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 It has to be said that the town itself is ugly. Its appearance is calm and 
it takes some time to appreciate what makes it different from so many 
other trading ports all over the world. How can one convey, for example, 
the idea of a town without pigeons, without trees or gardens, where you 
hear no beating of wings or rustling of leaves, in short, a neutral place ? 
The change of season can only be detected in the sky. Spring declares 
itself solely in the quality of the air or the little baskets of flowers that 
street-sellers bring in from the suburbs; this is a spring that is sold in the 
market-place. In summer the sun burns the dried-out houses and covers 
their walls with grey powder; at such times one can no longer live except 
behind closed shutters. In autumn, on the contrary, there are inundations 
of mud. Fine weather arrives only with winter.

  The Plague
 by
 Albert Camus
 Source : Google Books
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 Q. 1. Write an essay on any one of the following (in 200 to 250 words). 20
 I) Cyber Security and the Right to Privacy
 II) GST and its impact on Indian Economy
 III) One Belt One Road Initiative and India’s Concerns
 IV) Paris Climate Agreement and US Stand
 V) Online Games like The Blue Whale and Young Generation.

 Q. 2. As an Executive Engineer write a formal letter (in about 100 words) expressing 
your opinion sought by the Municipal Commissioner on the recently built main 
road of the city getting washed away in the monsoon. 10

 Q. 3. Draft a Press Release/Appeal (in about 100 words) as a Public Relation Officer of 
Roads and Building Department about the closure of traffic at a particular junction 
of a main road for a period of 15 days due to a maintenance related work. 10

 Q. 4. Write a report (in about 150 words) on your recent field trip in an industrial area 
highlighting environmental and associated health related issues. 10

 Q. 5. Carefully study the following bar diagram published in The Times of India, Delhi, 
February 26, 2018 and write a report (in about 150 words). 10

  
P.T.O.
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 Q. 6. Write a précis of the following passage in about one third of its original length. 15

  There is no doubt that people are growing more and more interested in the seas, 
and that there is a great need for that interest. Men have long tried to probe the 
secrets of the oceans to gain knowledge for its own sake, but there are other 
practical reasons for doing so. The sea can provide us with many things that we 
need in everyday life. Future generations will probably draw more on the seas for 
their food, and not only food in the form of fish. Minerals necessary for modern 
industries are also there, when we can find out how to extract them.

  We have explored and mapped most of the land, and we are quickly exploring the 
air. The seas present us a greater difficulty because we cannot yet, and probably 
never shall be able to, set foot on the deep ocean floor.

  The aim of the extensive ocean-going expeditions, of the marine biological stations 
around the coasts, and even of those who simply study the shore uncovered by 
the tide, is to build up our knowledge of this vast and unfamiliar world beneath 
the waves. In some cases the knowledge gained can be put to practical use, but 
much of it is for interest only.

  For the very early mariners, interest lay in the currents, and especially those at the 
surface that carried their ships along. They were also interested in the weather 
over the sea. Yet, even these hard-bitten seamen were not immune for a curiosity 
about the animals and plants that lived below the waves. Their first impulse may 
have been to seek trade overseas, or to fish for food, but over and above this, 
anything strange or beautiful, whether caught up in their nets or cast ashore by 
the tides, caused them to wonder.

  (300 words)

 Q. 7. Do as directed : 15
  Choose the correct answer from the given options and darken the circle  

[ ] as well as write the correct answer in the bracket [CaPiTal lETTEr] as 
per sample given below (1�15=15) :

  Ans. : (   C   ) A  B  C  D  E  

 a. If you agree to work for me I’ll see about ___________ you a work permit.
 (A) get (B) to get
 (C) getting (D) got
 (E) beget

 b. Who gave you permission to enter ? (Change the voice)
 (A) By whom you were given permission to enter ?
  (B) By whom was given permission to you to enter ?
 (C) By whom permission given to enter by you ?
 (D) By whom were you given permission to enter ?
 (E) By whom permission to you given ?



