
Total No. of Questions : 8]

[Total No. of Pages : 4

[4960]-1
M.E. (Civil) (Construction & Management)

MATHEMATICS
(2008 Pattern) (Semester - I)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt any three questions from section - I and three questions from section - II.
2) Answers to the two sections should be written in two separate answer books.
3) Figures to the right side indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator is allowed.
5) Assume Suitable data whenever necessary.
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SECTION - I

Q1) A Contractor has kept the data regards the delays and penalties on his previous
10 construction projects, as below : [18]

Project : 1 2 3 4 5 6 7 8 9 10

Delay (in days) : 40 5 30 80 15 95 10 100 25 50

Penalty (in lac Rs.) : 15 3 10 25 6 50 5 35 25 32

Use Monte Carlo simulation, Simulate the mean delay and mean penalty which
the contractor should consider for 5 of his future projects.

Q2) a) In a bolt factory machines M1, M2, M3 manufactures 30, 40 and 45
percent of the totals respectively, of their products 5, 4 and 3 percent are
defectives respectively. One bolt is drawn at random from the product
and is found to be defective. What is the probability that it is manufactured
by the machine M3? [6]
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b) A random variable has the following probability distribution. [6]

x : 4 5 6 8 9

P(x) : 0.1 0.3 0.4 0.2 0.15

Find the expectation and standard deviation of the random variable.

c) Define the probability and point out its limitations. [4]

Q3) a) Explain Griffi's waiting line model application in equipment management
with an example. [6]

b) Explain with examples application of normal distribution in civil
engineering. [4]

c) Explain in detail : [6]

i) Nunally model

ii) Vorster-sears model

Q4) A company is planning to market a new product which requires an investment
of Rs. 90,000. The producer is expected to have life cycle of one year. With
the help of private consultant, the management has projected the probabilities
of various levels of selling price, variable cost and sales volume as follows :

[16]

Selling Price Probability Variable Cost Probability
(in Rs.) (in Rs.)

50 0.25 25 0.20

60 0.50 30 0.60

80 0.30 40 0.25

Sales Volume Probability

4000 0.20

6000 0.30

8000 0.30
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Assuming the factors in the table to be statistically independent, conduct 10
simulation trials and

a) Calculate the average profit

b) Test the economic variability of the proposal if the money is borrowed
at 20% per annum.

SECTION - II

Q5) a) Calculate the coefficient of correlation between x and y series from the
following data and culculate probable error and coefficient of
determination also. [6]

x : 65 66 67 68 69 70 71 72

y : 64 65 68 66 70 75 60 65

b) Explain the role of regression analysis in resources management. [5]

c) From the following data, calculate. [5]

i) Two regression equations

ii) Estimate value of x when y = 75

Mean for x = 36 Standard deviation for x = 11

Mean for y = 85 Standard deviation for y = 8

and Correlation coefficient (r) = 0.66

Q6) a) Given the following data, related purchase and sales, obtain two regression
equations by the method of least squares and estimate the likely sales
when purchase equal to 120. [8]

Purchase(x) : 60 75 100 80 85 55 77 90 87 50
Sales (y) : 110 125 132 120 135 98 128 140 98 85

b) Explain utility of quality control charts in concreting activity through a
graphical representation. [8]
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Q7) a) Explain the following : [10]

i) Spearman's Rank Correlation coefficient in HRM.

ii) Poisson distribution applications in project management.

b) In a certain trivariate distribution s1 = 3, s2 = s3 = 5, r12 = 0.7, r23 = 0.6,
r31 = 0.5, find [8]

i) Partial correlation coefficient r13.2

ii) Multiple correlation coefficient R1.32

iii) Regression coefficient b13.2

Q8) a) In a sample of 500 parts manufactured by a factory the number of
defectives was found to be 30. The company however claimed that only
5% of their product is defective. Is the claim tenable? (Given value of z
at 5% level is 1.645). [8]

b) A simple random sample of size 40 is drawn from a finite population
consisting of 110 units. If the population standard deviation is 12.6. Find
the standard error of sample mean when the sample is drawn [8]

i) with replacement.

ii) without replacement
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[4960]-11
M.E. (Civil) (Semester - I)

CONSTRUCTION & MANAGEMENT
Project Risk Analysis and Mitigation Techniques

(2008 Pattern) (Elective - II)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from each Section. Que 1 & Que 5 are compulsory.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic calculator is allowed.
6) Assume suitable data, if necessary.

P4165

SECTION - I

Q1) a) Explain identifying risk events in road projects. [4]
b) What are stages in Investment life-cycle? Enlist it. [4]
c) Explain decision tree analysis. [10]

Q2) a) Explain 3 point estimated method in risk analysis. [6]
b) Focus on details of RAMP process in details. [10]

Q3) a) Explain use of risk prompts. [6]
b) Write a note on MOU/JV in real estate, identify a risk in it with example.

[10]

Q4) a) Explain risk profile method in detail. [8]
b) What is certinity index method. Explain with example. [8]

P.T.O.
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SECTION - II

Q5) a) Focus on risk mitigation by eliminition and transferring method? [8]

b) Enlist the techniques for coverage of risk, explain any one details. [10]

Q6) Write a detail note on Delay in meeting obligation by client policy, quote two
examples. [16]

Q7) a) Explain the loss of profit Policy. [8]

b) Explain settlement of claims policy. [8]

Q8) a) What is Loss of performance of construction equipment policy? Explain
in brief. [8]

b) Explain in short (BIP) - Bidding Indemnity Policy. [8]
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[4960]-15
M.E. (Civil) (Construction & Management) (Semester - II)

ADVANCED CONSTRUCTION TECHNOLOGY
(2008 Pattern) (Elective - III)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume Suitable data if necessary.

P4167

SECTION - I
Q1) Discuss the challenges faced in the project of construction of Atomic power

station w.r.t. following points. [18]
a) Environmental issues
b) Resource management
c) Planning and scheduling
d) Risk Management

Q2) a) Give the sequence of operations for following types of bridges with neat
diagrams. [8]
i) Cable stayed bridge
ii) Suspension bridge

b) State the importance of Accuracy in the successful completion of
construction of a suspension bridge. Discuss this statement w.r.t.
following stages of construction. [8]
i) Fabrication and installation of various members
ii) Abutment construction
iii) Fabrication of suspenders
iv) Construction of Deck slab

P.T.O.

SEAT No. :
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Q3) a) Discuss advanced methods used to control seepage through earthen
dam. [8]

b) Discuss various equipments used on a construction a gravity dam. Also,
discuss the equipment planning involved. Use suitable data. [8]

Q4) Discuss the sequences followed in the strengthening of bridge piers. [16]

SECTION - II

Q5) Write the sequence of operations used for Cut and Cover tunnel. Explain with
the help of neat sketches. [18]

Q6) What are the applications of diaphragm wall? Give with detailed sketch, the
sequence of operations followed in the construction of diaphragm wall. Also,
discuss the materials used as the slurry. [16]

Q7) a) What are the challenges faced while carrying out maintenance of
underground railway. [8]

b) Write the sequence of construction of jetty. [8]

Q8) Give the types of Fast Track Construction methods that are commonly used
today. Discuss any one of it w.r.t. following points. [16]

a) Method of construction

b) Advantages over the conventional methods



Total No. of Questions : 8]

[Total No. of Pages : 2

[4960]-16
M.E. (Civil Construction & Management)

INFRASTRUCTURE DEVELOPMENT
(2008 Pattern) (Elective - III)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Question No. 1 and 5 are compulsory. Out of the remaining attempt any two
questions from Section - I and two questions from Section - II.

2) Answers to the two sections must be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Moiller charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data wherever necessary.

P4168

SECTION - I
Q1) Explain the need for Public-Private partnership in India for the Infrastructure

growth.
Discuss the advantages and limitations for the same.
Explain any one mechanism of PPP in detail. [18]

Q2) What is FDI? [2 + 4 + 8 + 2]
Why does the Indian Government promotes FDI?
How much FDI is allowed in the different sub-sectors of  Infrastructure existing
and proposed in India?
What are the limitations of FDI?

Q3) Enlist and explain the measures undertaken to minimize the use of fossil fuels.
With suitable examples explain in detail the reliability and sustainability aspects
of the alternative source of fuel. [16]

Q4) Discuss the various challenges faced by planners while planning aviation
projects in India. Identify the bottlenecks and suggest remedies for them.[16]

P.T.O.

