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1.

Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not tear off any leaves from your QCAB, if you find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.
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1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.

3.  Write legibly and neatly.

4. For rough notes or calculation, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.

5. If you wish to cancel any work, draw your pen through it or write "Cancelled" across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigﬂator before leaving the examination hall.
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Q1 (a)

Write short notes on:
(i) Kerbs
(i} Camber
(iii) Pavemnent uneveness
(iv) Shoulders
[12 marks]
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Q.1 (b)

(i) Define stopping sight distance and intermediate sight distance.

(ii) Calculate the minimum sight distance required to avoid a head-on collision of two
cars approaching from the opposite directions at 80 kmph and 60 kmph. Assume a
reaction time of 2.5 seconds, coefficient of longitudinal friction of 0.35 and a brake
efficiency of 60 percent, for both the cars.

[4 + 8 =12 marks]
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Two stations P and Q were on either side of a river 1200 m apart. The instrument was
kept near P and the readings on the staff kept at P and Q were 1.701 m and 2.427 m
respectively. The instrument was then shifted to Q and the readings on the staff held at
P and Q were 0.805 m and 1.285 m respectively. If the reduced level of P is 203.135 m,
then find the RL of Q. Also, find the error due to refraction if the collimation error of
the instrument is 0.002 m in 100 m.

. [12 marks]
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Q1(d)

(i) What are the basic elements involved in electromagnetic remote sensing?
(i) What is the difference between passive and active remote sensing?
(iii) What are the various disadvantages of remote sensing?

[4 + 4 + 4 =12 marks]
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Q.1 (e) | Spot speed studies were carried out at a certain stretch of a highway with mixed traffic
flow and the consolidated data collected are given below.

Speed range, kmph | No. of vehicles observed
0to10 10
10to 20 20
20 to 30 68
30 to 40 90
40 to 50 205
50 to 60 “ 250
60 to 70 120
70 to 80 40
80 to 90 30
90 to 100 17
Determine:
(i) the upper and lower speed limits for installing speed regulation sign at this road
stretch, and

(i) the design speed for checking the geometric design elements of the highway.
[12 marks]
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Q.2 (a)
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(i) The following figures were extracted from a “level field book”, some of the entries
being illegible. Insert the missing figures, check your results, and re-book all the
figures using the “rise and fall” method.

Station | B.S. | 1S. | FS. | Rise | Fall R.L. Remarks
1 2.285 23246 | BM No.1
2 1.650 X 10.020
3 2.105 X
4 X 1960 | X
5 2.050 1.925 0.300 :

6 X X 232.255 | BM. No. 2
7 1.690 X 0340

8 2.865 2.100 X

9 X X 233.425  BM. No. 3

(ii) A plandrawnto ascale of 1 em =20 m has shrunk such that a line originally 10 cm
long has shrunk to length of 9.78 cm. A line AB which measures 18.7 cm on paper
now has to be set out on the ground. To what length should it be set, if the 20 m
chain available for measurement is 0.015 m too long?

' [15 + 5 = 20 marks]
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Q.2(b)

The consolidated data collected from speed and delay studies by floating car method on
a stretch of urban road of length 4.0 km running North-South are given below.

Determine the average values of (i) volume, (ii) journey speed and (iii) running speed of

the traffic stream along each direction.

. . . Total stopped | No. of No. of No. of vehicles
. Direction | Journey time . . .
Trip No. ) . delay vehicles vehicles | from opposite
of trip min-sec ) . .
min-sec overtaking | overtaken | direction
1 N-5 6-30 1-40 4 7 270
2 S—-N 7-16 1-40 5 3 180
3 N-5 6-40 1-50 4 2 280
4 S5—-N 7-50 2-10 2 1 200
5 N-5 6-10 1-30 3 5 230
6 S§-N 8-24 2-20 3 4 170
7 N-§ 6—40 1-40 2 5 300
8 S5-N 7-30 1-10 2 2 150
[20 marks]
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Q2 (d)

i

/ dmMpeet teg+ /

(i} Write short notes on the following tests for aggregates:
1. Los Angeles abrasion test
2. Impact test )
Also, mention their respective recommended values for pavement construction.
(i) A Marshall specimen is prepared for bituminous concrete with a bitumen content
of 5% by weight of total mix. The theoretical and the measured specific gravity of
the mix are 2.45 and 2.35 respectively. If the bitumen has a specific gravity of 1.02,
then what is the percent voids in mineral aggregate filled with bitumen (VFB)?
. [15 + 5 = 20 marks]
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Q.3 (a)

