.15 Which of the following can be delermined forbolh:

undisturbed and remoulded soils?
(a) Liquld fimil {b) Plastic fmit
{c) Shrinkagelimit {d) Nonaolthese

Q.16 Maich the Column-| with Column-ll.

Column
A. Toughnessindex
8. Volumetric shrinkage
C. Degresof shrinkage
D.

. Shrinkage ralic
Column-1l
[ﬂz)xm
. L%
’ Wy -3y

Vi~V
2. m %100

Vi~V
3. 7 x100

]B
4, ‘};

A B C D
@ 4 3 2 1
) 3 2 4 1
© 2 3 1 4 .
@ 1 2 3 4



Q.17 Theminimunwater conlent atwhich the soit just
begins to crumble when rollad into threads of
3 mm diamaler is known as
(a) liquid limit
b} plastic fimi
{c) shrinkage limit
{d) oplimumwater contant

40118 Water content is accurately determined by
{a) Calciumcarbidemethod
{b) Sandbathmemhod
{c) Alcohol method
{d} Oven-dryingmethod

(.18 Which of the lolliowing stalement(s) is{are} rue
aboul sensilivity of soil?
1. ltisratio of confined compressive strengih
of disturbed soil to that of remoulded soil.
2. Gravels arasensilive innalure,
{a) Bothtand2
{b} Statement 1is ue bul 2 is false
{c} Statement 2is true but 1islelse
{d) Bothslatemanis are false

(1.20 When walar content is decreased, reducfion in
yolume is cbserved in
{a} fiquid state {b} plaslic siate
{c) samisolid state {d} Afl of these

Q.21 Thehndamnt@eqmim of percentage air void,
degree of saturation and void ratio {e)is

e(‘l s) e{1+s)
@ M=-——* W=yro
INE RN

Q 22 The unilweight of soil composed of 50% quartz,
25% micaand 25% iron oxide in kNfmPis
- Average Glor quanz = 2.66
Average Glormica=30
~ Awerage Gloriron oxide = 3.6
_ Assume soil is saturated valh void ratioc ol 0.7.
{a) 21.52 (b} 2041
{c} 2224 () 3133

Q.23 A clayey soll has saturated moistuse content of
18%. Iis saluralion percentage is 70%. The soil
is alfowed lo absorb waler and saturation

increases o 92% aller some lime. Assume
specific. gravity ot soil to be 2,72, the waler
conlent of soil in 1ater casa is

{a} 20.%6 (b) 2366 '

(o) 2124 © 2561

Q.24 For a luliy salurated soil mass, the value of
specilic gravily, G = 2.65, and ralio, e = 0.65.
The valug of modilied waler content is
{a) 2453% (b) 197%
{c) 280% {d) 22.24%

Linked Questlon Q.25-Q.26

A nawral deposil of loose, dry sand of 6 m lmckness.
having unitweight of 15 kNim? is compacted andsurlace
seliles by 0.5 m. Relative density of sand aller
compactionis 90%. The dry unit weight in loosest state
is 11 RN/mS.

Q.25 Calculate Ihe unit weight of sail aller compaction

in kN/m?®
{a) 15465 {p}) 1636
{c) 17.54 {d) 144
(.26 Calculale the dry unil waight in the densest slale
inkNfm?
{a) 1635 {&) 17.22
) 1836 {d) 19.46

0.27 One cubic metre of soil weighs 1624 kg and after
drying, 1400 kg. |l specitic gravity of solids is
285, determine the degree of saturation of soil
{a) 45.23% (o) 47.49%
¢} 5051% {d) 16%

.28 Asampler withavelume of 45cm?® s filed witha
soil sample. When the soil is poured inlo a
gradualed cylinder, it displaces 25 cm? of water.
The value of porosity of the soitis
{a} 08 {b) 044
{c) 0S (d). 058

(.29 A soil is having nalural moisture content of 20%
and unit weight of 19.34 kNfm? with minimum and
maximum void ratio as 0.45 and 0.8 respectively.
The relalive dansity ol soil il value of G=265,is

fa} 61.3% {b) 53.43%
{c) 96.46% {0} 4528%

Q.30 Two samples A and B having foliowing dala are l
mixed and compacied toform 1m? of soil mass. i
The porosity of compacledsoilwillbe ______

Sample A Sample B l
e=1 a=2
V=1 m3 V=1m?