*ESM2* -3- ESM-2

 c. Ravi said to Ajay, “Rahul will leave for Jamnagar tomorrow.” (Change the 
narration)

 (A) Ravi told Ajay that Rahul would leave for Mumbai next day.
 (B) Ravi told Ajay that Rahul would be leaving for Mumbai tomorrow. 
 (C) Ravi told Ajay that Rahul will leave for Mumbai tomorrow.
 (D) Ravi told Ajay that Rahul left for Mumbai the next day.
 (E) Ravi told Ajay that Rahul will be leaving Mumbai tomorrow.
 d. He fell in love with the princess. She fell in love with him. (Form compound 

sentence with the use of correct word)
 (A) but (B) while
 (C) and (D) or
 (E) however
 e. I’m afraid I’ve only got ___________ dictionary and Tom has borrowed it. 

(Choose the correct determiner)
 (A) a (B) one
 (C) some (D) any
 (E) no
 f. He is very ill but he’ll pull ____________ if we look after him carefully. (Choose 

the appropriate preposition)
 (A) out (B) by
 (C) through (D) up
 (E) on
 g. Match the following phrasal verbs containing the names of the animals to the 

definitions.
 1. Monkey around a. to talk a lot
 2. Rabbit on b. to behave in a silly manner
 3. Pig out c. to avoid doing something
 4. Weasel out of something d. to eat a lot
 (A) abcd  (B) cbad
 (C) badc (D) dbac
 (E) dbca
 h. They are thick as thieves. (Choose the correct meaning of the idiom)

 (A) Brutal enemies  (B) Stupid criminals
 (C) Close friends (D) Too fat to run from the police
 (E) Adversaries
 i. Find administrative term for the “process of classifying, measuring, and 

interpreting financial transactions”.
 (A) Auditing (B) Acclamation
 (C) Adjustment (D) Allocation
 (E) Accounting
 j. Which of the following is a synonym of “grovel” ?

 (A) Ambit  (B) Cower
 (C) Source (D) Ken
 (E) Grow
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 k. Which of the following is not an antonym of “toxic” ?
 (A) Invigorating  (B) Salubrious
 (C) Safe (D) Munificent
 (E) Harmless 
 l. Supply one word substitution for “a student/person who absents himself from 

class/duty without permission”.
 (A) Negligent (B) Careless
 (C) Adherent (D) Defender
 (E) Truant
 m. She was tired but she went to work. (Replace conjunction ‘but’ by ‘although’)

 (A) She was tired although she went to work.
 (B) Although she was tired, she went to work.
 (C) She went to work she was tired although.
 (D) Although she was tired but she went to work.
 (E) She was tired although so she went to work.
 n. Correctly add a prefix to “polite”.

 (A) Politely (B) Impolite
 (C) Nonpolite (D) Unpolite
 (E) Polited
 o. Nobody would believe you because what you say is hardly ________. (Choose 

the correct option)
 (A) Creditable (B) Credit
 (C) Credible (D) Accredit
 (E) Credulous

 Q. 8. Translate the following passage from gujarati to English : 10

  

________________



P.T.O.
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	 Q.	1.	 Briefly	describe	the	method	used	for	determining	the	compressive	strength	of		  
bricks.	 5

	 Q.	2.	 Discuss	briefly	the	factors	affecting	the	strength	of	timber.	 5

	 Q.	3.	 Determine	the	reaction	at	the	supports	A	and	B	of	a	bar	supported	at	both	ends	by	
the	fixed	support.	The	bar	is	loaded	with	axial	force	P,	which	acts	at	an	intermediate	
point	C,	as	shown	in	Fig.	1.	Assume	AE	=	constant	throughout	the	length.	 5

  

 Fig. 1

	 Q.	4.	 Consider	 an	 elemental	 block	 subjected	 to	 uniaxial	 tension,	 as	 shown	 in	  
Fig.	2.	Derive	an	approximate	expression	for	the	change	of	volume	due	to	this	
loading.	Also	comment	on	the	type	of	change	in	the	volume.	 5

  

                                                            Fig. 2
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	 Q.	5.	 Calculate	 the	 degree	 of	 static	 indeterminacy	 of	 the	 structure	 shown	 in	  
Fig.	3.	 5

   

  Fig. 3

 Q. 6. Draw	the	Bending	Moment	Diagram	of	a	beam	from	the	Shear	Force	Diagram	
shown	in	the	Fig.	4.	 5

  

Fig. 4

 Q. 7. What	are	the	differences	between	Reinforced	Cement	Concrete	and		Prestressed	
Concrete	?	 5

	 Q.	8.	 Explain	how	a	‘tremie’	is	used	to	place	concrete	under	water	?		 5

	 Q.	9.	 What	 is	 the	minimum	percentage	 of	 steel	 in	 beam,	 slab	 and	 column	as	 per	
IS	 456-2000	 ?	Why	 the	minimum	 percentage	 limit	 is	 different	 for	 different	  
members	?	 5

Q.	10.		 In	 an	 earthquake	 prone	 area,	 existing	 building	 is	 having	 the	 following	
configuration:	 5

	 	(a)	 Soft	storey	frame

	 (b)	 Weak	column	–	strong	beam.