(i)

(ii) Explain the differences between a prismatic compass and the surveyor’s compass.

D

The whole circle bearings of the lines of a closed traverse are given below. Check
the bearings for local attraction. Correct the bearings by calculating the included

angles.

PQ : 41°20
QR :114°30
RS : 164°40
SP : 275°30

QP : 221°20°
RQ : 293°50
SR : 346°20"
PS : 94°30°

Intenwa) | (altulation
angle g >
cp qu 20" -k "

[14 + 6 = 20 marks]
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Q.3 (b)

(i) Using the data given below, calculate the wheel load stresses at interior, edge and
corner regions of a cement concrete pavement using Westergaard’s stress equations.
Also determine the probable location where the crack is likely to develop due to
corner loading.

Wheel load, P = 5000 kg

Modulus of elasticity of cement concrete, E = 3 x 10° kg/ cm?
Pavement thickness, h = 20 cm

Poisson’s ratio of concrete, u = 0.15

Modulus of subgrade reaction, k = 6.0 kg/cm?

Radius of contact area, 2 = 15 cm.

(i) What are the differences between flexible pavement and rigid pavement?
[16 + 4 = 20 marks]
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Q3 ()

(i) Explain the following terminologies used in theodolite surveying.
1. Faceright
2. Face left
3. Swing the telescope
4.  Line of collimation

5. Telescope inverted

(ii) A steel tape of weight 20 N is 30 m long at a temperature of 16°C and a pull of 50 N
when laid on a flat surface. Find the correct length of the tape at a field temperature
of 28°C and under a pull of 120 N. If in the above condition, a base line is measured
and the recorded length of the line is 640 m then find the correct length of the base
line.
Take 0. =12 x 106/°C and E = 2 x 10° N/mm?, A = 7.5 mmZ

[10 + 10 = 20 marks]
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Q4 (a)

(i) Explain the basic principle of triangulation and also explain with figure different
types of triangulation systems.

(i) Find the length and bearing of line BC from the partial data available for transverse

ABCDA.
Line AB |BC| CD DA
Length (m) | 1565 | - | 2348 |2031
Bearing | 78°40" | - | 251°18" | 3°45’

[8 + 12 = 20 marks]
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Q.4 (b)

(ii)

A vertical summit curve is to be designed when two grades, +% and - G0 Meeton

a highway. The stopping sight distance and overtaking sight distance required are
150 m and 650 m respectively. But due to site conditions, the length of vertical curve
has to be restricted to a maximum value of 500 m if possible. Calculate the length of
summit curve needed to fulfil the requirements of (1) stopping sight distance (2)
overtaking sight distance or atleast intermediate sight distance.

A valley curve is formed by a descending grade of 1 in 30 meeting an ascending
grade of 1 in 40. Design the length of valley curve to fulfil both comfort condition
and head light sight distance requirements for a design speed of 90 kmph. Assume
allowable rate of centrifugal acceleration, C = 0.6 m/sec®.

[10 + 10 = 20 marks]
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Q4 (¢

()

Given below are the perpendicular offsets that were taken from a chain:

Chainage (m) |0] 30 | 60 | 90 | 120 | 150 | 180 | 210
Offset length (m) | 0 | 742 | 6.27 | 9.40 | 842 821 8.96 | 7.84

Compute the area between the chain line and irregular boundary using Simpson'’s
rule.

