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Time : Three houfs o s ‘Maximum': 100 marks -
Ans'wer ALL questions. .
PART A —(10x 2= 20.-’marks)

1. The 1esu1ts of sieve analy31s on three 3011 samples are gwen below Say whlch'
' soil is gap graded and Justify yourtanswer.- -

_ Sieve size, mm Pelcentage passmg
- SoilA SoﬂB 80110
475 100 99 - 98

- S 200 B9 - 62 55
I 0425 28 32 5
L 0.075 1 -0 2
. ( “ . . .

- 2, | Specify the mass of rammer, helght of fall, numbe1 of 1ayels and numbe1 of
~ blows per layer used in the hght compactlon test '

L8 | What is the 1nﬂuence of tempel ature on the. coeffnnent of pe1meab111ty of soﬂs‘?

4. Flow net 13 drawn. for a weir. The total loss of head’is 5 m, the number of
' - potential drops is 10 and the'length of the ﬂow line for the last square is 1 m.
Calculate the exit gradient. : :

- B. Boussmesq S vertmal ‘Stress due to-a point load at a point Which is at a‘depth of
‘#Z and at a radial distance of 4’ from the line of action of the load is ‘o,’, when

the modulus of elasticity of the medium is ‘E. F}.Ild the vertical StleSS at the

same point when Lhe modulus of elastlclty of the medlum 18 doubled
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11.

PR

LA consohdatmg stlatum takes two years f01 50 % oonsolidation. Find the time

taken by the stlatum f01 90 % consohdatlon‘fol the sande drainage condition..’

A pur ely coheswe soﬂ sample of oohes1on 40 l{Pa is’ subjeoted to a cell pr essure B

of 100 kPa in'a tllamal comp1 ession test Wlll the sample fall by shear? J ust1fy _

you1 answer

-

: The d1amete1 -of all the Mohr éir oles dlawn at 1nc1p1ent fazlme cond1t10n for the

. resuits of a triaxial test pe1f01med ona soﬂ is the same and equal to 150 kPa -

to a scale. Fmd the sheal str ength par ametels of the soll

Fmd the fact01 of safety of" an mﬁnlte slope havmg a ‘slope angle of 28°. The

slope oonmsts of oohesmnlese so1l with 1 angle of 1nte1 nal fnctmn of 31°. A

In the case of ¢ - ¢ soﬂ the SIOpe failure of an 1nf1n1te slope neve1 takes plaoe A

Cif the angle of slope is equal to angle of 1nternal fnctmn of the soil. Why'?

PART B = (5 X 13 6'3 marks)

(e) l(i) . The llquld limit, plastlc lumt and shunkage l1m1t of a soil are 60%

40% and 30% 1espect1vely A specnnen of the soil has a volume of .

100 cm? at hquld lnmt

'Fmd its volume at shrinkage hm1t if the spec1ﬂc graVlty of sohds is; -
2.0. When oven- d11ed sample of the soil is subjected to l1qu1d hm1t'
test the liquid l1n11t reduced to 42%. Clasmfy the soﬂ as per IS if

' _the ﬁaotmn of the soil passmg 75 mlcron sieve is 70% o (10)

(1) DJ.SCUSS the mﬂuenoe of 31ze of the paltlcles of soil on opt1mum -

mo1sture content L ‘ T NG

(b) @) A loose uncompacted sand ﬁll 1.5 m deep has a relatlve denSIty of *
R 30%. Laboratory tests on. the same sand- indicate that the nminimum

and | maxnnum void 1atlos are (.45 and 082 respectlvely The ~

SpeC].flC gravity of solids is 2.65. If the sand fill is compacted to a

' relat1ve den51ty of 70% what is the decrease in 1ts thlckness‘? Also,

flnd the- d1y un1t Welght ofthe oompacted sand N (D -
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The maxiiﬁlum dry density achie\ged in a laboratpry compaction test
on a soil which is. being 'use_,d_ for building a :compactéd fill 1s
1.98 glec. Two field ' density tests have been performed in the .

“recently completed fill, but one of ‘these tests has produced results’
that are definitely incorrect. Test A indicates a rel_atfx@' compaction =

of 97% at pléce'mént watér,, content of 14.3% whereas Test B

N indicatés a relative_com;bactior_]_ of 98% at‘_é placement water content -

answer, Take Specific_ggavity_of‘s'olids as 2.7, - S (6)

of 14.7%. Which test results :are‘definitely'incorréct? Justify your: -

T'hef grouﬁd‘ water table ina deep,-_d'epdsit-o_f sand is-'l_ogated atdm frpm ’
the ground level. Due to capillary action, sand 18 saturated for a height of
1 m from the water table. The degree of saturation of the sand above the

capillary fringe_is 40%. If the spéc_ific_ .gi'évity of solids and average void .. -
- ratio of the sand are 2:68 and 0.72 respectively, obtain the effective stress
cat2m, 3m, 4 mand 10 m from the ground level. ' o

G

Or -

A permeameter of cross-sectional area 100 cm?, has a soil sample of

length 20 ¢m. The. sample is hei_:ei'ogeheoiié having coefficient of -
.permeabihty of 1 x 10~ em/s for the first 7 cm and 1 x 10-2 em/s the

“last 7 .cm  thickness: -When' falling head . permeability test is
- conducted with a stand pipe of cross sectional avea 2.cm?, the head

()

of 2m from the ground level. What should be the minimum height -

drops from 40 c¢m to 20 ¢m in 18 minutes, Find the coefficient of

" permeability of tl_le middlé partgof the_sample. ‘ L (N

A 5-m deep vertical cut is made in a stiff saturated clay of thickneés _
7 m that is underlain by sand. The ground water table 1s at a depth

of water in the cut so that the stability-of bottom of ‘the cut is not

~logt? Take specific gravity of solids ahd‘water 'co'nt.ent of the clay as

965 and 30% respectively. o , (6)

Gy

N (ii;)-

A Newmar'k’s éh_al't--is drawh with an interval of 0.1 for o, /q 1If

there are 20 radial lines, find the influence factor. (o, and q ave -

,additibnai vertical pfessuxe» and applied - loading intensity
‘respectively). - R o S (3)

A certain Cléy layer has a'thickness of 2 m. After one yaaf when the

élay layer was 50% congolidated a settlement of 20 mm occurred.