	 	 Write	down	problem	associated	with	such	configuration	and	its	remedial	measures.
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	Q.	11.	 During	a	building	construction	M	25	concrete	was	used.	To	ensure	regular	quality	
control	4	cubes	were	casted	for	each	day	work,	cured	and	tested	on	28th	day	their	
compressive	strength	which	are	31	MPa,	21	MPa,	29	MPa	and	30	MPa.	Stating	
the	provisions	of	IS	456	:	2000,	recommend	the	acceptance	or	rejection	of	the	
concrete.	 5

	Q.	12.	 What	is	a	Composite	Beam	?	Explain	the	purpose	of	shear	connector	in	a	composite	
beam.	 5

	Q.	13.	 What	are	the	principal	constituents	of	brick	earth	and	how	do	they	influence	the	
quality	of	bricks	?	 10

Q	.	14.	 Draw	the	Stress-Strain	Curves	for	a	timber	member	under	tension,	compression	
and	bending	parallel	to	gravity.	Discuss	the	importance	of	compression	test	

	 	 results.	 10

	Q.	15.	 Define	‘Workable	Concrete’.	Enlist	the	various	tests	commonly	used	for	measuring	
the	workability	of	concrete.	State	the	merits	and	limitations	of	Slump	Test.	What	
slump	values	are	recommended	for	different	types	of	works	?		 10

	Q.	16.	 A	circle	of	diameter	100	mm	is	marked	on	a	steel	plate.	The	circle	deforms	in	an	
ellipse	when	the	plate	is	subjected	to	forces	as	shown	in	Fig.	5.	Determine	the	
major	and	minor	axes	of	the	ellipse	and	their	location,	if	E	=	200	GPa	and	

	 	 μ	=	0.3.	 10

  

  Fig. 5
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	Q.	17.	 A	 reinforced	 concrete	 beam	 has	 simply	 supported	 span	 of	 6.4	 m.	 The	
beam	 carries	 super	 imposed	 load	 of	 13	 kN/m	 including	 dead	 load.	Design	
the	 beam	with	width	 300	mm	at	mid	 span	only	 for	 flexure	 and	 shear	 at	 limit	
state	 of	 collapse.	 Take	Grade	 of	 steel	 as	Fe	 415	 and	Grade	 of	 concrete	 as 
 M 25. 10

	Q.	18.	 What	is	Web	Buckling	and	Web	Crippling	in	a	beam	member	?	Why	rolled	section	
generally	do	not	show	diagonal	buckling	?	Explain	with	the	help	of	a	neat	

	 	 sketch.	 10

	Q.	19.	 The	 beam	 is	 loaded	 with	 concentrated	 loads	 as	 shown	 in	 Fig.	 6.	 If	 the	
loads	 are	 moving	 from	 left	 to	 right,	 compute	 the	 maximum	moment	 at	  
section	C.	 10

  

  Fig. 6

	Q.	20.	 A	 bracket	 plate	 is	 welded	 to	 the	 f lange	 of	 a	 column	 of	 sect ion	  
ISHB	 300	@	 618	N/m	 as	 shown	 in	 Fig.	 7.	 Calculate	 the	 size	 of	 the	weld	
to	 support	 a	 load	 of	 110	 kN.	 Assume	 permissible	 stress	 in	 the	 weld	 as	  
108	MPa.	 10

  

  Fig. 7
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	Q.		21.	 Analyse	the	triangular	frame	shown	in	Fig.	8	by	Matrix	Stiffness	method.	Take	 
A	=	200	mm2	and	E	=	2	×	105	N/mm2. 15

  

  Fig . 8

	Q.		22.	 Find	 out	 the	 fully	 plastic	 moment	 in	 the	 portal	 frame	 as	 shown	 in	  
Fig.	 9.	 The	 frame	 has	 uniform	 cross	 section	 throughout.	 For	 what	 value	  
of	L	sway	mechanism	Mp	will	be	greater	than	the	combine	mechanism	Mp. 15