SEAT No. :
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SECTION - II

Q5) a) List out the areas from where the funds are created for planning of Rural
Road Development and explain them. [9]

b) Explain the methodology and operations used for the SPV models for
road and rail connectivity in development of major ports. [9]

Q6) a) Rail transport is the key for speedy movement of raw materials and rapid
industrialization. Enlist and explain various measures initiated by Indian
Railways to achieve this objective. [8]

b) Explain in detail the scope for development and modernization of ports
and the initiatives undertaken for development of shipping in India with
suitable example. [8]

Q7) a) What are the items to be studied to find out implementation of metro rail
for a particular city? [8]

b) What are the parameters to be followed in monitoring Environmental
Management System? [8]

Q8) Write short notes on (any four) : [16]

a) Provisions made in National Electricity Policy.

b) Source of financing PPP model for Ports.

c) Provisions made in any one airport developed by private sector using
PPP Model.

d) Policies and incentives followed by NHDP in road works.

e) Advantages of BRTS proposals.
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[4960]-20
M.E. (Civil) (Theory) (Hydraulic Engineering)

WATER RESOURCE PLANNING & MANAGEMENT
(2008 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

P4170

SECTION - I

Q1) a) Explain in brief the various steps involved in planning and development
of water resources project. List out different types of data collected for
multipurpose water resources project. [12]

b) What do meant by water resources planning? Explain the same with
respect to its objectives and various parameters associated with it. [6]

Q2) a) What do you understand by “Economic evaluation of water resources
project” ? Explain in brief the various methods of it. [8]

b) Discuss in detail “Multi Objective Planning Models”. [8]

Q3) a) Explain the Necessity and Objectives of water resources planning and
management. [8]

b) Explain the water users’ co-operative societies with respect to its
necessity, working procedure and advantages. [8]

P.T.O.
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Q4) a) Write the short note on the following :

i) Technological options for water resources development

ii) Engineering and Social aspects of water resources planning. [8]

b) Explain the “Benefit-Cost ratio method” with suitable example of water
resource planning and management. [8]

SECTION - II

Q5) a) Explain the procedure for the formation of water users cooperative society.
How does it works for water distribution for irrigation? [8]

b) Explain the salient features of Global water partnership. [8]

Q6) a) What do you mean by an ‘Integrated Approach to manage water
resource’? List out its salient features. [8]

b) Explain with suitable example “State Water Disputes in India”. [8]

Q7) a) Discuss in detail the term “Feasibility Report” with reference to the water
resource project - planning and management. [8]

b) Explain the term “Cash Flow Diagram”. [8]

Q8) a) What do you mean by Multi objective planning models? Explain it with
suitable example. [12]

b) Write the short note on the following: [6]

i) ICID

ii) ICOLD
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[4960]-21
M.E. (Civil) (Hydraulic Engg.)

FLUID MECHANICS
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume Suitable data if necessary.

P4171

SECTION - I

Q1) a) What is a source flow? Derive equation for its stream function and potential
function. Draw the pattern of streamlines. [8]

b) Derive 3-D continuity equation in cylindrical and polar form. [10]

Q2) a) Find the radius in a steady, fully developed, laminar flow in a circular
pipe where the shear stress is equal to one half the wall shear stress. [8]

b) Derive equation for velocity distribution for flow between parallel plates
with both plates stationary starting with Navier-Stokes equations. [8]

Q3) a) What is boundary layer separation? Explain in detail. What are its effects?
What are the controlling measures? [8]

b) A smooth plate 2 m wide and 2.5 m long is towed in oil (S=0.8) at a
velocity of 1.5 m/s along its length. Find the thickness of boundary layer
and shear stress at the trailing edge of the plate. voil = 10–4 m2/s. [8]

P.T.O.
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Q4) Write short notes on (any four) : [16]

a) Conformal mapping

b) Navier stokes equation

c) Boundary layer equations

d) Boundary layer over a flat plate

e) flow net

SECTION - II

Q5) a) Derive Reynolds equation of motion. [10]

b) Discuss factors affecting transition from laminar to turbulent flow. [8]

Q6) a) Define isochoric process, isobaric process, isothermal process and
adiabatic process. [8]

b) Derive equation for speed of sound for adiabatic process. [8]

Q7) a) Derive energy equation for isothermal process. [8]

b) State Reynolds rules of averages. [8]

Q8) Write short notes on (any 4) : [16]

a) Reynolds rule of averages

b) Characteristics of turbulent flows

c) Mach number

d) Effect of compressibility on drag

e) Normal shock wave
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[4960]-22
M.E. (Civil) (Hydraulics) (Semester - I)

REMOTE SENSING AND G.I.S. IN WATER RESOURCES
ENGINEERING

(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary
6) All Questions are Compulsory.

P4172

SECTION - I

Q1) a) Discuss the principles of photogrammetry and its applications in water
resources. [5]

b) Write in brief on basic principles of Remote Sensing System. [5]

c) Write a note on Electromagnetic Spectrum. [3]

Q2) a) State and explain the Displacement Law. [4]

b) Discuss in detail the interaction of EMR with ‘Atmosphere’. [4]

c) Describe the stages of Remote Sensing with neat sketch. [3]

Q3) a) Describe the important features of LANDSAT images. [3]

b) State the elements of image interpretation in short. [5]

c) What are FCC images? Write its disadvantages. [5]

P.T.O.
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Q4) a) Discuss various characters of IR images. [3]

b) Discuss the methods used corrections in images. [5]

c) Discuss the ORTHO rectification method. [5]

SECTION - II

Q5) a) Describe in brief Geographical Information System (GIS). [5]

b) Write in brief the Components of GIS. [5]

c) Discuss in short buffering. [3]

Q6) a) What are Map Projections? [4]

b) Write a note on Raster Data Structure. [4]

c) Describe Supervised and unsupervised classification. [3]

Q7) a) Discuss Errors in GIS. [3]

b) Describe Spatial and Attribute Database. [5]

c) Write an essay on Data collection and input processing in G.I.S. [5]

Q8) a) Explain RS application in irrigation with flow chart. [3]

b) Write is short the software’s used in GIS for Water Resources. [5]

c) Explain in brief ‘DEM’. [5]
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[4960]-23
M.E. (Civil) (Hydraulics) (Semester - I)

DAM ENGINEERING
(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q. 4, Q.5 or Q. 6 from Section-I.
2) Solve Q.7or Q.8, Q.9 or Q.10, Q.11 or Q.l2 from Section- II.
3) Answer any 3 questions from each section.
4) Answers of the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Use of logarithmic tables, slide rule, mollier charts, electronic pocket

calculator and steam tables is allowed.
8) Assume suitable data, if necessary.

P4173

SECTION - I

Q1) a) Check the stability of gravity dam for reservoir full conditions. Considering
weight of dam, water pressure and full triangular uplift pressure, a gravity
dam 70 m height, 7 m top width, 60 m bottom width. The face exposed
to water has slope of 1H:10V after a distance of 30 m from top. The free
board is 3m. The d/s has a slope of 0.7H:1V after a vertical distance of
13 m from top. [10]

Take specific weight of concrete = 24 kN/m2.

Coefficient of friction = N = 0.7.

Shear strength of concrete = 1400 kN/m2.

b) Explain with neat sketch. How will you find the uplift pressure on a
gravity dam with a drainage gallery? [4]

c) What is an elementary profile of a dam? Derive the expression for
determining the base width of an elementary profile for no tension
condition. [4]

P.T.O.
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OR
Q2) a) Write short notes on : [10]

i) Earthquake force on gravity dam .
ii) Drainage gallery in gravity dam.

b) State any four forces acting on gravity dam and write there equations.[4]
c) State middle third rule and with the help of sketch explain its significance.

[4]

Q3) a) What are the advantages of an Arch dam over Concrete Gravity dam?
Explain arch action in detail. [10]

b) Discuss classification and forces acting on arch dam. [6]
OR

Q4) a) What are the salient features of an arch dam? Explain different types of
an arch dam. Derive an equation for best central angle of arch dam.[10]

b) What are the limitations of thin cylinder theory? [6]

Q5) a) State the importance of locating Phreatic line in an earth dam and explain
the procedure of drawing Phreatic line in case of a homogeneous dam
with horizontal drainage blanket. [8]

b) What is filter? Why is it provided? Write the design criteria of filter. Also
state types of filters. [8]

OR
Q6) a) Calculate the seepage discharge per meter length, through the body of a

homogeneous earth dam as shown in following fig. the coefficient of
permeability of the dam material may be taken as 8 × 10–5m/sec. [8]



[4960]-23 3

b) What is phenomenon and significance of : [8]

i) Steady seepage condition

ii) Sudden drawdown condition.

