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N.B.: (1) Question No. 1iscompulsory. ';f’"“ ™
(2) Answer four out of remaining six. // il A
(3) Assume suitable data wherever needed. l,”‘ BEY "' *
1. (a) Attempt any four of the following :- 5
Explain (i) Density index, (ii) Sensitivity, (iii) Degree of saturation, (iv) Flow
index, (v) Consistency index.
S (b) One cubic meter of wet soil weights 19.8 KN. If the specific gravity of soil particles 5
is 2.7 and water content is 11%, Finde,r, s.
(c) Explain briefly uses of flownet. 5
(d) Define placement water content and relative compaction. 5
(e) Derive the expression for coefficient of permeability by variable head method. S
(f) Explain initial, primary and secondary consolidation. 5
5

s (a) Derive the relation betweenr, G. e and S starting from basics.

(b) A borrow material with an insitu dry unit weight of 16 KN/m? is to be used in the 10

unit weight of compacted soil in

construction of highway embankment. The wet
the embankment is 19.6 KN/m?> with a water content of 15%. Volume of embankment

is 50.000 m3. Calculate the volume of borrow material required.

(c) Enlist the assumptions made in Terzaghi's one dimensional consolidation analysis. 5
3. (a) Define stokes law and describe briefly about wet sieve analysis.
(b) Briefly explain the design features of sampler for getting undisturbed sample. 6

(c) The liquid limit of clayey soil is 56% and plasticity index is 15%.
(i) In what state of consistency this material at the water content of 45%.

(ii) What is the plastic limit of soil.
(iii) The void ratio of this soil if the minimum volume reached on shrinkage is
0.88. What is the shinkage limit if its G = 2.71.
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4. (a) A soil sample has W, =20%, W, = 12%.

Steve size % passing

2.032 mm 100

0.422 mm 85

0.075 mm 38

Classify the soil as per IS classification system.

(b) A test well 0.5 m in diameter penetrates through a saturated aquifer 8 m thick 10
overlying an impervious layer. A steady discharge of the well is 18.72 m3/hr. The
drawdown at a distance of R, = 15 m from the centre of test well is found to be
1.8 m. What will be the drawdown at a distance of R, =50m, if the permeability
of soil is 3.8 x 10-* m/s? Estimate approximate drawdown at the test well also.

(c) Differentiate compaction and consolidation. 4

5. (a) A granular soil deposit is 7 m deep over an impermeable layer. The ground water 7
- tableis 4 mbelow ground level. The deposit has a zone of compillary raise of 1.2
il m?@ﬂiﬁ uration of 50%. Plot the variation of total stress, pore water pressure,

.

grams witl FQ.&, G = 2.65.
tion and derive the expression for critical hydraulic gradient. 6

is excavation be made




it Determine the maximum dry densithy and optimum moisture content also plot

R mms and 80% saturation lines.

' ) efine :- (i) Coeffecient of compressibility, (ii) Compression index, (iii) Over 6

.:liiﬂati@nrano (OCR).

irated soil has C. = 0.27. Its void ratio at stress of 125 KN/m? is 2.04 and its 8
permeability is 3.5 x 10"® cm/s. Compute :-
‘Change in void ratio if stress is increased to 187.5 KN/m?.
Setﬂement if soil stratum is Sm thick.
. ime | ':mmd for 50% consolidation to occur if drainage is one way and

tors aﬂ'ﬁecung shear strength of cohesionless soils.
' > obtained from CU test on normally consolidated clay
n terms of total stress and effective stress and determine

Deviator stress Pore pressure
B, < 152 120
g L ’*b‘ L "
o 300 250
’ 455 350
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N.B.i (1) Question 1 1s compulsory.

(2)  Attempt any four out of remaining six questions.
(3)  Assume suitable data wherever necessary.

I. Solve any four :-

(a) What is gauge ? What are the different types of gauges provided in India. 5
(b) Explain with sketch coning of wheel and tilting of rail. 5
(c) Draw and explain the wind rose diagram (any one type). 5
(d) Explain the various survey to be conducted for airport site selection. 5

5

(e) Draw a labelled neat sketch of an artificial harbour.

2. (a) Calculate all the necessary elements required to set out | in 8.5 tumout, taking of 11U
from a straight B.G. track with its curve starting from the toe of the switch 1.e.
tangential to the gauge face of the outer main rail and passes through thearetical
nose of crossings. Heel divergence (d) = 11.4 cms.

‘(b) What is meant by 'creep of rails.' Explain the wave action theory and percussion 6
theory of creep.
in working of semaphore signals. 4

a&ﬁa branch curve diverge out from a 2° main curve in apposite direction of the 10
auge track. If the speed is restricted to 30 km/hr on main line and cant
ss;ble is 5.1 cm what, would be the speed limit on branch line.
arshalling yard ? Draw the neat sketch of the typical marshailing 10
arious parts. Also explain different types of marshalling yards.

mder-standard condition is 2200 metres. The airport is to 10
10 m above MSL. The airport reference temperature

provides the following data :

Grade (Percent)
+ 1.00
- 0.50
+0.50

,‘
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