In a pair of overlapping vertical photographs, the mean distance between two
principal points both of which lie on the datum is 6.5 cm. At the time of photography,
the air craft was 600 m above the datum. The camera has a focal length of 150 mm.
In the common overlap, a tall chimney 100 m high with its base in the datum surface
is observed. Determine difference of parallax for top and bottom of chimney.

[10 + 10 = 20 marks]
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Q.5 (a)

on B e0-te al & ko datio oo 0 3
The natural water content of a sample taken from a soil deposit was found to be 12%. It
has been calculated that the maximum density for the soil will be obtained when the
water content reaches 20%. Find the void ratio of soil in its natural state andvolume of
100 kN of soil in its natural state. Also, compute how much of water must be added to
each 100 kN of soil (in its natural state) in order to increase the water content to 20%. The
degree of saturation in its natural state was 42% and G = 2.65.

[12 marks]
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Q.5(b)
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A factory uses 4,00,000 litres of furnace oil (specific gravity 0.97) per month. If for one
million litres of oil used per year, the particulate matter emitted is 3.0 tonnes per year,
SO, emitted is 59.7 tonnes per year, NO_ emitted is 7.5 tonnes per year, hydrocarbons
emitted are 0.37 tonnes per year, and carbon monoxide emitted is 0.52 tonnes per year,
then calculate the height of the chimney required to be provided for safe dispersion of
the pollutants? (Assume 300 working days and 24 hours per day)

[12 marks]
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Q.5 ()

(i) What are the probable types of failure of a finite slope?
(i) With the help of neat sketch, explain vane shear test.
[5 + 7 =12 marks]
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Q.5(d)

Figure below shows a soil profile consisting of two layers of clay and two layers of sand,
all of which is completely submerged. Compute the total settlement under a uniform
load of 160 kN/m?, well distributed over a large area. Given the following soil properties:
«  Forsand layers, y_, = 21 kN/m?®
* Forclay layers, w=40%, C.=0.24,G=27

160 kN/m’

32 S T T T T O S A

Ysox1 = 21 €Ngpn3
A
- Sand YW =z 2u-aep = 1S ev L2
(e T e T e e R *|~——®*”>\
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- ©
- _
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FOo Cleey

¥y :(@ Vs ):‘ $€ = W)y on
| +e a¥e) = (6t)crp
. (23-1J0ak) < 2 MR

[+ 10¥%

l‘hl : 8.02kN
3

e (U Thitkness of compm.ss;b!e tay
Hiz2m

Hy = 3™

@ Trnul eppettvim oves bumlon pyes

o loe B e 0 etRY ey B
DL + (2,001 o

IOy 51-}8 \C'\}Im)
// h*-——'_'_“‘—-——-—.*__._m_

W@ S5r 2 YW+ (20 4’\/?(6)
¥ Yy (ls)

= HwCg) F8.02 (35)
=51 > RE.AP N/t




Donot .

MRDE ERSY Question Cum Answer Booklet | Page 38 of 64 | ™"

this margih

@ Inceraase '\ efpective ovexbumgrlan PXxesSY
due to suvch alg

a- ®-© 3 AT > teownNpa

/;/
///
ForCle
= 0Ly

Ultimcll e sett’ +  is giver cy

SUM o ¢

ot laye @O < lavqes &

P T | pocj(os". +Aa"':) o

= (oW QOq(gl-’W*‘eO} 1
P4 oLoY 52-3¢

+  C3)¢ rcaok(rw.:;wrleo)
NEY TS

ymu+e sexdt et




MBDE ERS4Y Question Cum Answer Booklet | Page 39 of 64

Do rnot
write in
this margin

Q5 (e)

Write short notes on the following coagulants used in coagulation aided sedimentation:
i) Alum
(i) Copperas

(iii) Sodium aluminate
[12 marks]
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Q.6 (a}| (i) A squareraftof 4 m x 4 m carries a load of 300 kN/m?. Determine the vertical stress

- increment at a point 6.0 m below the centre of loaded area using Boussinesq's theory.
Compare the result with that obtained by equivalent point load method and with
that obtained by dividing the area into 4 equal parts, the load from each of which is
assumed to act through it’s centre.