SECTION - II

Q7) a) Explain the concept and design of Buttress dam. Also discuss the merits
and demerits of Buttress dam over gravity dam. [10]

b) Draw plan and elevation of a flat slab deck type buttress dam and describe
the important features of the same. [8]

OR

Q8) a) Enlist the various methods of construction of Rockfill dam. Explain any
one in detail with neat sketches. [10]

b) Explain with the neat sketches: Various types of the Rockfill dam. [8]

Q9) a) An ogee type spillway has 12 crest gates each having 10 m clear span.
Find the maximum flood that can be safely passed by lifting all the gates
when the maximum reservoir level is 105.00 m and crest level is 101.00 m.
Take: C = 2.16, Kp = 0.05, Ka = 0.1. Neglect the velocity of approach.
Also design the downstream profile on this spillway of gravity dam having
downstream face slope 0.7H:1V. [10]

b) Explain necessity of inspection, maintenance and safety of spillway. [6]

OR

Q10)a) Discuss the various types of energy dissipater used below spillway in
relation to the position of tail water depth and jump height curve. [10]

b) Explain in detail: [6]

i) Bucket type energy dissipater.

ii) Indian standard stilling basin.
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Q11)a) Explain with neat sketch : [10]

i) Drum gate.

ii) Stoney gate.

b) What are sluices? What functions do they serve? Describe Dharwar and
Belgam type briefly with the help of sketches. [6]

OR

Q12)a) Why gates are provided on spillways? Explain functioning of vertical lift
gate and radial gate with help of sketch. [10]

b) Explain : [6]

i) Inclinometers.

ii) Vibrating wire pressure cell.
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[4960]-25
M.E. (Civil )

HYDRAULIC ENGINEERING
Closed Conduit Flow and Hydraulic Transient

(2008 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule and non-programmable, electronic

pocket calculator is allowed.
6) Assume suitable data, if necessary.

P4174

SECTION - I

Q1) a) A centifugal pump running at 1350 r.p.m. has the characteristics as
indicated below :

Discharge Q (lps) 12.7 18.9 25.2 31.5 37.7 44.00 50.00

Manometric

Head Hm (m) 28.1 27.2 26.3 24.8 23.3 20.6 18.00

Overall Efficiency
(η0) 64 68 71 72 70 67 62

Draw the operating characteristics of the pump and determine sp.
speed of pump & the power of the motor when it operates of max
efficiency. [9]

P.T.O.
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b) Three reservoirs A, B and C are connected by a pipe line system with a
junction at point J. The relevant data of the pipe system are as follows :

Pipe Length (m) Diameter (m) Friction Factor

AJ 500 0.6 0.024

BJ 400 0.5 0.020

JC 300 0.5 0.025

Water surface elevations (above the datum) in the reservoirs are :
ZA = 135m; ZB = 1 20m; ZC = 100m.

Calculate the rate of flow in each of the pipes. Take at least two
trials. [9]

Q2) a) Describe the complete cycle of pressure variation due to water hammer
when the valve at the downstream end of the pipe starting from reservoir
is closed suddenly and rapidly. [7]

b) A 400 mm diameter mild steel pipe having 8mm thickness carries water
at the rate of 400 lit./sec. What will be the rise in pressure if the valve at
the downstream end of the pipe is closed instantaneouly. Compare the
results assuming that the pipe is rigid as well as elastic. What should be
the maximum closing time for the computed results to be valid? The
length of the pipe is 7.5km. Take the modulus of elasticity for steel as
2.47 × 1011 N/m2 and the bulk modulus of elasticity for water as 2.075 ×
109 N/m2. [9]

Q3) a) Derive the formula for the maximum rise of water level in case of a
simple surge tank and  the time required to attain this maximum surge.
Also obtain the total time required for one complete cycle of surge
oscillations. Neglect friction. [8]

b) A simple surge tank of 25m diameter is connected to a reservoir through
a pipe of 4m diameter and 6.00 km length. If the turbine valve is suddenly
closed when the pipe was carrying a discharge of 80m3/sec, determine
the maximum rise of water level in the surge tank and its period of
oscillation. [8]
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Q4) Write short notes on : [16]

a) Main characteristics and operating characteristics of centrifugal pump;
b) Effect of time of closure on the rise of pressure due to water hammer.
c) Differential surge tank
d) Numerical solution of water hammer problem.

SECTION - II
Q5) a) Describe the procedure to determine the discharge distribution in a pipe

network system by using Hardy-Cross method. [6]
b) For the pipe network shown in fig. Q.5 (b), determine the flow in each of

the pipes. Assume the value of n = 2 in the formula hf = rQn. [12]
Take at least three trials.

Q6) a) Explain the use of PIPE 2000 (KYPIPE) program. [5]
b) Explain the classification of GVE profiles in case of open channel flow.[6]
c) Explain the use of HECRAS (HEC 2) program. [5]

Q7) A rectangular channel 12.5m wide carries a discharge of 62.5m3/sec. If at a
certain section, due to the construction of a weir, the depth of flow is 3m,
how far upstream or downstream of this section, would the depth of flow be
within 10% of the normal depth of flow from NDL. The bed slope of the
channel is 0.0004 and manning's roughness co-efficient is 0.015.

Use direct step method taking at least three steps. Classify and sketch
the resulting GVF profile. [16]

Fig. Q. 5 (b)
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Q8) Write short notes on : [16]

a) Tree type networks

b) Transient flow in pipe systems

c) Control section in GVF computations

d) Ven Te Chow's method
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4960]-27
M.E. (Civil / Hydraulics)

HYDROPOWER
(2008 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers any two questions from each section.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electonic pocket calculator is allowed.
5) Assume Suitable data if necessary.
6) Answer to the two sections should be written in separate books.

P4175

SECTION - I

Q1) a) Discuss the advantages and limitations of hydropower against nuclear
power. [6 + 6 = 12]

b) Write a note on : ‘Service operation flexibility’ of hydropower. [8]

c) State various objectives of planning for water power development. [5]

Q2) a) Explain the water conductor system of storage power plant. [10]

b) Write a detailed note on prediction of load. [5]

c) Briefly explain economics of pumped storage plants. [10]

Q3) a) Define powerhouse and explain its components with neat diagram. [12]

b) Write a short note on

i) Lake tapping. [5]

ii) Compact powerhouse with suitable example. [8]

P.T.O.

SEAT No. :
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SECTION - II

Q4) a) Write a note on hydraulic design of draft tube. [10]

b) Explain the importance of ‘Economic Diameter of a Penstock’. [5]

c) Write a detailed note on buried penstocks. [10]

Q5) a) A power plant with 3 units of 60,000 kW total output, run under a head
of 80 m, at 100 r.p.m. with 90% efficiency. A model of the turbine is
tested on a flume of 0.3 cumec under a head of 5 m. Compute scale ratio
of the model, it’s speed and power. [8]

b) Write a note on surge tank with orifice opening. [7]

c) Describe governing of Francis turbine with neat sketch. [10]

Q6) a) Explain portable micro hydro unit for non-perennial streams. [15]

b) Write a note on micro hydro power generation on Canals. [10]



Total No. of Questions : 8]

[Total No. of Pages : 2

[4960]-28
M.E. (Civil / Hydraulics)

OPEN CHANNEL HYDRAULICS
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three question from section one and three questions from section
two.

2) Answer to the two sections should be written in separate answer booklet.
3) Neat diagrams must be drawn wherever necessary.
4) Black figure to the right indicate full marks.
5) Your answer will be valued as a whole.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data if necessary.

P4176

SECTION - I

Q1) a) A trapezoidal channel 5 m wide and having a side slope of 1.5 horizontal
to 1 vertical is laid on a slope of 0.00035. The roughness coefficient
n=0.015. Find the normal depth for a discharge of 20 m3/s through this
channel. [8]

b) Show that the continuity equation for open channel flow is given by

( ) 0yAV T
x t

⎛ ⎞∂ ∂ ⎟⎜+ =⎟⎜ ⎟⎜⎝ ⎠∂ ∂ [8]

Q2) a) Write in detail about control of jump by rise in the bed level. [8]

b) An overflow spillway has its crest at elevation 125.4m and a horizontal
apron at an elevation of 95m on the downstream side. Find the tail water
elevation required to form hydraulics jump when the elevation of energy
line is 127.9m. The Cd for the flow can be assumed as 0.735. The energy
loss for the flow over the spillway face can be neglected. [8]

P.T.O.

