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Q.1 (a

Section A : Transportation Engineering + Surveying & Geology [All lopics]

Two alatoons of cars are timed overa distance of 0.5 ko Theis Nows are recorded. The

flow of 1800 vehicles per hour,

as per Greenshield's model.
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timed at 10 seconds with the flow at 1350 vehicle / hour. The second group takes 45 weronds, with the

Determine the maximum flow of traffic stream usirg linear relationship between speed and censity

tirst grouy is

[12 marks]
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Q.1 (b}| Write a short note on:
{i) Photogrammetry

{ii) Map vs Aerial photographs.
[12 marks]
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The following staff readings were taken with a level, the instrument having been shifted aftar the At
7" and 10" readings. The R of the starting benchmark (A) is 123,450 m. The third reading was taken
with an inverted staff on point B, and the 4™, 7™ and 10" readings were taken on points C, D and E.
The last reading was taken on benchmark F. The readings (n o) ara:

2.650, 3.740, (-2.830)(B), 4.270{C), 4.640, 0,380, {I',’-E‘ﬁﬂ{’lfljl L.640; 2840, 3.4580(E |, 4,650 and 4. 260(F),
I

(i)

esual chacks,

(ii}

Caloudate the BL's of B, G D, Eaud F. Uscheigli of collination sweod.

Tabulate the readings in the form of a level-book page. Reduce the readings and appiy the

aiih [12 marks]
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Determine the stopping sight distance on a kighway for a level stretck having design speed of
80 kmph
Also, calculate parcentage change in SSD for 2% descending gradient on the same highway,
Data may be assamed suitably as per IRC recommandations.
[12 marks]
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Q1 (e)| What factors are considered in selection of gauge in Railways? Write advantages of uniformity of
gauges?
[1Z marks]|
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Q4 (a

A branch curve of 77 diverges liom mmin curve of 3° nan oppesite direction ina layout of BG rack,
Calculate the superelevation and the speed on the branch track, if the maximum speed permittad on
main line is 70 kmph.
[20 marks]
F;Jf fxoad C{&JJ. [’r: [*63em
I {

"

Mogc allowed @b deligemt = Fhem =_1E€Cm

6 oy 2i00d 3,944?@ (rvwﬂ Tzl )

I?\: _f_%? 5 rgn:a = $43.33m arod
il e
e e Y

—g{}‘r-(__mg’: I'?.“E[I:’ o 3
‘oD |
;”_‘1[!/ < ft}i‘ Frox addousalle sreu \/ = FolmpH
LY -
4|
Illn e &= L = E.%a?&(cq _—___(_:,,j
n' e 2% R
Cocrua tp = .."r_'E'iGi“];_C’L)( los Cm

(29% $373-2>

Cacluad = W23 -~cp 7

"l
Cagugt = 11730 - ?7&,/

Cactua) = ¢ 638 Om

ack ah

Tl ku‘t!h..,}-l-e_-f—ua mﬁz«.—mumfmj @f; Roim e
e % '

Tvae

=




y Dc!mﬂ
' e MADE ERS4Y Question Cum Answer Booklet | Page23of 60 |\
e S
( mﬂfch)&%ﬂ% ol >C'e,+-uu.l
EL"“&T(IHCICJ-U.Q{ = = e U
$0  Theovahal Cian = — 5636 ”‘t‘ii
?Jq 122 = Z o voveh Mhtoradtrid
L0 0 i
( M"'ﬁu‘ftﬂi)b == CFUL, :f%;:],li.‘:”"'
. - 113 R
R-bvgmLH — IQ]'?LC = RS '-}.H.fm
3
636X VLY - a.922
| 2 3w iug.q_uf (0P
’ 5 2% r.th ) (1)
2t
I|"l X o
H “heek f‘ﬂf}-.-,.- ey F’T‘rﬂufg
= e R-63
\\;ﬂnﬁ‘ J 2}_‘6:}_
= b J—wif-:req-g‘q = e 2:M3 kmpk
S¢ ddopt mmol ((Df @)
S
! meol = Q—W ngj;lw
— - |
L.-//' /’
"HA




Do ot

@ MBDE ERSY Question Cum Answer Booklet | Page27of 60 |t

Q4 (9] (i) VWhatdo youundersitand by airborne and space bome remote sensing?
(ii) Points A and B are at elevations 273 m and 228 m above datum, resaectively. The photographic
coordinates of their images en a verlical photograph are:
x, = 6817 mm, 1, =-8744 mm
¥, = -3237 mm, y, =268] mm
What is the horizontal length of the line AB if the photo was taken from 3200 m above datum

with a 21 cm focal length camera?
[8 + 12 = 20 marks]
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Section B : Geo-technical & Foundation Engg-1 + Environmental Engincering-
An unconfined compression test was carried out on a saturated clay semple. The maximum {peak)

Inad the clay sustained was 127 N and the vertical displacement was (.8 mm. The size of the sample
was 38 mm in diameter and 76 mm long. Determine the undrained shear strength of soil.
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Q.5 (b)| A warer sample has the following compoesiton: '

Calcium = 80 mg/l, Magnesium = 32 mg//, Sodium = 14 mg/!

