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Fourth Semester B.E. Degree Exammatlon, June/July 2019
' / Basic Geotechnical Engmeermg

Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question from each module.

b. With usual notations, prove that '
g= VG & P

50, will be treated as malpractice.

Module-l
1 a. With the help of a three phase diagram; explain
i) Void ratio i) Porosity  ‘iil) Water content

iv) Dégree of saturation. (08 Marks)

5 (06 Marks)
T

g c. Determine the Dry densrty V01d ratio, Porosity and degree of saturation. Given

—? Yo = 26kN/m’ , G 2% 67 and W =16%. . 3 (06 Marks)
2 OR-

g z 2 a. Define Liquid hmIt Plastlc limit and Shrmkage limit. (06 Marks)
g :rn b. Explain the Indian ‘Standard Soil classification system. (08 Marks)
20 c. A fine gramed soil has a liquid 11m1t of 54% and a plastlc limit of 30%. Classify the soil as
ﬁ % per IS cla331ﬁcat10n o : (06 Marks)
% § 3 a. Explain with sketches, the common clay mmerals R (08 Marks)
5 § b. Following are the results, of a.compaction test. | C

§ § Weight of sml with mould (N) | 29. 25 30 95| 31.50 | 31.257] 30.70

§ 8 Water Content (%) 10> 12 | 143.] 16.1 | 182

3 = Plot the compaction curve showmg MDD:. and OMLC. Given. G= .10,

1; 73 Volume of mould =1000 cnr. Welght of mould=10N. & 3~ (12 Marks)
‘B Q '6 -

&g 4 a Explain Electncal Diffuse Double. Layer * (06 Marks)
3 % b. Dlstmgulsh between Standard proctor and Mod1ﬁed proctor compaction tests. (04 Marks)
g3 c. For constructing an embankment the soil is transported from a borrow area using a truck

2 z:§ which can carry 6m’ of soil at a time. Determine the number of truck loads of soil required

; 8 /to.obtain 100m’ of compacted earth fill and the volume of the borrow pit. Use the following
=i detaﬂs AN ‘ (10 Marks)
fsf 2 Property &% Borrow area’| Truck loose | Field compacted | Soil Type

o Bulk density (kN/m) 166 11.5 18.2 Well graded

g 5 Water content (%) {8 .¥ 6 14% -

R ~ Module-3

o 5 a. Whatis a Flow net? Whatare the uses and characteristics of flow nets? (08 Marks)
2 b. The porosity of a certain sample of sand was 50% in the loose state and 34% in the dense
g state. The specific gravity is 2.70. Estimate the critical hydraulic gradients in loose and
g dense states. - (06 Marks)
k= c. Compute the quantlty of water seeping under a weir per day for WhICh the flow net has been

satisfactorily constructed. The coefficient of permeability is 2 x 102 mm/s.
ns= 5 and ng= 18. The difference in water level between upstream and downstream is 3.0m.

The length.of the weir is 60m.
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OR

With the help of neat sketches, derive an equatlon to determme permeability by the
following Laboratory method and also state their suitability.

i) Constant Head Permeability Test  ii) F a}lmg, Head Permeability Test. (14 Marks)

What are the factors affecting permeability? Explain them briefly. \ (06 Marks)
Module-4 )

Explain with neat sketch, the mass spring analogy. o (08 Marks)

Explain normally consolidated soil and:over consolidated soil. (06 Marks)

The thickness of a normally consohdated clay layer is 3. Om _The initial void ratio of the
sample is 1.0 and its hqurd hnnt is 60%. The overburden' pressure at the middle of the clay
layer was 154 kN/m’. Due'to construction of a building the increase in effective stress is

92 4kN/m’. Determine the consohdatlon settlement of the clay layer. (06 Marks)
- OR

Explain with a sketch determmatlon of Pre — consohdatlon pressure by Casagrande’s

method. (06 Marks)

Explain Square root of time fitting method (06 Marks)

A 20m thick: 1sotroplc clay stratum overhes an impervious rock. The coefficient of
consolidation” of soil is 5§ x 102 mm®*. Find the time required for 50% and 90%
consohdatron Time factors are 0 2 and 0.85 for 50% and 90% consolidations respectively.

(08 Marks)

Module-5 . AN
Explain Mohr — Coulomb failure theory of soil. . L (06 Marks)
What are the factors affecting the shear strengtheof soil? P (06 Marks)

In a shear test conducted on a river sand, the following results were obtained.
4. Normal Force (N) | 80 [ 160 | 240 | 32Q | 400 480
,Shear Force (N) | 50| 101 | 149 201 248 | 302

) 1 1BRARY (08 Marks)

Determine e and . :
erm . ‘. Qe CMI "x\L L 0 037
: / OR ‘ {n AN
With the help of neat sketches derive an equatlon to determme shear strength by Vane shear
test.» (08 Marks)
£ In a triaxial test on two 1dentlcal soil samples the following data was obtained.
b Test No. | Cell] pressure (KN/m® ) MaXHnum deviation | Maximum prmcrpal
: stress (KN/m?) stress (KN/m?)
1, if;«f', ~‘;z 50 ({7 120 .
2 N 100 o - 332
Compute shear parameters:, (12 Marks)
* k k kX

2 0f2