SEAT No. :
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Q3) a) A river 100m wide and 3 m deep has an average bed slope of 0.0005.[8]
Estimate the length of GVF profile produced by a low weir which raises
the water surface just upstream of it by 1.5 m. Assume n=0.035. Use
direct step method.

b) Explain M2, S1 and H2 profile with a neat sketch. [8]

Q4) Write short notes on (any three) : [18]
a) V. T. Chow’s method of direct integration.
b) Types of hydraulic jump.
c) Parameters on which Manning’s ‘n’ depends.
d) Types of channel slopes.

SECTION - II
Q5) a) Derive dynamic equation for spatially varied flow with decreasing

discharge. [8]
b) What is a side weir? Explain with the help of definition sketch. Draw

types of spatially varied flow profiles for flow over side weir. [8]

Q6) a) Distinguish between [6]
i) Hydraulic and Hydrologic method of flood routing
ii) Prism storage and wedge storage
iii) Channel routing and reservoir routing

b) Explain Muskingum method of flood routing. [10]

Q7) a) Derive dynamic equation for Monoclinal rising wave. [8]
b) A rectangular channel carries water at a depth of 2 m and a velocity of

1.5 m/s. Sudden opening of gate at its upstream causes surge of depth
3.5. Determine absolute velocity of surge and increased discharge. [8]

Q8) Write short notes on (any 4) : [18]
a) Classification of SVF profiles
b) Method of characteristics
c) Types of rapidly varied unsteady flow
d) Solitary wave



Total No. of Questions : 8]

[Total No. of Pages : 2

[4960]-29
M.E. (Civil) (Hydraulics)

HYDROLOGY
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3 Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data if necessary.

P4177

SECTION - I

Q1) a) Write a note on instantaneous unit hydrograph. [6]

b) Following data pertains to an Isohyetal map generated for a specific area
for a one day storm. Determine the equivalent uniform depths and plot
depth- area-duration curve. [10]

Isohyet 42 40 38 36 34 32 30 28 26 24
mm

Area 543 1345 2030 2545 2955 3280 3535 3710 3880 3915
enclosed
between
Isohyets
(km2)

Q2) a) Write a note on time series. [8]

b) Explain in detail the effect of slope on infiltration rate and infiltration
Indices. [8]

P.T.O.

SEAT No. :



[4960]-29 2

Q3) a) The flood analysis of 30 years at a site on river yielded mean and standard
deviation of 1200 m3/s and 650 m3/s respectively. If it is expected to last
for next 50 years with 95% assurance, for what discharge the structure
should be designed? Use Gumbel’s method. (Given, for n = 30,
yn = 0.53622 and σn = 1.11238). [8]

b) Explain Log-Pearson type III distribution. [8]

Q4) Write short notes on : [18]
a) Intensity duration frequency curve
b) Return period
c) Accuracy of tipping bucket rain gauge

SECTION - II
Q5) a) A recuperation test on an open well of diameter 6 m yielded following

data.
i) R.L. of water table = 337.8 m
ii) R.L. of water level in the well when the pumping is just

stopped = 331.2 m
iii) R.L. of water level in the well 3.5 hours after the pumping is

stopped = 334.5 m
Estimate the safe yield of the well, the working head is 4 m. [8]

b) Write a note on interference of wells. [8]

Q6) a) Briefly explain methods to control ground water salinity. [8]
b) Write a note on ground water quantamination. [8]

Q7) a) Explain ‘Basin Method’ of artificial recharge of ground water. [8]
b) Write a note on types of strainers. [8]

Q8) Write short note on : [18]

a) Perched aquifer

b) Cone of depression

c) Development of wells.



Total No. of Questions : 8]

[Total No. of Pages : 2

[4960]-3
M.E. (Civil) (Construction Management)

CONSTRUCTION TECHNIQUES
(2008 Pattern)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 from questions Section I and Section II, Question No 1 and Question
No 5 are Compulsory.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator is allowed.

P4160

SECTION - I

Q1) a) Explain the step by step procedure of, Construction of under deep water
concrete diaphragm walls. [12]

b) List out the construction techniques for tunneling in soft strata. Explain
any one in detail with diagram. [6]

Q2) a) What is mean by grouting? Explain the need of grouting. What are the
practically precautions to be taken while grouting. [10]

b) Enlist the different types of grouting and explain any two in details. [6]

Q3) a) Explain with diagram, installation and operation of, Well point system[10]

b) Explain following : [6]

i) Dewatering by electro-osmosis.

ii) Horizontal drainage

P.T.O.

SEAT No. :
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Q4) a) Explain any one method of launching of girder of bridge. [8]

b) What is mean by pile cap and group of pile? Explain the function. [8]

SECTION - II

Q5) a) Explain the step by step procedure of casting of precast member. [9]

b) List out the different methods of high rise construction ,and explain any
one in detail with diagram. [9]

Q6) a) Draw the tree-diagram for classification of piles and also explain the
negative skin friction. [8]

b) Explain the factors affecting on quality of ready mix concrete. [8]

Q7) a) Enlist the pile driving methods and also explain any one in details. [8]

b) Write short note on. (any two) : [8]

i) Shortcreting.

ii) Pumped concrete.

iii) Guniting.

Q8) a) Which factors should be considered while designing the coffer-dams.[8]

b) What is mean by caissons? Enlist various types of caissons and explain
any one in detail. [8]



Total No. of Questions : 12]

[Total No. of Pages : 3

[4960]-30
M.E. (Civil) (Hydraulic Engineering) (Semester - II)

SEDIMENT TRANSPORT & RIVER MECHANICS
(2008 Course)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section - I and Q.6 or Q.7 or
Q.8,Q. 9 or Q.10, Q.11 or Q.12 from Section - II.

2) Answer to the two sections should be written in the separate answer books.
3) The diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data if necessary.

P4178

SECTION - I

Q1) a) What are the significant sediment properties? Explain shied analysis for
sediment motion in detail. [10]

b) Differentiate the variation of  form resistance and grain resistance in different
flow regimes? [8]

OR

Q2) a) Write short note on Bed Formations. [10]

b) Explain use of remote sensing in determining the sediment load. [8]

Q3) a) Briefly explain the various modes of sediment transport. [8]

b) Using Meyer-Peter and Muller method, estimate the bed load transport
of sediment in an alluvial channel, 150 m wide and 4 m deep carrying a
discharge of 375 m3/s. The channel bed slope is 1 in 4000 and the mean
size of the sediment is 0.3 mm. [8]

P.T.O.

SEAT No. :
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OR
Q4) a) Design an irrigation canal using Kennedy’s equation from following [8]

data: (Assume any other suitable data if necessary)
Full supply discharge = 60m3/s
C.V.R(m) 1.0
Kutter’s N = 0.0225
Side Slope 0.5H:1V
B/DRatio = 11.7

b) Explain. [8]
i) Initial Regime
ii) Final Regime
iii) Sediment Load
iv) Threshold Velocity

Q5) Write short notes on the following : [16]

a) Garde- Ranga Raju’s method of resistance analysis.

b) Assumptions in Einstein’s bed load function.

c) Suspended load distribution.

d) Use of remote sensing in determining the sediment load.

OR

Q6) a) Explain the various for controlling the sedimentation of reservoirs. Also
mention the effectiveness of each measure for sediment control. [8]

b) Explain microscopic and macroscopic methods for bed load
measurements and suspended load measurements. [10]

SECTION - II
Q7) a) What is bifurcation? What is confluences? Explain their practical

significance. [10]

b) On the basis of hydraulic aspects, explain the phenomenon of aggradation
and degradation. [8]
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OR

Q8) a) Write down causes of meandering. [10]
b) In a wide alluvial stream, a suspended load sample taken at a height of

0.33 m above the bed indicated a concentration of 1100 ppm of sediment
by weight. The stream is 5.0 m deep and has a bed slope of l/3600.The
bed material can be assumed to be uniform size with a fall velocity of 2.2
cm/sec. Estimate concentration of sediment at mid depth. Assume K=0.4

[8]

Q9) a) What is river gauging ? Explain the methods of river gauging in detail. [8]
b) In context with river morphology explain the terms bifurcation sand

confluences. [8]
OR

Q10)a)Write short note on Cutoff & Development of Cutoff with the neat sketch.[8]
b) Explain: [8]

i) Meander Belt
ii) Meander ratio
iii) Tortusity
iv) Meander length.