(ii) For the following projects, would you prefere to compact the soil on the dry side of
OMC or on the wet side of OMC? Explain with suitable reasons.
1. Homogeneous earth dam.
2. Core of an earth dam.
3. Subgrade for highways
f14 + 6 = 20 marks]
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Q6(b)| (i) Explain disposal of refuse by sanitary land filling method. Also, explain its
: advantages and disadvantages.

(if) Explain the types of settling in sedimentation tank.
[15 + 5 = 20 marks]
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Q6 ()

(i) Laboratory results of a soil have shown that its unconfined compressive strength is
130 kN/m?. In a triaxial compression test, a specimen of the soil when subjected to
a confining pressure of 40 kN/m? failed at an additional stress of 150 kN/m?.
Estimate the shearing strength of the same soil along a horizontal plane at a
depth of 5 m at the site. The ground water is at a depth of 2.5 m, from the ground
level. The dry unit weight of soil above water table is 16 kN/m? and specific
gravity, G = 2.65.

(ii) Briefly explain preconsolidation pressure.
[16 + 4 = 20 marks]
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Q7 ()

Calculate the amount of hydrated lime and soda for treating 50,000 litres of water per
day if the water contains the following impurities:

CaCO, = 280 ppm NaCl = 35 ppm
MgCl, =138 ppm Fe,0, = 55 ppm
Mg(HCO,), =100 ppm CaSO, = 110 ppm
MgS0O, = 80 ppm 5i0, = 40 ppm

Purity of slaked lime is 86% and that of soda is 98%.
(Atomic weights in gm: Ca = 40, Mg =24, S =32, Cl = 35.5, C=12,0=16,Na=23,

Fe =56 and Si = 26)
[20 marks]
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Q.7 (b)

What is lateral earth pressure? With the help of diagrams explain the types of lateral
earth pressure and derive the expression for coefficient of earth pressure in each case for
cohesionless soil.

[20 marks]
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&7 (c)

Following mean monthly flows were observed on a site of a screen in a typical year.

Month Jan | Feb | March | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Mean monthly
flow (cumec)
Assume that the screen flow is fully utilised for delivering water to the city to meet fixed
monthly demand by diversion of the flow from storage reservior through a conduit.
Find the capacity of conduit (in m?/sec) for which it is to be designed and also determine
minimum capacity (in hac.-m) of the storage reservior to ensure that all the available
flow is fully utilised to meet constant monthly demand of the city.

15 | 10 8 6 5 12 | 25 | 40 71 | 60 | 40 20

{20 marks]
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(2:8 (@)| ) What do you understand by seepage pressure.and quick sand condition?

(i) What is a flow net? Explain the properties and uses of a flow net.
[8 + 12 = 20 marks]
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Q.8 (b}

A rapid sand filter is to be provided in a water treatment plant, to process the water for a
town with a population of 2,75,000. The average water demand is 200 It/ capita/day. The
rate of filtration is 15 m3/m?/hour. Allow 5% of filtered water for storage to meet the
backwash requirements. Each backwashing period is of 30 min. Determine the number of
filters required allowing one as a standby unit. The available surface area configuration of
filter unit is 10 m % 4 m. Also, compute the up-flow velocity and head loss to expand the
bed to 0.66 m from its original undisturbed depth of 0.6 m. The porosity of the bed is 0.5.
Specific gravity is 2.5. The average particle size is 0.6 mm. The drag coefficient is 5.02. The
flow is assumed to be transitioned flow.

cuven daia [20 marks]
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Q.8 ()

A 0.5 m diameter gravity well is being pumped at a steady rate of 1500 It/min. The
drawdowns of 5 m and 1.5 m are observed in the nearby observation wells, at distances
of 6 m and 16 m from the well being pumped, after the steady state has been reached.
Assume the well to be fully penetrating and the bottom of well is 100 m below the
undisturbed ground water level and that all the point observed lie on the Dupit’s curve.