Q.31 800 g of wet sandy sample was placed in 2.
pycnometer. The mass of the pycnometer, sand i
and water {ull to the top is 2200 g 'and mass of
pycnometer filled wilh waler only is 1800 g. The I
value of waler contenl il G=2.651s

Q.32 In & liquid limit lest, the moislure content at 10
blows was 70% and thal at 100 blows was 20%.
the liquid limit of the soilts
{a) 35% {b) 61.67%
{c) 50.1% (d) 85%

Q.33 The liquid limit and plastic limit of soil are 50%
and 30% and peicentage of particles coarser than

2 microns in clay is 60%. Then activity of soil is} -

{a) 033 ) 05
©) 10 Ad) 133 .

Q.34 Which of the following is not an assumplion of]
Stoke's law (Grain size analysis of soils)?

(@) The falling soil particle {grain)is spherical

{b) The velocily of a free lall of a single sphere,

is in suspension of infinile extenl

(¢} Anaverage value ol specific gravily of graing

is used in computing the Sloke's formuta

{d) The finar parlicles of soil do not have

tendency for lfoc formation

0.35 A sample of dry soil having specific gravily o
2.74 and having a mass of 133.7 g is unifomnly
dispersed in waler lo form 1000 ¢¢ of suspension

" The densily of suspension immediately aller it ig
prepared vill be (inkgfm?)
{a) 1085 (&) 951
{c) 134 {d) 400

Q.36 it the malerial of the base of lhe Casagrandes
slandard liquid limil lesl apparatus is softer than
the standard hard rubber, then

{a)- the liquid limit will always increase
{b} the liquid limit will always decrease

(c) thaliquid limit may somelimes increase and
somelimes decrease, dapending upon the
soil type

{d) the liquid limil will nol be allecled

Q.37 The addition of coarser parlicle soils like sand or

silt, causes

(a) decreasein liquid limit as well as in plaslicily
index

(b) decrease in liquid limil and increase in
plasticity index

(c) increase inliquid limil as well as in plasticity
index

(d} decrease in liquid limil and no change in
plaslicity index

Q.38 A soll altains the maximum dry unil weight o}
18.6 kN/m® at a waler contenl of 15%, during a
campaction test. Il specific gravity of soilis 2.7
then air content of the soil per m* of soil is
(@) 046 " {b) 085
{c) 0045 ° @) 45

" Q.39 e following index properties were determined

for (our soil samples A, 8, Cand D.

Soll A B c o
Liquid Limit { 050 | 049 | 041 | 047
FlosteLimit | 023 | 047 | 021 { 026

" Which one of these soil samples conlains
maximum clay parlicles?
{8) A by B
{cl C (@ o

Q.40 Caonsider lhe lollowing slalements:

|. Consistency as applied loclayis an indicator
ol ils moisture content.

1. Rock dust particles, oven of clay size, are
non-plastic.

Il Liquidity index can have a negative value.

Which of the above statemenls are CORRECT?

{a) I Iland i (o) landll

c} Hang il {d) land

Q.41 Asoil may be classified as of medium plaslicity,
il the plaslicity index (Pl) lies belween
fa) Olo1 {b) 11022
(€} 221036 {d) 360 51



Q.42 The slope of tho flow curve () is given by

@)ﬁiﬁ wi?%
Ny oW,
o) & ";‘;‘2 {d) None of hese
log,. .—‘\f;

Q.43 Pycnomster is used for Ihe delermination of
1. waterconlgnl 2. voidralio
3. specilic gravily
The correct answer is
(@) bathtland2
(€) bothtang3

(b} bolh 2 and 3
(dy1,2and3

Q.44 Consider lhe lollowing slatements:

1. Asoilis said 10 be well graded when it has
goad representalion of particles of all sizes.

2. A sail is said 1o be unilormly graded if il
has an excess of cerlain panicles and
deficiency of others,

3. Uniformily coelficient is the measure ol
parlicle size range.

Which of these slalemanls isfare correci?