Q11)Write short notes (any three) : [16]
a) Groynes-concepts-applications-types.
b) Pitched island.
c) River gauging by ultrasonic method.
d) Elements of river morphology

OR
Q12)a) What are the objectives of river training? Give the classification of river

Training. [8]
b) What are the methods of river gauging & explain any one of them. [8]



Total No. of Questions : 6]

[Total No. of Pages : 3

[4960]-31
M.E. (Civil) (Hydraulics)

IRRIGATION & DRAINAGE
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume Suitable data if necessary.
6) Use of logarithmic tables, Slide rule, Mollier charts, Electronic pocket

calculator and stream tables is allowed.

P4179

SECTION - I
Q1) a) Determine the consumptive use requirement for a certain crop with the

climatic and other data as given below. Also calculate the field irrigation
requirement if the water application efficiency is 75%. Use Blaney-Criddle
formula. [7]

Month Mean monthly Monthly percent of Monthly Mean effective
  temperature in °C day-time hours of consumptive rainfall in mm

the year use coefficient
April 25 8.60 0.60 --
May 27 9.29 0.65 --
June 28 9.18 0.70 52.3
July 29 9.39 0.75 74.6

August 29 9.04 0.75 62.8
September 27 8.31 0.65 31.2
October 24 8.10 0.60 25.3

P.T.O.

SEAT No. :
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b) The following data pertains to healthy growth of a crop : [8]

i) Field capacity of soil = 30%

ii) Permanent wilting percentage = 11%

iii) Density of soil = 1300 kg/cu.m

iv) Effective depth of root zone = 700 mm

v) Daily consumptive use of water for give crop = 12 mm

For healthy growth moisture content must not fall below 25% of the
water holding capacity between the field capacity and the permanent
wilting point. Determine the watering interval in days.

c) Write short note on : [10]

i) Soil groups of India

ii) Classification of Soil water

Q2) a) Explain how soil properties affect the irrigation requirements. [7]

b) What do you understand by GCA and CCA? [8]

c) What is consumptive use of water? Describe any two methods for
determining the consumptive use of water. [10]

Q3) a) Explain the various methods for avoiding soil erosion. [8]

b) Explain the effect of salinity and alkalinity in irrigation. [7]

c) Discuss the various sub-surface irrigation methods. Indicate their
limitations. [10]

SECTION - II

Q4) a) Explain Drip irrigation system in detail. [7]

b) Explain the design consideration involved in intake well. [8]

c) Write short note on : [10]

i) Command area development

ii) Warabandi scheme
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Q5) a) Describe with a neat sketch a non-modular type of outlet. [10]

b) Describe in detail sprinkler method of irrigation. Indicate the advantages
of this method of irrigation. [7]

c) Define sensitivity of an outlet. Find the relation between sensitivity and
flexibility of an outlet. [8]

Q6) a) In a drainage system closed drains are to be placed with their centers
2 m below the ground level to keep the highest position of the water
table 17 m below the ground level. The impervious stratum is at a
depth of   9.6 m below the ground level. If the average annual rainfall
in the area is 850 mm, find the spacing of drains. Assume 1 % of the
average annual rainfall to be drained in 24 hours and coefficient of
permeability k = 1 × 10–5 m/s. [10]

b) Explain the effects of water logging. Also suggest the reclamation to be
done to water logged areas. [8]

c) Describe with neat sketch Kennedy’s gauge outlet. [7]



Total No. of Questions : 8]

[Total No. of Pages : 2

[4960]-32
M.E. (Civil) (Hydraulics Engineering)

COASTAL ENGINEERING
(2008 Pattern) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithms tables, slide rule, Mollier charts, electronics pocket

calculator is allowed.
6) Assume suitable data if necessary.

P4180

SECTION - I
Q1) a) Derive expressions for particle kinematics in linear wave theory. [8]

b) Define shallow water, deep water, wave length, wave number. [8]

Q2) a) What is wave reflection? Discuss the factors on which reflection depends.
Define surf similarity parameter. [10]

b) Derive equation for general refraction bye bathymetry. [8]

Q3) a) Discuss the process of wave measurement. Classify the waves. [8]
b) Define: Draw definition sketch of propagating wave and define related

terms. [8]

Q4) Write short notes on (any four) : [16]
Wave shoaling, higher order theory, numerical wave modeling, Choice of wave
theory, wave run up

P.T.O.
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SECTION - II
Q5) a) List theoretical wave spectra. Write in brief on JONSWAP spectrum. [8]

b) Discuss the phenomenon of littoral drift. What is longshore and cross
shore littoral drift? [8]

Q6) a) What are various types of coastal protection works? Describe any two
of them in detail? [10]

b) Discuss fall velocity, permeability for sediments. [8]

Q7) a) Derive equation for suspended load by currents. [8]

b) Discuss the environmental parameters which influence the coastal region.
[8]

Q8) Write short notes on (any four) [16]

Uses of wave spectra, case study related to coastal erosion in India, Initiation
of sediment movement, mechanism of sediment transport, beach profiles
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[4960]-34
M.E. (Civil-Structures)

STRUCTURAL MATHEMATICS
(2008 Pattern)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt three questions from section I and three questions from section II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non programmable electronic calculator is allowed.
6) Assume suitable data, if necessary.

P4182

SECTION - I

Q1) a) What is the relation between flexibility and stiffness matrix? Explain with
proper illustration. [4]

b) Using Flexibility method, analyze the beam shown. [13]

Q2) a) Explain how the bandwidth and half bandwidth of stiffness matrix of a
three storey double bay portal frame can be minimized. [5]

b) Using Flexibility or Stiffness method, analyze the truss shown in the Fig.
2.b. Find the joint displacements, support reactions, bar forces and bar
elongations. Take AE = 5000 kN for all the bars. [12]

P.T.O.
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Q3) a) Derive the transformation matrix for the grid member. [8]

b) Given dy/dx = x–y+2. At x = 0, y = 1. Calculate the value of y at x =0.1
and 0.2 using an interval of 0.1. Use Runga Kutta method. [8]

Q4) a) Find an approximate value of y when x = 0.3, given that dy/dx = 3xy and
y = 0.6 when x = 0. Take h = 0.1 Adopt Euler method. [8]

b) Derive the stiffness matrix of a typical space truss element. [8]

SECTION - II

Q5) a) For the fixed beam shown in Fig. 5.a, apply central difference formula
dividing the beam in four equal parts and find the deflection at nodal
points, and moment at fixed ends. [8]

b) A simply supported uniform plate of side length ‘2a x a’ supports a
uniformly distributed load over entire plate. Estimate the deflection at the
various nodal points, using a grid interval of h =a/2 using finite difference
method. Comment in the changes to be employed if the plate is fixed at
all edges instead of simply supported. [8]

Q6) a) What are different interpolation techniques? Explain cubic spline
interpolation? What are cubic splines? State the conditions for a spline
to be cubic. [7]

b) Find the cubic splines for the following table of values. [9]

x : 1 2 3 4

Y : 1 5 11 8

Hence evaluate y(1.5) and y' (3).
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Q7) a) Values of y are given at values of x as shown below. [9]

X 1.0 1.4 3.8 5.0

Y 15.0 20.5 38.0 34.0

Calculate the value of y at x = 4.6 using Lagrange interpolation technique.

b) Find a quadratic polynomial that fits the following data. [8]

x –4 –2 0 2 4

y = f(x) 2 1 1 1 2

Q8) a) What are the numerical methods to evaluate area under the curve? Explain
the advantage of Gauss Quadrature over other methods. [7]

b) A beam simply supported at its ends supports uniformly distributed
load of 5 kN/m over the entire length of 6 m. Find a Fourier expression
for the load. Calculate the deflection and bending moment at its centre.[10]



SECTION - I

Q1) a) What is compatibility of strains? Obtain Strain compatibility equation
for 2D problem in elasticity? [10]

b) A plane passing through point (x,y,z) in a stressed elastic body has its
normal ‘n’ with direction cosines cos(n,x), cos(n,y), cos(n,z). Obtain
expressions for the stress resultants (Tn) and its direction in terms of six
independent components at that point. [15]

Q2) a) Define Airy’s stress function ‘Φ’. Prove that the stress function satisfies
the Biharmonic Governing Equation in absence of body forces. [10]

b) If Φ is a third degree polynomial function, obtain the stress distribution on
the sides of rectangular plate of size L × 2h. Neglect body forces. Also
check for static equilibrium of the plate under this stress distribution.[15]

Q3) a) Explain the concept of stress Invariants? Hence, discuss the state of
pure shear and hydrostatic state of stress? [10]

b) Obtain the solution for stress distribution σ
r and σθ in a hollow cylinder

subjected to uniform external pressure ‘Po’ and internal pressure ‘Pi’?[15]

Total No. of Questions : 6]

[Total No. of Pages  : 2

[4960]-35
M.E. (Civil)

STRUCTURES
Advanced Solid Mechanics

(2008 Pattern)
Time : 4 Hours]             [Max. Marks :  100

Instructions to the candidates:-

1) Answer any two questions from each section.