Bicarbonate = 280 mg/ [, Sulphate = 82 mg,/! and Chloride = 36 mg/I

Calculate the carbonate hardness, non-ca-bonate hardness and tctal hardriess, all in terms of mg/ [ of

CaCO,. Also construct an equivalent bar diagram,
[12 marks]
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Consider the upward flow of water through a layer of sand in a tank as shown below. For the sand,
the following data are given:
Void ratio (¢} = 0.520 and specific gravity of solids. G_= 2.670
{i) Calculate the total stress, pore waler pressure and effective stregs at points A and B.
2
lrﬂnwﬁ’-‘
(1) Whatis the upward seepage force per unit volume of soil?
[6+ 6 =12 marks|
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(i} What is corrosion in metal pipes?
(ii) Write a short notes on Gate Valves and Butterfly Valves,
[6 + € =12 marks]
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Q5 (e)

{i} Twosoil samples tested in a seil mechanics laboratory gave the following rasults:
[ . "-'m_n-'-p}; Nn. 1 Sample No. 2
Liquid limit Si0% 0%
Plastiz limit A% 0%
Floww index, ]__r a7 17

) Determine the toughness indices of both the seil samples.

) Comment on the type of each soil.

(i} A sample of sand, 5 cm in ciameter and 15 cm long was prepared at a porosity of 60% in a
constant head apparatus. The total Fead was kept constant at 30 cm and the amount of water
collected in 5 seconds was 40 cm®. The lest temperature was 20°C. Calculate the hydraulic
conductivity and the seepage velocty,

[6+ 6= 11 marks]
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7 (a)

{i) An earth dam requires 1 million cubic meters of soil compacted to a veid ratio of 1.50. In the
vicinity of the proposed dam, three borrow pits were identified as having suitable materials, The
cost of purchasing the soil and the cost of excavation ére the same for each borrow pit. The only
costdifference is transportation cost The table below provices the void matio and the transportation

cost for sach burrow pil. Which borrow pil would be (he most economical?

Borrow pit Void Ratio Swell factor | Transportation cost [_R_',n"m}:l
1. 1.8 110 Rs. 0L60
Z IRY) 1.20 E=, 100

| H: 1.5 1.0 Rs 075

i) A fine grained soil has e liquid limit of 300% ard a plastic limit of 35%. The natural water content
of the soil in the field is 80% and the clay content is 60%.

fa)} Determine the plasticity index, the liquidity irdexand the activity.
{b) What is the soil state in the field?
fc) What is the predominant mineral in this seil?

{d) f this soil were under a concrete slab used as foundation for a building and water were to seep

‘nto it from watering of a lawn, what would you expect to happen to the foundation?
[10 + 10 = 20 marks|
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Q7 (b

(i} Dlefine hardness of water alanmwich its classification,

(ii) List out methads oF deermining hardness of water in laboratory and briefly describe any one of
them.

(iii) Discuss lime-soda process of removing hardness,
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i)

A retaimng wall with a smooth vertical back retains sand backfill for a depth of 6 m. The backfill has
a horizontal surface and has the following properties:

=0, ' =28% v =16 KN/m®; Y = 20kN/m’
Calculase the magnitude of the total thrust against the wall for the conditions given below:
(i) Backfill fully drained but the top of the wall is restrained against yie.ding,.
(i1) Backfill fully drained and the wallis free to yvield.
(iii)Wall free te yield, water table at 3 m depth and there is no drainage.

Determne the point of application of the resultant thrust for case (iii).
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Q.8 (a)| A soil profile is shown below. The zone of capillary rise is in the sand layer overlaving clay. In this
zone, the average degree of saturztior. and moist unit weight are 60% and 17.6 kN/m? respectively

Cal:ulzte and plot the varation of a, ¢ and 7 with depth.
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QB8 (b)| (i) Briefly discuss the various Nnise Rating System?
(ii) Write a short note on:
fa) Classifiration of Matural Ecosystems.

{hy omponents of an Eeosystem.

[10 +10 = 20 marks]
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i

(i) A filter unit has plan dimensions of 4.88 m width and 9144 m length. After fil tering 10900 m? for
50 hours, the filter is backwashed at a mate of 0.65 m/min lor 15 minutes, Find

(a) the average filiralion rate (in m/ day).

(b) the quantity of washwater,

(¢) percent of washwater to be treated,

(d) the flow rate of washwater each of the four troughs (in m?/min).

ii) A gquantity of 50 m®/s of air flows fram a cement manufacturing farilitv. It contains coment
q } g )
particles whose settling velocity is 012 m/s. 1F99 percert removal eficiency is required, calculate

the surfoce area of the electrostatic precipitator.
[10 + 1D = 20 marks]
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