(i)  Determine coefficient of permeability of medium.

(i) Drawdown in the well being pumped.

(iti) Compute the specific capacity and maximum rate at which water can be pumped
from this well.

(iv) Compute the drawdown in the observation well corresponding to the maximum
rate being pumped from the test well.

[20 marks]
59 ®
© Csteady stare dischavy)= 1S004 /),
unconpired  aauu ey
P = T 2%k S > dwouwndlowd n
-—
L T ¥V -
Ses | Su55m e
T
l H:\OOV\)
hlq‘l =100~
z' r = 935mm
—_—
di = gm
ASSUMIN Flow Yo !
9 60 xealh sgready state, ang .

Validity ot Pavty laww  in aauwipe x ( Pawpe i¢

Sotuaated, H OMOgenge

@ B\.j Po pf”‘“é QCLLLCL}HOI} Qﬂd |S1_U‘l‘
30

(9: —ﬁK Ch‘i}' IL)
ol o
(=

.~ - e

1500 Wz (TTYCK) (38 6% - <)
Un(le) '

?sD;., Off‘-{‘ﬁ Q@

L (o€t ofF peryracablity otmeaditumy

4




MBDE ERSY Question Cum Answer Booklet | Page 63 of 64

Do not
write In
this margin

Sy e drauwdon in well ok stead sy

ho e heigh of warey Jdavel e et

By dupits eomd hw = 100-Sw
0= TTr(nlt-hw)

i N[ A2
559
1600 % =~ (T (0.691) (92.¢%-hw)
(n _‘i}
0-2%

) ¥ - D hw 2z 22.63%5m

Lo0o -y
loo -B2 5
[Sw = l% \*ﬁd'armcﬂownfh weM

b SPeUtn L capaaty IS dapined as steady stare -
c\igc\f\cxx'qe Foy Me I Dne metse dyawdown
'rowelld |
50 hexa swo= |
hw= 99m

1]

Sw

1]

AECUmMing andivs OF Inbluence 10 Zemair came
0% & FOY above dis Cher

s —F

S 1See - (W@ﬁ:éﬁﬂdﬁel—%z‘w
1500 = (T ¢0.691) ( go6? - @262

N E
O\

\_/%ANB OF i Pl ne




MBADE ERSY Question Cum Answer Booklet | Page 64 of 64

Donot -
write in

. Y,
this margin

A

4

|

» Fox I dAvawvdon D hw =99 H= (0o
He—t—too®
© - =
T  H2-hw?)
o -
2w

- () €6.691) (too? - 991
m(nu 6ty

{Q U N2 k

a'pic Cc,kp:uﬂ'g opL Y

fr)\) MOUMUM yare o whith wate ¥ UoQ'v\'l be
Pompe d will  coyxespond o Mmaximum da i own
rowonich S came as hargh ot wadey tobile — (6O

hrw=0 5
B— 3 Q=" E LH* hu"]
lr\C
Yw
() (0.691) (100? - o2} —
I u‘gcj)
(/Olg

( Oro o T ‘«}/19/@‘] Jl/mmv\
\/_

PN Dxoar d owon (R TESPO C)Ur\ﬂ o Qe GD"\*\%Q-Q
= (SN
o=t H'e“ﬂb‘—%'f-%

Py dupit e fox weles ]
Q= T (he—hu) > U319.69> (NI 0.691) ( Kasie W)
d TN ————its
in(“}'&) ]nco.Gu)
> .h\_: 93‘%\‘ 3 S, = 100 —82 2
Yor wed (D ' | Swi > 16399m]

UE2Y. 69 < (T‘“)(O 690 5 hir95iR Sy 5

[N

e

T

}




Space for Rough Work




Space for Rough Work




	CE_TEST_02_246 - Copy.jpg
	CE_TEST_02_246.pdf