                                                  

  Fig. 9
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Q. 23.  Two	wheels,	 placed	 at	 a	 distance	 of	 2.5	m	apart,	with	 a	 load	 of	 100	 kN	on	
each	 of	 them,	 are	moving	 on	 a	 simply	 supported	 	 girder	 (I-section)	 of	 span	
6.0	from	left	to	right.	The	top	and	bottom	flange	of	I	Section	are	200	×	20	mm	
and	size	of	web	plate	is	800	×	6	mm.	If	the	allowable	bending	comprehensive,	
bending	 tensile	 and	 average	 shear	 stress	 are	 110	MPa,	 165	MPa	 and	  
100	Mpa	respectively,	check	the	adequacy	of	the	section	against	bending	and	
shear	stress.	Neglect	the	self	weight	of	the	girder.	 15

Q.	24.		 Design	a	circular	column	of	diameter	400	mm	subjected	 to	a	working	 load	of	  
1500	kN.	The	column	has	an	unsupported	length	of	3.2	m	and	held	at	both	ends	
but	 not	 restrained	against	 rotation.	Use	 limit	 state	 of	 design	where	Grade	of	
concrete	is	M	25	and	Grade	of	steel	is	Fe	415.	Design	both	spiral	and	longitudinal	
reinforcement	in	the	column. 15

   

________________
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 Q. 1. Define the following terms for Staircase. 5
 a) Tread 
 b) Nosing 
 c) Riser 
 d) Waist
 e) Going.

 Q. 2. Illustrate the following with a neat sketch. 5
 a) Beveled closer 
 b) Mitred closer. 

 Q. 3. What is the meaning of Flood Control ? Enlist the various measures adopted for 
controlling flood. 5

 Q. 4. The rainfall of four successive 4-h periods is 1.8, 4.2, 2.8 and 2.0 cm. If the surface 
runoff resulting from this storm is 30 mm, then find the infiltration index for the storm. 5

 Q. 5. A land is irrigated by ‘border strip method’ with the help of tube well having 
discharge of 0.025 cumecs. Find the time required to irrigate a strip of the land 
having an area of 0.03 ha. The infiltration rate of the soil may be taken as 5 cm/h 
and the average depth of flow as 8 cm. 5

 Q. 6. What should be the diameter of a water droplet, if the pressure inside is to be 
0.0011 kg (f)/cm2 greater than outside ? Given the value of surface tension of 
water in contact with air at 20ºC as 0.0068 kg (f)/m. 5

 Q. 7. Two tanks, as shown in Fig. 1, are filled with water. The bottoms of tanks are 
connected to U-tube manometer (inverted) containing oil having specific weight 
as 7.34 kN/m3. Find the difference in pressure between these two tanks when the 
manometer gives reading of 0.65 m. (Take Specific weight of water = 9.81 kN/m3). 5

    
P.T.O.
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 Q. 8. State the Lacey’s regime theory for unlined canal.  5

 Q. 9. What is River Training ? Discuss briefly the various purposes of ‘Groynes’ provided 
as river training work. 5

 Q. 10. Briefly describe the various methods of disinfection of water used in a water supply 
system and write a small note on Break point chlorination. 5

 Q. 11. Explain with a neat sketch the salient features of an Oxygen Sag Curve. 5

 Q. 12. In a continuous flow settling tank of 3 m deep and 60 m long, what flow velocity of 
water would you recommend for effective removal of 0.025 mm particles at 25°C. 
The specific gravity of particles is 2.65 and kinematic viscosity for water may be 
taken as 0.01cm2/sec. 5

 Q. 13. Briefly describe about the following types of roofs : 10

 a) Gable roof

 b) Hip roof

 c) Gambrel roof

 d) Butterfly roof and

 e) Flat roof. 

 Q. 14. A deep lake with a surface area of 425 ha has following values of parameters 
during a month (30 days): 

  Water temperature: 20°C, Relative humidity: 35%, Wind velocity at 1 m above 
ground level: 14 km/h.