(a) only2 (b} both2and 3

(c) bothtand3d (d)1,2and3

Q.45 Which of the following stalement is correcl?

(@) Insoils, Ihe llow index indicates varialion in
shear strength wilh water canlent.

(b} Plastic limit minus shrinkage limi?, is known
as shrinkage incey of the soil.

(¢} The ralio of (he plasticity index 1o the {low
limil, is known as loughness index of he
sail,

{d) Allof the above

Q.46 I, W5, W4 and W, are (he sequential weighls
oblained during observalions in pycnomeler
method for determining waler conten, the formula
10 be used, is

S| Har 9;‘]-
_[(W;‘JrWJ ][ a 1}x100

_[(romye, N
m)“_[(WJ-‘W_:]( 3 +1]]>JOO

(a) +

() =[[W_2'_"’.‘.][9;‘] - 1]x100

W-W N\ G
W+ W J{G+1
Y= ! —_—
{(d) w [[_L—Ws*W:]( G 1)]):100

Q.47 Ust-l and Ust-l contain respeclively terms and

expressions, Match the two lists and sefect the

canecl answer using the codes given below the lsls:

List-1

Activily number:

Liquidity index

Sensilivity

List-lf

1. {Liquid limi- waler contentiiplasticily index

Plaslicity indax/Percent finer than 2 microns

3. {Natural moislure contenl — plastic limit)/
Plasticity index -

4. Unconlined compressive sirength of
undislurbed soil sample/Unconfinad
compressive sirength of remolded soil
sample

Codes:

O m»

(3¢ ]

@ 1
by 1
© 3
@ 2

Q.48 Match List-1 with List-Il and select the correct
answer using codes given below the lists:

List-1

Sloke's law

Clay

Sand

Allerberg's experiments

Listtl

1. Very plastic soil

2. Least plastic soil

3. Delermination ol plaslicily of soils

4. Seiiling of soif particles in a soil suspension

Codes:

W N WD
[ N )

To®m>»

A BCOD
@ 1 2 4 3
) 4 2 3 4
¢ 1 4 3 2
4 1 2 3

Q.49 MalchList-l {Name of person}with List-11 {Field
of contribution) and select the correct answer
using the codes given below the lists:

List-f
A, Stoke
B. Darcy
C. Poiseuille
D. Anuerberg
s List-l
1. Flow Ihrough capillary
2. Classilication of soils
3. Consistency limils
4. Flow ol water through a soil mass
5. Veiocily of settling particle
Caodes:
A B CD
fa 5 4 1 3
By 4 1 5 2
@15 4 2
d 3 2 1 5

Q.50 Maich List-l with Lisl-lland select the correct
answer using codes given below the lists:
' List-l
A, Taylor(1948)
B. Darcy{1856)
C. Poiseuille
D. tusKat (1937)
List-}
1. Therelationship governing the laminar flow
of water ihrough capillary tube
2. Relafionship behveen physical permeability
. and Darcy's coeflicient of permeability
3. Inlaminar llow, 1hve discharge is proportiona
to the hydraulic gradient
4, Intutbulent flow, the paths are irregular and
bwisling, crossing and recrossing at random.

Codes:

A B COD
@ 1t 2 3 4
by 4 3 1 2
)y 3 2 4 |
@ 4 1 2 3

Q.51 Consider the folioving statements:

1. Increase in volume of 2 soil samiple without
exiernal constainison submergencein vrater
is termed as the *free swell of soif’.

2. Claysollrichin montmerilionile exhibils very
low sweliing characterisiic. )

3. Gencrally, free swell of soil sample ceases
when its waler conten{ reaches lhe plastic

Himil. .
W¥hich of these staiements are comrect?
a) 1and2 {by 1and 3 s
{c} 2and3 {d).1.2and3

Q.52 Clays are compressible because of
1. expulsion of water in between soil layers .
2. bending ol parlicles on elaslic sheat
3. slipping of parlicles o dilferent positions
of greater density
Which of these stalemenV/s isfate correct?
(&} Only3 {b) Both1and3
{c) BothZandd (d)1,2and3