2) Answers to the two sections must be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

P5101
SEAT No. :

P.T.O.



[4960]-35 2

SECTION - II

Q4) a) Derive differential equation for the elastic line of a beam resting on an
elastic foundation? [10]

b) A semi-infinite beam is subjected to a force ‘P’ and a moment ‘M
o
’ at

one end. Starting from the solution for an infinite beam, obtain the solution
at a section ‘z’ from the beam end for [15]

i) Deflection ‘y’

ii) Bending moment M
x
.

Q5) a) What is axi-symmetric problem? Explain its stress and strain distribution?[10]

b) A thick cylinder of internal radius 75mm and external radius 150 mm is
subjected to an internal pressure of 10N/mm2. Determine variation of
radial and hoop stresses in the cylinder wall? [15]

Q6) a) Derive Poisson’s equation for torsion of prismatic bars of non-circular
section in terms of stress function Φ using St. Venant’s Theory. Neglect
body forces. [15]

b) A shaft of elliptical c/s having semi major axis 100 mm and semi minor
axis 50 mm is subjected to a torque of 1.5 kN-m, determine maximum
and minimum shear stress developed in shaft. [10]
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[4960]-4
M.E. (Civil)

CONSTRUCTION AND MANAGEMENT
New Construction Materials

(2008 Pattern) (Elective - I)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section-I and three questions from Section-Il
and 18 marks question from each section is compulsory.

2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat Diagram must be drawn wherever necessary.
5) Electronic Pocket calculator is allowed.
6) Assume suitable data, if necessary.

P4161

SECTION - I
Q1) Explain the conventional as well as the modern methods used for testing and

characterization of flyash, with a case study. Discuss advantages of using
modern methods; enlist the norms suggested by the Government of Maharashtra
as regards effective utilization of fly ash. [18]

Q2) Explain with a detail case study, the use of serpentine in nuclear radiation
shield. [16]

Q3) Explain in brief any 8 eco- friendly construction materials and where they are
used. Explain concept of carbon credits. [16]

Q4) Explain in brief the following : [16]
a) Roller compacted concrete.
b) Precaution in mass concreting works.
c) Leed Rating.
d) Nano technology and TQC.

P.T.O.

SEAT No. :
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SECTION - II

Q5) What is SSC? What are its Advantages? Explain with sketches any 2 tests in
details, Explain principles of mix design of SSC. [18]

Q6) Explain any 4 smart materials in detail and explain their application in
construction. [16]

Q7) a) Compare and contrast between steel fibers and carbon fibers as regards
their use in FRC. [8]

b) What is HPC? Where is it used? What are its advantages? [8]

Q8) Draw flow diagram of silica fume production. List out 6 applications involving
use of silica fume concrete. Explain the construction methodology of any one
application in detail. Discuss the advantages of SFC. [16]



����������

������	�
�����������������

���������
	
�
������������������

������������ ��!"����
�#��$�%&����'����(��������������������

�������	
��� ����������������
��������
���
���������������

�� �������� ���
�!����
��"�
�����������
��
#� �������
�������
�����
���
�$��%��������������&������%

��
'� (�������)��������%�������������*��������� �
�� +
�����������$$�%��*�$����������
$��
,� -��
"�$
)�����������%$���$����
����&
�������$��$��
�����$$
����.��/��
��������
�

�$$
����
0� ���������%$������1��"������� �

P4955 �������	�
������������

SEAT No. :

	
�����

��� �� ������	
��
�������	� ����

�� ���������	�	�
��
�����	��

��� ��
�
�����
��������	�
���
����
����������	�

���� �
�
��	
 �����

��� !	�"�
 ��������	��

�� ����
���# �#�
�	��� ���	

$� ������	
 ��
 ����
 $%
 ��&��
  �� #�����	��
 ���
  �&�#�����	
 ��
 �	����'����	
����&	��
���
�
���&'
���# �#��
 ��#&	
�����	�
����
�
����#�
�	 �&	�
��
�()
*+,&��
��-
��.&/0�.&�
���#&�
���
��%��
��
�����
��	'
1
 ��%
����
�������	�
��������� ����

�� 2��
��	'�
γ
3
��
*+,&�
1
γ

���

3
��
*+,&�

��� 2��
 ��%�
γ
���

3
��
*+,&��
4

�
3)�0)�
5
36)7
1
8
3
��9

4�	��'�
�� �
��
85!�

������



����������

��� �� ������	
��
'���	
�����
����
��&��
 �� #�����	�
���� ����

�� 2���
���$
:���

��� ;�&
1
:���
<���$�
��#	'����	

$� =�� #��
 ��
  �	'����	�
 ����#��	�
 ��
 '���	
 ��
 '����
 �%��
 ��
 ����
��#	'����	�� ���

���
�� 4�&���
�	
��
�����
��
�����96���������((�
'���	
��
��#	'����	�
����
����

�� :����%
&� ��	�

��� �&�� �
&� ��	�

$� �
&� ��	
����	�
�
���
��
�.�)))
*+
���
�	
#	$���	 �
�# �
����
��"�
�#$> �'
��
�
��� 
��
()))
*+
��
�
��?#	 %
��
(.)
��&�5���
���#�'
$
��
@A"
���
��
�#������	�
����	��
��
��
&��
��� 
���	�&���'
��
��
��#	'����	�
'#
��
��
&� ��	
��
())
*+B
+�� �
'�&��	�� ����

	
�����

��� �� ������	
��
�������	� 
����

�� =���	
����
���
�� ���
1
 �����	����#
�����

��� 4�	���
C��$���"�
���&#��
1
2�'"�
�#��

���� ��2
1
+�2

$� 4�&�#�
��
����&	�
��
���
���#�
��
 ���%
�
���'
��
6)))*+�
���
�
�)&
'�
 ��%�
5�'��
��
���
 ��
��
(&�
�	���
��
���
�.
&
����
)�(
D�φ �
!�
?

�
3�)
*+,&�� ��%
��
#	'����	
$%
�� *�
���#&
0)E�
����#�

'�����$#���	� ����

CC
��
�)7
1
2F�
���
����
��
)0�

��� �� ������	
��
����
���
@:�
1
D���� *"
&���'� ����

$� =���	
�	
:44
�� ���
���
��
�#����	
�
���*�	�
���'
��
�))
*+�
����

�	���
��&
1φ 
3
)�6
D�
?
�

3
.)*+,&��
=���	
����
�#���$�
��	��� &	�

1
 � *
���
��	'��	�
������� ����



����������

�	�
�� ������	
 ��
 ����
 ���
 @=���	
 ��
 ���
  ��"�
����
 ��
 ���
 ��
 ��&��
 �� #�����	�� ���

$� =� ��$
'����
�%��
��
@����
��#	'����	�"�
�����	�
����
�#���$����%
1
��
 �'
� �&&	'����	�� ���

 � 4�&���
@G%��$��� 
1
4�	� ��
:4
����
��#	'����	�"
����
1
�����#�
'��$�&�� ���

��������



��������	��
��������������

���������	��
���������

��������	


��� ������� �����������

�������������� !
�"�#�"$%�"%$��

�&��'()����*� ��������� � ���
���������	
�� �����������������

���������
����
����������������

�� �����	
��	��	��������	����	�
��	�������

�� �������	�	��	��	�������	������	��	�����	��	���
�
�	
�����	������

��  �
	 ��
!�
��	���	 ��	 ��
��	��������	������
���

"� #�!����	 �	 ��	 ��!�	 ����	 �����
�	 ����	�
����

$� %��	��	&
����
��	 ��	
�������

'� ������	 ���
���	 �

	 ��	 ������
���

�����

�������	
	�

��� �� �����	
������������
�������	�
���	��������	����������
������������
������������������������	
���������	�
�������
	����	��������
����
��������	�
��������	������
����������������������� ���������	�!���
������� �	��� � � ����	� ��
��� ��� ��
���� � � �"���  ���������	��#���
������
�� 	
������� � �������� ��������� ��	�����	
��� ����������
��
��������������� ��

�� $
%��	�
������
	����
�����	�	�
����������	�
�����
�����	
������

�� &���������	�
��� �������� ���	��
�����%��� ���

��� �� '(���
�� ���������	�������
�������� �����!� ����� 
�� �	%������� ��	
	
�	%������� ��

�� &����������������
������������
��� ����������	��������	�� ����)����
��!
�����������
��!�	������ �����"����!�*�������+������
���!�"����
�
	�� ��

�� ,������(���
���� ���(
�������������
�����������	���������
��!
�
����
������ ������	��	
������ ��

����	�

�������	��




	�	
��������	

�
� �� -���� �������
�� ��	� 	����
�� � �����
���� ���������� ���
��� �
�������	������������
��� ��

�� #�
�������
�������
������������������(
���������
%�����	�� ��"�
�.�������  ���
%���������� ������
�+��������������� ������� �� ����+�

���

�������	
	��

��� �� #�������������������� ������

�����������	��
�����%���������,���
������
�� ���������� ���������� ��	� ������
�� ��� ��� ���
	���	�  ��
	�
��� ���

�� '(���
�������  ����� ����
�����������������	���������

����������-���

������  ����������������		����������/�����	�
��� ����������  ����	
	����������
���� ������� ���

��� �� ,�������������
����	���
������������
���� ���������������������&��
	��
���	�	�0�
��� ��

�� -���������������%

���
��),���	�� ���	�
���� ���  ��	
����
����������
��������� ���

�� -�
����������
����	�	����
��� ������������
�����������������������
��

�� �� &������� ���� ���	� �����
��� �����
��� � � �������� ���
��� 
��  ��(���
1� �����	
���
��!����������
���	������ ����������!� �������
	��
2"�������	��
���������������������
�����������
	���� �������	�2"
����
	���� � �����!��
  ���	����
���!�
���
	����+�����
������ ��
���
��������"���� ���

�� &���������	�	
  �����
�����
  ���	���	����
  ���	����
��� ��

�� �����
�������������
���
����� ������	/ ��

���



��������	��
��������������

���������	��
���������

��������	

��������	�
������������

����������������������������������

� !!"�#$��%�

���������	
��� ����������������

��������
���
���������������

�� ���������� ��!
�"����
��#�
��$����
��������$����
�����

%� ��!����
������!
�����
���
�&��'��!��������������������!���'

��

�� (�������)��������'�����!��!����*��������� �

�� +�)�����
�������)������������#�&&������

,� ���������'&������-��#������� ������&���& ������

.� /��
#��&����
�����
�������&��&��
�-����&���'&�������$�0��������&&
!���

1� /��
#���&&���
�������
��'���������������������
����&&�

#&'!!

�������	
	�

��� �� ������	
�	
����
�������������	
��
������
����
������� ���
�� ������	
��
����������
������	�
��
������
�	
������� ���
�� ����
�	�
�����	
������
�����
����	�
�	
������� ���

��� �� ������	
 ����	
 �������	
 ��
 ������	���
 �����
 �����	��
 �	�
 	�
 �����
�����
���
���
����
�����
������ ���

�� �
���
���
����
�����
�������
�����
��
���	
 !
�
��
�������
���
�
�����
 �����
 ����
 ������
"�
 ���
�����
 ��
 �����
 �����
 �	�
 ����
�����
��
#�$
�	�
#�!
�%&�
����������
"�
���
�����
��
�����
 ��
'�(
 �%&��
)���	
 �
 ��	������
 �����
 �����	
��
 ����
 ������
)����
��
����	
 ������
 ���
 ��
�����
 ����������
"�
�*)+
 ���
,
-
 ��
 ' .
�%/
���
�
0
��
 1!$
�%
�	�
������
������
��
#�1 (� ����

�������	�


������



��������	 	

��� �� ������	
����	
�������	
��
�����	�
������
���
�������
���
�����
�����
�������
������� ���

�� )����	
��
�������
�����
�	
���
�	�
������
�����
�����
��
��
 �����
 �����
 �����
 �������
�����
 ���
 ��	��
 �����
 ����
 �����
 ��
���	
1#
��
"�
�����	�
��
���	
�����/
�����
�����
�	�
����	��
��
2/
1
�	�
 �
���������� ����

�������	
	��

��� "�
������
���	
��
�������
���
�����
�����
�������
���
��	
�����
��
'#
��
"�
��	�����
��	���
����
��
 1#
��
�����
�������
��
��
����	�
�����
"�
����
�����
��
�������
�	
����
���
��
 ��
�������
����
"�
�����	�
 ���	
 �	��
 ��
 �	��
 ��
 �����
 �����
 ��
 3 
��
"�
 �������
�����
 ��
 ��
�����
 456
�����
�
���	����
 �����	��
������
 �
 �������
 �����
�����
 ���
 ��
 ������
)���	
 ��
 ���
 �	�
 ������
 �����
�����
 ��
 ��
�	����
��	�� ����

��� "�
������
���	
��
�
���
���
����
�����
���
��	
�������
�����
��
 #
��
"�
��	�����
��	���
����
��
 1#
��
�����
�������
��
��
����	�
����/
"�
����
�����
��
�������
�	
����
���
��
��
�������
����
)���	
��
�������
�����	
��
����
�����/
��
��
�����
��
��
�����
456
�����
�
�����	�� � ����

�	� �� ������	
�	
����
����������	
��
����	�
�	
�������
���
������� ���

�� "�
 ������
 ���	
 ��
 �����
 �����
 �������
 ���
 �����
 ���
 �
 ��	��
�����
����
 �����
 ��
 !
��
5�����	
��
 ��
���
 ����/
 ���
 ����
�	�
������
 ����
 ��
 3###
 �%�
7������
 ������	
 ��
 ��
��	�
 ��
 31#
 �%�
"������
 ����
 ��
3###
�%
�	�
�����	�
 ����
 ��
1##
�%�
)���	
 ��
�����
����	�
�	�
����
����	
������ ����

����



��������	��
��������������

���������	��
���������

��������	


��� �����������������

�������
�� !"#!$�%��&����%""���'%!#
�������$(��($��

�)��*�+����,�����������������-��������

���������	
�� �����������������

���������
����
����������������

�� �����	
���
��
��������
�	��
����
�������

�� �����	
�
��
���
�������
������
��
�	���
��
����	��
�����	
��� ��

!� "���
 � �����
���
 ��
 �	���
���	�#�	
�������	��

$� %�&�	��
 �
 ��
 	�&�
 �������
 ����
��	 ��

'� (��
��
���)�	�&	�������
��������	*
+�,
-..)�../
���
����
����
��
��������

0� ������
 �������
 ���*
 ��
 �������	��

�����

�������	
	�

��� �� ������	
��������
����
�������
�
�������
��������
��
���������� ��

�� �
�����
���������
���
��
�����
�
 
������	
��
���!�����
��
��	��	"

��	��
#�	�
�$�
�$���
������
��
����������
�����
������
�	
���������	

�	�
��	���	
��
%&'
(��
�	�
%)'
*+�
�������������
,$�
������	
$��

�����-�	"
���	���	�.