  Estimate the volume of evaporated water from the lake during the month. Use 
Meyer’s formula (1915). Take the saturation vapour pressure at the water 
temperature of 20°C to be 17.54 mm of mercury. 10

 Q. 15. The following is the set of observed data for successive 15 minutes time interval 
for a 105 minutes of storm in a catchment :

Duration 15 30 45 60 75 90 105
rainfall (cm/hr) 2.0 2.0 8.0 7.0 1.25 1.25 4.5

  If the value of ø-index is 3 cm/hr, estimate the net runoff, the total rainfall and the 
value of w-index. 10
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 Q. 16. Table below gives the necessary data about the crop which is cultivated by a 
canal diverted from a storage tank. Find the discharge required at head of canal 
by taking time factor for canal as 11/18. 10

Crop Base period
(Days)

Area
(Ha)

Duty at the canal 
head (Ha/cumecs)

Bajri (Monsoon) 100 350 1500
Sugar-cane 332 900 625

Wheat 126 575 1350

 Q. 17. Explain the functioning of a Tube Settler and bring out its salient advantages.  10

 Q. 18. In a pumping station 18000 m3 water is to be raised per day from an intake well 
to a sedimentation tank under the static head of 21 m. Lengths of suction pipes 
and raising main are 40 m and 150 m respectively. Diameter of the pipes is  
50 cm. There are two shifts of working of pumps each of 8 hours. Recommend 
the number of units of pumps each having BHP of 30. Take coefficient of friction 
as 0.01 and combined efficiency of motor and pump as 80%.  10

 Q. 19. A centrifugal pump having an impeller of 35 cm outside diameter rotates at 1050 rpm. 
The vanes are radial at exit and are 7.0 cm wide. The velocity of radial flow through 
the impeller is 3 m/sec. The velocity in the suction and delivery pipes is 2.5 m/
sec and 1.5 m/sec respectively. Neglecting frictional losses, determine the height 
through which pump lifts and the horse-power of the pump. 10

 Q. 20. Design a hydraulically efficient trapezoidal channel for conveying 100m3/sec of 
water. The roughness coefficient is 0.015. The bed slope is 1:5000. Add a free 
board of 10% of the depth of flow. Sketch the designed cross section. 10

 Q. 21. A waste water plant produces 1000 kg of dry solids per day at a moisture content of 
95%. The solids are 70% volatile with a specific gravity of 1.05 and the remaining 
are non-volatile with a specific gravity of 2.5. Find the sludge volume after digestion 
which reduces volatile solids content by 50% and decreases the moisture content 
to 90%. 15

 Q. 22. Flood-frequency calculations for a river, yielded the following results :

return period T (years) Peak flood(m3/s)
100 45,500
150 52,200

  Using Gumbel’s method of flood-frequency, estimate the flood magnitude in this 
river with a return period of 450 years. 15
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 Q. 23. A Rapid Gravity Sand Filter is proposed to treat 20 million litres of raw water per 
day. The rate of filtration is 100 litres / min /m2. Design 

 i) Size and number of filter beds
 ii) Manifold-lateral under drainage system 15

 Q. 24. A city with a population of 2 lakhs has to be supplied with water at the rate of 
200 litres per person per day. The probable hourly variation in rate of demand 
is given in the table below. Determine the capacity of the balancing reservoir to 
be provided against a constant rate of pumping which is done for 12 hours a day 
during 5-11 am and 2-8 pm. 15

Period of the day 
(in hours)

% of average hourly
 flow expected

0 – 1 14
1 – 2 10
2 – 3 12
3 – 4 18
4 – 5 25
5 – 6 40
6 – 7 130
7 – 8 120
8 – 9 180

9 – 10 240
10 – 11 220
11 – 12 150
12 – 13 150
13 – 14 70
14 – 15 60
15 – 16 11
16 – 17 150
17 – 18 180
18 – 19 180
19 – 20 160
20 – 21 140
21 – 22 80
22 – 23 45
23 – 24 15

 
_______________
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 Q. 1. If the expected time along the critical path of a project is 27 weeks and the 
standard deviation along it is 5 weeks, determine the probability of completing the 
project within 21 weeks and 33 weeks. Consider the following necessary data for 
calculation. 5

  

    Z Probability (%)   Z Probability (%)
−
−
3.0 0.01 0.0       50
22.5         0.60 0.5       69.15
2.0         2.28 1.0       84.− 113
1.5         6.67 1.5       93.32
1.0       15.87 2.0       9
−
− 77.72
0.5       30.85 2.5       99.38