Q.53 A soil has liquid limit of 50% and plastic limil of
30%. When tha soil at ils liquid limit was drigd,
the percentage decrease in volume was 455 of
its dry volume. When & was dried fromils plastic
limi the percentage decrease involume was 20%
of its dry volume. Shrinkage limit of sofl il be

@ 10% {b) 20%
(c} 25% {d)50%

Q.54 For sand ol uniform spherical particles, the ratic
of void ralios in the loosest and the densest

slates is:
@) 26 {0) 35
{c} 48 {¢) 30

Q.85 A sample of soil has the [ollowing properties:
Liquid limit = 45%
Plastic limit = 25%
Shrinkage limt = 17%
Matural moisture content =30 %
The consisiency index of the soil is
(a} 15/20 th) 1320
{c} g0 (d) §/20



1.

B 5 N

39. (b) 40. () 41, gb} Y
48, (a) 50. (b} 51, {b}: 62, ;a;

-’ Propertles of Solls

S58(e) ¢

L

air, but in salurated sampie “s6il contains solids
and waler,

(8}
In hydromeler analysis, meniscus correclion is .
always positive, mmecmcﬁmspmﬁme ]

it temperahyre is above 272 and I isnegatve i .

temefamreisbem??fqﬂ

(0 o

At shrinkage limit, soll is just saturated and it
remains salurated at higher water conlent.

(e} ‘

In a salurated soit mass, if waler is added,
volume of voids changes, hence void ralio
changes but not due to change in volume of
solids.

{80)
Relative compaction
= 80+0.21,
Min. valveol ;=0
2. Relalive compaction = 80

In oven dried samp!s.snil contalns sofids and

@’ 48 @ o)

18.

20.

< .Consistencyindex,

'Q.sa Afill having & volume of 1,50,000 cum is tolbe @ 182500  (b)2,00,000
consiructed at aveid ratio of 0.8, The borrow pit {c} 2 10,000 (d) 2,50,000
soil has & void ratio of 1.4. The volume of soil
required {in cubic melres) to ba excavated from
the bortew pit willbe mun
[PPSR ‘Proparties of Solls )
1.0) 2.(¢) 3(c) 4() S (g 8 () 7(a) B8 {dy 9.{c) 10.(c)
11. (80) 12. {d) 13. (25} 14.(b) 15. (¢} 16.(e) 17.(b) 18.(d) 19.{(d} 20.(d)
21, (¢} 22. (&} 23. (b} 24. (b} 25"‘: {b) 26. {b} 27.(b} 28.{p) 29 {b) v
30. (0.17)  31.(24. 53%} ':',32 (c) 33 ) .j‘, i X 37. {a) 38. ()

47. {d) 48.(d)

i

Sl WM sitfness of soi

P

The in-silu behaviour of a saluraled, fine grained
soil dapusu at ils nalural water content may be
studied by. lhe!r consrslency indaxjrelative
consisiency,

‘Uiquidity index,- ¢ " -

- MW

I =
L I

{d}
Sensilivity is the ralio of unconfined compressive
sirengih of undislurbed soil o that of remoulded

soil,
Gravels are non-sensitive.

{d)
Volurneis constant when waler is below shrinkage
limit L.e., solid state.

22.

23.

24,

25.

26.

{8}
e=07
G=05x266+025x3+025x3¢8
=3.03
G+e 3.03+0.7
= ——x92.81
Yot = {He}r 17 o®
= 21.52 kN/m?
{b)

Initially w= 18%, §=70%, G= 272

= —s— = ——o".;—— =0.699
Alter absorplion
S§=92%
Se  0.92x0.699 o
=G " 2 B8
{b)
Gwv=Sa
%065
Ly =0.245
W = —— =0.1968 = 19.68%
1+w
{b)
Y= EZE- =15

V=6x1x1=6m’
w,= 15 x6=080kN
Afler compaclion,
V=55%x1%1=55m°
¥, alter compaclion

20

=z5" =16.36 kN/m”
(b)
D= Yamax % Yo ~Yomn
Yu Yuman = Yama
v o Tome, (1636-11
' 1636 Y -11

= Yy = 17.20KN/m?

27.

28.

29,

30.