- TFor a sirri_ilal" clay layer, under similayr Joading and drainage _

conditions, how much settlément would oceur at the end of one year -
and four years respectively, if the thickness of the new layer were

q:41ﬁ? o I : o)

Or
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@ A pomt in a clayey 1aye1 is subjected to a stress of 80 kPa at
- present. The consolidation test results conducted on a sample of the
clay show a preconsolidation pressure of 120 kPa. Say whether the

clay 1s nmmally consohdated or ovelceﬁsohdated Justify your

answer. T 7 S _ o . . _(3)..-

R VU In a normally consohdated clay, the v01d ratio demeases from’

()

®)

1.02 to 0.92 when the effectwe pressure is increased from 80 kpa to

160 kPa. The coefficient of permeability of the clay for this pressure = -

range is 1 x 10 m/s. How long will it take for a 2-m thick clay

' 1aye1 which is sandwmhed between coarse sand and rock in the field
to 1each 60% consolidation? What is the settlement at that time? '

(10)
(i) In direct shear test, find the angle made by failure plane and major
* principal plane 1espect1ve1y with 1espect to honzontal if the angle

of internal friction is- 30° T : 3

(11) ‘Desenbe the -state of- soﬂ samples A to D when the Mohr cncles

describing their state of stresses are as fo]lovvs for A, the Mohr
‘circle is a dot on the normal stress axis, fo1 B, the Mohr circle is too.
small to touch the stlength envelope for C, the Mohr circle is
- tangential to strength envelope ‘and for D, the Mohr cncle is s0
~large that palt of the circle is above the strength envelope. Also for -
- the sample C, find the angle made by the failure plane with respect
to m1n01 p11nc1pal plane : ‘ o (10)

e

| Or

Fo}lowmg are the results of a triaxial test conduicted ¢ on two spec1mens of

‘the same soil. Find the shear. strength parameters of the soil. If.another
" specimen of the same soﬂ is subjected to a cell predsure of 400 kPa, fmd

- the deviator stress at which it is hkely to fail. Also for this specimen, find

@

the normal stress and shear stress on the failuré plane and locate the .
plane of maximum shear str ess w1th respect-to ma]o1 pllnmpal plane and
find the magmtude of maximum sheal stress.

Cell plessule kPs - : 100 200"'
Dev1at01 stress-at faﬂule kPa 300 585

An infi'n'ite slope '{vith a slope angle of 28° is 4.5 m high. The soil has
" cohesion of 30 kpa, angle of internal friction of. 20° and unit weight of

19 kN/m3 Find the factor of safety with 1espect to cohesmn Derive the o
equation used if any. ' :

. .0r
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(b)

(a)

)

(i)

Explain with sketches, the different ways by which a finite slope

" may fail. State the situ_étions where each failure is likely tc} happen.

o
A purely cohesive soil has a unit weight of 18 kam3 and an average
cohesion of 22 kPa. A hard stratum ex1sts only at infinite depth
below the gmund level. A 4-m deep cutting is to be made. Fmd the

- factor of safety if the slope angle is (1) 90° 253 (D

PART C— (1 >‘< 15 =15 ma'rks)'

The unit weight of a soil at 50% and 80% satur atlon is 17. 60 kN/m3 and

18 81, kN/m3 respectlvely Find
@
i)
(i)
£
w

(vi)

(vii)

\

.'Spemﬁc' gravity of solids.

Void ratio

Por 031ty '
Dry umt welght

Saturated 'un_'it -wéig’ht

' Sl-ibrx_'lérged'.u.n‘ij.: 'v\.feigl'it' ‘ ;- ‘

Water conﬁ;enf c't')rre‘spondin'_g to 100% saturation When a disturbed
sample of the same r‘soﬂ'was subjeé_ted to classification _tésts, the '
following results were obtained : '

-

Percentage finer than 4.75 mm ~ :80

) Pércentagé finer than 0.076 mm - 9:

| Ldquid limit . .. :23%
Plés_ti_ciﬁnit'-'- . Couw
_Siz‘e cOrrespoﬁdiﬁg_td "1'0% finer +0.09 mm -
' 'S_ize cprresl;onaing to 30‘% finer 1.2mm
Siz.e.. corresﬁoﬁding to 60% finer 3.4 mr'n.'

Classify t.he,l soil és'p'er. IS 1498

Or
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(b) A soil profile consists of 4—.m' thick sand underlain by 3-m thick clay. The:

: clay layer overlies hard rock. A square foundation of size 2 m carrying a
load of 800 kN is founded at a depth of 1.5 m from the ground level. The.
ground water table is at the base of the foundation. The specific gravity of -
solids and void ratio of the sand are 2.7.and 0.7 respectively. The degree
of saturation above the water table can_be assumed as 30%. The liquid =~
limit, water content and specific gravity of solids of the clay are 40%, 27%
and 2.66 respectively. Estimate the probable consolidation settlement of .
‘the clay layer, assuming the clay to he ‘normally consolidated. For

~ caleulation of additional vertical stress, equivalent point load approach
shall be adopted (dividing the total area into four area uriits) o
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