  0.0       50 3.0       99
−

..87
 

 Q. 2. Consider the network diagram, as shown in Fig. 1, and prove that the interfering 
float for any activity is equal to its slack value of the head event. Given that TE is 
the Earliest Occurrence Time, TL is the Latest Allowable Time, tij is the duration 
of the activity i-j. 5

  
                                  Fig. 1 

 Q. 3. Calculate the safe Stopping Sight Distance for design speed of 50 km/hr for
 a) Two way traffic on a two  lane road
 b) Two way traffic on a single lane road
  Give that brake reaction time is 2.5 seconds and coefficient of friction is 0.37. 5

 Q. 4. Define Ruling Gradient and Grade Compensation. If the ruling gradient is 1 in 20, 
then what will be the grade compensation and compensated gradient for a curve 
of radius 120 m. 5

P.T.O.

*ESM5*
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 Q. 5. What are faults in geology? Considering the ‘faults’, what precautions should be 
taken while designing

 (i) Dams 
 (ii) Tunnels. 5

 Q. 6. Write short notes on expansion and contraction joints in rigid pavements. 5

 Q. 7. Calculate the maximum dry density for a soil sample having specific gravity of 
2.65 and Optimum Moisture Content of 18%. 5

 Q. 8. 8 m thick layer of stiff saturated clay, having density of 19 kN/m3, is lying over 
a layer of sand. The sand is under an artesian pressure of 5 m. Calculate the 
maximum depth of cut that can be made without causing a heave. 5

 Q. 9. The following results were obtained from a consolidated undrained test on a 
normally consolidated clay : 5

  

Sample No.
Cell  Pressure
     (kN / m )

Deviator Stress
     (k2 NN / m )

Pore Water Pressure
        (kN / m )2 2

      1        250           152              120
      2        500          300               250
      3        750         455              3550

  Plot the strength envelope in terms of effective stresses and determine the strength 
parameter.

 Q. 10. A precast concrete pile of size 60 cm × 60 cm is to be driven into clay strata whose 
unconfined comprehensive strength is 120 kN/m2. Compute the length of the pile 
required to carry safe working load of 500 kN. Consider the factor of safety to be 
2.5 and the adhesion factor as 0.7. 5

 Q. 11. The following staff readings were observed along a continuously sloping ground 
at a constant interval of 15 m on a vertically held staff with a level. Prepare a field 
book page and calculate the reduced level of the various points using any method 
if the reduced level of the point is 1997.  5

  Staff readings (in m): 1.360, 2.225, 3.785, 1.235, 2.705, 3.665, 0.385, 1.945, 3.275

 Q. 12. A 30-m long tape was standardized at 20°C and under a pull of 100 N. The tape 
was used to measure a distance AB when the temperature was 45°C and the 
pull was 150 N. The tape was supported at the ends only. Find the corrections 
per tape length. Given that c/s of the tape is 4 mm2, unit weight of the tape 
material is 0.0786 N/mm3, coefficient of thermal expansion of the tape material is  
11.5 × 10−6 / °C, E = 2000000 kN / m2 . 5
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 Q. 13. A sand deposit consists of two layers. The top layer is 2.5 m thick  
(density = 1709.67 kg / m3) and bottom layer is 3.5 m thick (saturation 
density = 2064.52 kg / m3). The water table is at a depth of 3.5 m from the  
surface and the zone of capillary saturation is 1 m above the water table. Draw the 
diagram showing the variation of total stress, neutral stress and effective stress. 10

 Q. 14. Two stations P and Q have a true difference in elevation of 0.5 m (fall from P to 
Q). The theodolite was kept in line with PQ and close to Q. The reading taken on 
P and Q, 200 m apart, were 1.865 and 1.305 m respectively. Find the angular 
error in collimation. At what length of sight will the error due to collimation be the 
same as that due to curvature and refraction ? 10

 Q. 15. For the network diagram of a project, as shown in Fig. 2, the data for the duration 
and costs of each activity are given in Table 1. Taking the indirect cost of the 
project is Rs. 4,000 per week, determine the optimum duration of the project and 
the corresponding minimum cost. 10

   

                                              Fig. 2

  

Activity
Normal
Duration
(weeks

Normal
Cost (Rs.)

Crash
Duration

) ((weeks)

Crash
Cost
(Rs.)