(o)
m, = 1624 - 1400 = 224 kg
224
Vw= '1'0'—66—0224(“
m, = m,= 1400 kg
m,
V= 2
* Gp,
_ 1400x1000 _ 1\ oong oy?
2.65x%x1
V=1-V -V,
=1- 0224 0.5283 =0.2477
V=V, +V,

= 0.2477 +0.2240 = 04717 m?

224
= ——=16%
Waler contant 1400

717

Void ralio = O woas 0.893
- ___.....2'55"0"6 = 47.49%
0.893
(b)
V, = 45-25 = 20 cm?
V“._20_
n= k=t =044
(b)
Grw(14w) |
2.85%981x{1+0.2)
——_— 1=
19.34 0613
= meTC _05343=5343%
Em.u _emn
{0.17)
1
V. = 1 =—_ =05
R EY: N P 05



|34,

{d)
ng = TZL = —-1—2 =0.33 The tiner particltes of soil carry charge on their
te 1+ surface and have a lendency for floc formation,
VeV o+l It the tendency ol lloc lormalion is not prevented,
L then the diameler compuled viill be diameter of
=05+033=083 the floc and not of the individual particle. In the
V,=1-083=0.17 tesl, (herefore, tha soil is Ireated wilh some
%017 o017 detloceulaling agent, such as sodium oxalalein
n== 1 arder o prevent floc formalien.
35. (a) .
. {24.
81 . (24.55%) Mass of soil = 133.7¢g
My - xG 1_1 <100 Volume of suspension = 1000cc
my-mg G Sp. gravity of soil = 274
Density of soil = 2.74x1=2740fcc
7
[ "‘—"1)"‘100 ~Volume of soil o 8T 488ce
274
* Volume of water in 1000 m/ of suspension
[ 265 ! ]x100 = 1000-18.8=951.2¢cc
2200~ 1800 285 Density of waler = 1gfcc=1g/ml
= 24.53% - Mass of water in 1000 m/ of suspension
= 95129
%2 (o Tolal mass of suspension
= 951.2+133.7
= 1085gm
w
I Densit 1085 gm
n =
e = 1000 e
= 1085 kg/m?®
N |
20% |38.(c)
1
—_ G‘fw
b 1+ WG
1-20 _ logi00-log2s s
70-20 ~ logi00-log10 w=015 G=27
= x=501% =981 kN/M?, v, = 18.6 kN/m?
)
33 (o) 186 = —27x981_
In= W, -, T 14 0.15%x2.7
= 50-30 = 20% )
€= 100 -60 = 40% = 5=0955 ic 955%
. AP _i{_&_ 5 e 3fmd i
Activity= LA %_g ~05 ~Air content (a) = 1 - 5 = 0.045 mm? ol soil,

£

39,

42.

48,

{b)
The soil which has maximum plaslicity index{/,}
will have maximurn amount of clay.

-Soll AL, = 0.50-0.23 =0.27

SollBif, = 0.49-0.17 =0.32

SollCil; = 0.43-0.21 =0.22

Soil Dif, = 0.47 -0.26 =0.21

Therelore, soil 8 has maximum amount of clay
panicles.

(a)

Slape of the flow curve is calied fliow index ).
Flov index indicates the rate of loss of shearing
strengthwithincrease in moisture content.

(c)

W
Waler content, w= —%-x 100
Ws

Wergm of waler = (W, - W) - W,

if from W, ths weight of sohds W could be
removed and replaced by the welght of an
equivalent. Volume of water, ihe weight W, veould
be obtained

Wg 1

W, - wS+Gn =W,
G
o W= (W= W

-~ Water content, -

SEET

51.

55.

§6.

{0)
The clay mineral ‘monimarilionite’ is respansible
for the excessive swelling and shrinkage
characteristic of the soil.
(a)
Vi-%
W, = w -2
s W Wy XTw
Y%-%
Wo

X¥w

By solving
Gives w = 10%

(a)
g = 091: g,=035
081

Ratio = =
035

=286

(a)

Cohslstency index,

Wy -V W -wy
Ip W, —Wp

45-30 15
“35-25 " 20

b=

(b}

Volume of solids In filt
_ 150000
AR

Volume of soil required lo be excavaled
=83333.33 + 1.4x 8333333
=200.000m*

=83333.33n°



