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@ An embankment 10 m hlgh 18 mclmed at 35° to the honzontal A

stability analyms by the method of slices’ gave the following forces:

Total normal force = 900 kN Total tangential force = 420 kN;Total -

neutral force = 200 kN. If the length of the failure arc is 23 m, find
the factor of safety with respect to shear strength The soil -has
¢=20kN/m?and ¢ = 16°. .. L (8)

@) - Explaln Taylor [ stabﬂlty number in slope stablhty anaiys1s (5)

PART — (1 X 15 = 15 malks)

A thin laye1 of sﬂt exists at a depth of 18 m below the- sulface of the :
ground. The soil -above this level has an average dry unit. welght of -

15 kN/m? and an average water content: of 36%. The water table is almost

-~ at the ground surface level. Tests on: undlsturbed samples of the silt
. indicate the following values: ¢, = 45 kN/m?, 4

=18°% ¢ = 36 kN/m?2

L3

'_ and gﬁ‘ = 27°, Estlmate the shearmg resistance of the silt on a houzontal

E ‘plane when (i) the shear stress bu11ds up 1ap1d1y, and (11) the shear stress

) -"buﬂdsupslowly S _~._ (10+5)~

o

R R

,(i) : A cylindrical sample of soil havmg a coheslon of 80 kN/m2 and an
" angle of:internal friction of 20° is- subjected :to a cell pressure of -

- 100 kN/m? Determine (1) the maximum deviator stress at which the

sample will fail, and (2) the angle made by the fa11u1e plane with.

‘the axis of the sarnple o . SR ¢ (1))
| (ii) Sketch and dlscuss the stress -strain relatlonshlp for . dense ‘and
loosesand o o - )

¢
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o PART A— (10 X 2 20 marks)

Draw the phsse diagram for cornple'tely'dry and fully slstlirsted'soil inass.

-. List various factors affecting compaction.

The 1ntelnal d1amete1 of a tube is 0. lmm What W111 be the ma}nmum capﬂlary '

rise when it is held vertical w1th bottom end dipped in pure water taken ina -

trough? Take sulface tensmn of water = 7 2.8x.10¢ kN/m

~ Write typical 'range of co-_eff_ic_ient of pei'rneability fof_.'graVeI,- sand, silt ahd clay:.

Dlaw the typlcal ver tlcal stress distribution due to point load (a) on a B
horizontal plane at a depth of Z from the ground sulface and (b) on a vertmal .
plane at a Iadlal dlstance of r from the .point of loadlng o

I

Define preconsolidation pressure and state its importance.

Dlaw typical sketches of failure envelopes of satLu ated clay as obtamed from
undr a1ned and dr alned shear tests. ' '

On whlch type of s011 vane shear test is conducted‘7 How shea1 stlength is
determined in this test?. ' ‘




10,

11

19,

-

" A cutting is to be made. in clay for which the cohesion is 350 kN/m?; Bulk
unit weight is 20 kN/m3; Find the maximum depth for a cutting of side slope,

1.5 to 1. Factor of safety to be 1.5. Take the stability number as 0.17.

Ment_ion different mode_s of slope faﬂure; 3

(@)

®

@

®

PART B — (5 x 13 = 65 marks)

(i) A sample of saturated soil has a water content at 25% arid bulk
unit weight of 20 kN/m3. Determine the dry unit weight, void ratio '

and spedific gravity of sélids. What will be the value of _bulk unit
weight, if the degree at saturation is 80%, _ : (8)

(i), - ‘Lislting the various factors that inflience the compaction of soils,
- show their - influence with illustrative sketches of compaction .
Cewves. L ot @

S Or

The following results are obtained ffom-a sbi‘_l-'sampl_e: Percentage'passing' '
476 mm sieve: 35, Percentage passing 75 micron mm sieve: 8, Size’
_ corresponding to 10% finer = 0.8 mm; 30% 'finer 3.0 mm; 60%

finer = 6.0 mm; Liquid limit = 256% Plasﬁic limit = 17% Classify the soil as

‘ _per IS soil classification System. C _ : (13) .

the water table is at a depth of 2 m below the ground level. The

" bulk unit weight and saturated unit weight of sand is 16 kN/m* and | '

18 - kN/m? respectively. ‘The saturated unit. weight of clay is
19 kN/m3, Draw the variation of effective stress upto a depth of 7 m
from the ground level.” o ' '
(i) - Derive Laplace’s equation of coﬁtinuity. for two-dimensional steady
flow of water through an isotropie soil, B ; (6)

Or

@) Ina fallirig“ head permeability test the 1eﬁgth'and area of cross
' section of soil specimen are 0.17 m and 21.8 x 10~ m? respectively. .

Calculate the fime required for the head to drop from 0.25 m to

_ 0.10 m. The area of cross section of stand pipe is 2.0 x 104 m?% The
. sample has three layers with permeabilities 3 x 10-5 m/sec for first

0.06 m, 4 x 10-5 m/sec for sécond 0.06 m and 6 x 10-* m/sec for the
_third 0.05 m. thickness. "Assume the flow is taking place

. perpendiCul_af to the bedding plane. ' _ (8)
- (i) Discuss briefly the uses of flow net. T | 5y .
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@ Alayer of fine sand 3 m in thickness rests on a bed ét._soft Cay and
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(i) A circular ring foundation for an overhead tank transmits a contact
“pressure of 300 kN/m2. Its internal diameter is 6 m and external -
diameter 10 m. Compute vertical stress on the center line of ‘the

" footing due to the imposed ‘load at a depth of 6.5 m below the

ground level. The footing is founded at a depth of 2.5 m. (8) .
(ii-)r. Explain. .Taylor"s sduare' root- time métl__i_od for determining
" coefficient.of consolidation. - S L (5)
— - o L
@) Write a brief critical note on ‘the concept of pr.eg'sure bulb and its
use in soil engineering practice’. : o (6)

(ii)' | A 20 mm thick undisturbed sample of saturated clay is tested in the.

laboratory with drainage being allowed both through top -and
bottom faces. The sample reaches 50% degree of consolidation in
60 minutes. If any clay layer from which the sample was obtained is
4 m thick and is free to drain through both top and bottom surfaces,
" .calculate the time Trequired by . the clay layer to undergo
. the same degree of consolidation. What would have been the time of -
‘consolidation if the clay layer were free to drain.only through its top

. surface? AR T - ®
Two samples. of a soil were é’ubjet:_ted tois_he'ar tests. The results were ag
follows ¢ o ' ' R

“TestNo. o 3kN/m? o 1(kN/m?
‘1 100 240
‘2 300 : 630

If é further-sample of the same soil was tested under a ‘minor principal

stress of 200 kN/m2, what value of major principal stress can be expected -

at failure? . (13
. ‘ Or . _ , ,

The results of a direct shear test on a 60 mm x 60 mm specimen are given

below. Determine shear strength parameters. .~ A 7(13)

Normalload, N~ . 300 .400 500 600

Shear force at failure, N 195 263 324 399

(i); A slope of very large extent of soil with properties ¢’ = 0 and ¢'=32°
is likely to be subjected to seepage parallel to the slope with water
Jevel at the surface. Determine the maximum angle of slope for a
factor of safety of 1.5 treating it as an infinite slope. For this angle

of slope, what will be the factor of safety if the water level were fo
coine down well below the surface? The saturated unit weight of soil

@

-is 20 kN/‘m“".' '
(ii) - Discuss various slope pi‘otection measures. L ) (5)_
_ or
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