   1- 2       7   7,000       4 14,500
   11 - 3       9   4,000       6   8,500
  2 - 3       5   6,000       22   9,000
  2 - 4       6   8,000       4 15,000
  3 - 4       5   5,0000       4 11,000
  4 - 5       5   9,000       3 13,000

 
 
 
                                         Table 1 
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 Q. 16. An express way of four-lane passing through a flat terrain has a horizontal 
curve of radius equal to ruling minimum radius. If the design speed is  
120 kmph, calculate the following elements of the curve : 10

 i) Ruling Minimum radius
 ii) Super elevation
 iii) Extra widening
 iv) Length of the transition Curve
 v) Suggest the best suitable shape of the transition curve.

 Q. 17. 2 m wide strip footing is located at a depth of 2 m in a stiff clay of unsaturated 
unit weight of 20 kN/m3 having φu = 0 and cu = 120 kN / m2. Using Terzaghi’s 
bearing capacity equation, compute the safe load carried by footing per 
metre length with factor of safety with respect to shear failure as 3. Given that  
Nc = 5.7. 10

 Q. 18. Spot speed studies are carried out at a certain stretch of highway and the 
consolidated data is given below :  10

    

Speed range,
     kmph

No. of vehicles
   observed

Speed range,,
     kmph

No. of vehicles
   observed

     0 to 10          112      50 to 60        255
  10 to 20          18      60 to 770        119
  20 to 30          68      70 to 80          43
   30 to 40          89      80 to 90          33
  40 to 50            204     90 to 100            9

  Prepare a frequency distribution table. Determine 
 (i) the upper and lower values of speed limits for regulation of mixed traffic 

flow and 
 (ii) the design speed for checking the geometric design elements of 

highway.

 Q. 19. In order to determine the elevation of top Q of a signal on a hill, observations 
were made from two stations P and R. The stations P, R and signal Q were on 
the same plane. If the angles of elevation of the top Q of the signal measured at 
P and R were 25°35′ and 15°5′ respectively, determine the elevation of the foot 
of the signal if the height of the signal above its base was 4 m. The staff readings 
upon the benchmark (RL 105.42 m) were respectively 2.755 and 3.855 m when 
the instrument was at P and R. The distance between P and R was 120 m. 10

 Q. 20. Enlist five types of major traffic studies. Mention the objectives and importance of 
each study. 10
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 Q. 21. In running a closed traverse ABCDE, the following bearing were observed with a 
  prismatic compass 15   

  

Station Fore Bearing Back Bearing
   A     140
   B     260

80
90
° °
° °°
° °
° °
° °

   C     269
   D     301
   E       18

120
200
318

  

  At which stations do you suspect local attraction? Calculate the corrected included 
angles. Also calculate the true bearings if the magnetic declination is 2°30′ E.

 Q. 22. A road curve of 180 m radius is to be setup to connect two tangents. The maximum 
speed on this part of road will be 13.2m/s. Transition curves are to be introduced at 
each end of the curve. Find a suitable length of the transition curve and calculate 15

 i) The necessary shift of the circular curve,

 ii) The chainage at the beginning and at the end of the combined curve 
and

 iii) The value of the first two deflection angles of the transition curve assuming 
a peg interval of 10 m

  Give that : Angle of intersection 62°30′; rate of change of radial acceleration = 
0.3m/sec3 and chainage of intersection point =1092.18 m.

 Q. 23. A truck with center of gravity at x =1.4 m and y =1.7 m is travelling on curved road 
of radius 200 m and super elevation 0.05. Determine the minimum safe speed to 
avoid both slipping and overturning assuming coefficient of side friction = 0.15. 
Derive the expression for condition when overturning is critical and correspondingly 
calculate the speed. 15

 Q. 24. A retaining wall of 2 m height has a smooth vertical surface. The backfill has a 
horizontal levelled surface with the top of retaining wall. The density of the backfill 
is 1.8 t/m3, shearing resistance angle is 30° and cohesion is zero. A uniformly 
distributed surcharge load of 3 t/m2.  15

 i) Calculate the magnitude and point of application of active earth pressure 
per meter length of the retaining wall.

 ii) If during rainy season, water table rises behind the wall to a height of  
1 m above the base of the retaining wall, workout the effect on the active 
earth pressure if there is no change in the angle of shearing resistance. 
Assume the submerged unit weight of the backfill to be 1.25 t/m3. 

________________