,��
�
/����
���	"�
0
%''

1
%2


3��
0
%2

1
42'

5�������	"
���
���	"�� ���

�� ������	
������ �������
��$������
��
�
���
�	
�������
�	�
��	�
���������	

���
��	�
��
�������	��� 
��

������

�������	��




	�	
��������	

�	� �� �
������
����
�/�6
��
�����
��
�
�
6�
����	�
�/
�
6�
���
&
�	
$��"$�
�
���
/�
��
2
��	"�
(�
���
���
��
�-���
�$��
���
����	��
��
��
���!�����
��
��������
���
��
%2
7*+
����
/�
�
$���8�	���
��������
��	��	���	���
����
��
9'
7*
��
/
�	
�$�
��������	
/��
:7���$
���
��������
��$�	���
�
�����	
����"	
��	�
(��
6��-
����������
���������
��	��	"
��	�
���"��� ���

�� �
��	��	����
���
�/�6
 ��
 �����
 ���������
 ��
�;/;�
�
6�
:��	
�/
0
2�
/�
9
�
�6
0
&�
(�
��
�	�����
��
��
���!�����
��
��������
�����
��
�	���;

�� ,����
���
�����
�	
�/
�
�6
0
3�

��� ��	��	������
����
%
3
��
��	���
��
/��

#�	�
��������
����
<3=
�
���-
����������
���������
��	��	"
��	�
���"���
3$��
��
�$�
����
��
��������> ���

�
� �
���������
"����
������
����
�/�6�
$��
�����
�
�
�
�����
42

������
?�������
����	�
�/
�
�6
���$
�����
��
2

�
����
�
��
4'

�����
�����
��
��
���!�����
��
$���8�	���
����
@2
7*
��
/
�
��	��	������
����
��
A'
7*
���$
��
��	���
��
���$
"����
����
(�
��
�	����� ���

�� 6��-
���
�����
��$�	���
�	�
�����	
(�
�	
���$
�����

�� 6��-
5�-��
B
C�����
��$�	��
�
�����	
(�

�� 6��-
����
����
���"��
��
���
�
����	�

�������	
	��

��� �� ��������
���������
<�=
������	
$���	"
-���$
��
���	"�
%D'

�
�������
����$
@2'
�
,$��7	���
��
������	
��
%'

�	�����
#

�

0
%D'
(���

��
�$��
������	
��
����
��
�
���;
��	�
��	�
��
�������	��
��
���
�:
.
D'' %''A
�����
��������	�� ���

�� E�-
�$�
�����
������	�
���
����������
�	
F���
:����
,$����>
3$��
���
�$���
��"	�����	��> ��

�� ������	
�	
�����
�$������$�
��
F���
�����
����"	� ��




	�	
��������	

��� �
����	
���-��	
�����
��
�
���� ������
������	"
����
��
���!�����
��
����
�	�
��	�
��
�	���	��
����-. ���

G������
�����
���������	
0
44''
7*

G������
��	��
�����
�!��
����.

��
,��
0
42'
7*


��
/����
0
A'
7*


,$�
���������
��	"�$
��
����	
��
2�2�

��
 ��
������
��
 ���
�� $��"$�
 ��
�������
 �����
 �������
 �������	�
���
���7��	"
�����
� �
�����
6���"	
�$�
������	
�
���
������������	�
���
�	��������	
���-��	
��	�
�
�����
���������	

�� 6���"	
���������
"����
������
����
���
-��7�$��
�$��
��
���	
@'�
E��"$�
��
���$
����	�
��
4%
�	�
����
��
��
42
���
�����
����	
�����
���
������
��
�$���
��
����
����
�����	��
G��	"
56F
B
FF�
����	����	;
����"	
�	����
������	
���
��	��	"
��
���
�:.D'' %''A� ���

���



��������	��
��������������

���������	��
���������

������� 	� ��

��������	�
������������

�������������������������������

��  !��"�����

���������	
��� ����������������

��������
���
���������������

�� ���������� ��!
�"����
��#�
��$����
��������$����
�����

%� ��!����
������!
�����
���
�&��'��!��������������������!���'

��

�� (�������)��������'�����!��!����*��������� �

�� +�)�����
�������)������������#�&&������

,� ���������'&������-��#������� ������&���& ������

.� /��
#��&����
�����
�������&��&��
�-����&���'&�������$�0��������&&
!���

1� /��
#���&&���
�������
��'���������������������
����&&�

#$% &

�������	
	�

��� �� ������	�
��
	������	��
��	��	��
����
���
������� ���

	� �	���
��
���

		� �	��
��
���

			� ����	����
�	��
��
���
���
����
�����
�	�����

�� ����
���
����	�
��	��
����	����	��
��
����
������
���
	��
�������

��� ��
����
��
�
��
����
������
���
���
��
	������	��
��	��	��
� 
�
����
	�
! 
��
��
�	���
��
����
�����
	�
!
	�
"�
��
#$
����
��
���
���
����
����	���
��
���	�
�	��
������
	�
!�%
�&'���
��
�	���
��
���
����
������
���
 	�
 
��
(�����
�
��	����
 ���
��
����
 ������
)���	�
��
�����
 ��
 ���	���
 ����
 ��	���
 ��
 ��
 ���
 ����*
 �	�
 ����
 ���
�	��
 �����
����
����	�
��
����	��� ����

��� )�	��
 ��
 ����
 ������
 ����
�	�����
 ������
 �����
 ���
 ��
 ����
 �	��
 	�
+��
���
����
��
��	��
������� ����

�������	�


������



��������� 	

�������	
	��

��� �� ,����	�
 	�
 ���	��
 ��	��
 ������
 ��
 ���
��
 �����
 ���
 	������	��
���
�	��
��	����
������� ����

�� ����
 ��
 ����	���	��
 ��
 �����
 ����	�
 ���
 ����	�
 	�
 ��	�
 ��	��
����	����	��� ����

��� �� ����
���
����	�
��	��
����	����	��
��
���	�
������
�������������

�� ����
���
����	�
��	��
����	����	��
��
����	�
�������	��� ����

�	� )�	��
��	����
����	��
������
���
	������	��
��������
��
+��� ����

����



��������	��
��������������

���������	��
���������

��������	


��������� ������������

����� �!"#$���$%&���##�

�'��(")����*�
���������	
�� �����������������

���������
����
����������������

�� �������	
��	��	���������	����	�
��	��������

�� ������	��	���	��	��������	������	��	������	��	���
�
��	������

�� ��
�	 ��
��
��	����	 ��	 ��
�	���� ��	������
���

!� "������	 ��	 ���	 �����	 �����
��	 ����	�
����

#� $��	��	���	�����
��
���	 ����������	 �
����
���	 ��	 
������

%� ������	 ����
���	 �
�
&	 ��	 ������
���

�����

�������	
	�

��� �� �������	
�������	�������������������	�������������������������������
���		���	������������
� ��

�� ������������������������������	�������������������������������������
������������������	���������	�������������������������
���������������

�� ���������������	�������������������������	�����	�	��������������������
�������������� ��	������� ���� ������ ����������� ���������� ��	������� ��
����������������������
����� ��

��� �� ������� �����!����	�����������	�������������	
�������������������	��
�	�������������������������
���	��������� ���

�� ����������	
����������������������	�������"������������������������
��
	�������������	
�#��$!����������������������������������������	�����
�������������	���� ��

��� ����	�������������������	�����������������������	������������������	����	���
����������
��������	��������%	����������������������������������	����������
��������������	�������	���� ���

��	�
�

�������	��




	�	
��������	

�������	
	��

��� �� ������������������������������������������������		���������������������������
�������� ���

�� �	����
� ��������		� ��������������
������������������		��������
����
���������� ��

��� �� �����������	����������������������������������������	�������������������	
�
	�������	����		������
&�����������������������������������
��������	����

���

�� '�����������������������������		���������������������������	����� ���

�� �� (��	���� ��������� ��� ������������ �����
� ��� �������	
������ ���� ���		
���������� ��

�� ����������������������)�������!������������
������������		�� ��

�� �����������	������
	�������	���������		���	������)������������������	����	�
�����"������ �����	�*������ ��������� ��������������������������������
 ��� ������� ��� ���

���



��������	��
��������������

���������	��
���������

���������

	
�
� �����������������

����������	����	��� !

"��#�$%����&�� ��'������ �� ���
���������	
�� �����������������

���������
����
����������������

�� �����	
���
��
��������
�	��
����
�������

�� �����	
�
��
��
�������
������
��
�	���
��
����	��
������

�� ����	��
 �
 ��
 	���
 �������
 ����
��	���

 � !��
 ����	���
���
 ��
 �	���
���	�"�	
�������	��

#� $��
��
���
�	��	�������
 ��������	
 ��
��������

%� ������
 �������
 ���&
 ��
 �������	�

�����

�������	
	�

��� �� �����	
�������	����	�

�����	����	��������	������	���	�	���	�����
���

�� �	���	�����	����	�����	���
������	���	��	���	��	�����	��	��
�����	����	� !	���	����	"����	#���������	���
������	�"����������

�� $�
����	�����������	������	���	����	�

���������	��	�����	����	���������
���

��� �� %�����	 ��	 ���
	 �"������	 ���	 ��	&����	'�����	(�����"���	 )&'(�
�����	��	
���������	�"�������� ����

�� $�
����	����	�"�����	���
��	���
�����	���	���
�����	�*"������
��	���
������	�"�������� ���

��� �� �����	�����
���	����
�	����	���
	�"�������	���	�	+	����	*"�������
����
���	������	����� ���

�� ,���	��	��������	��������������-	.��	��	��	������	�"�	����	��	��
	��
�	/�������-	,��	��	�"��	�	��������������	�*"���	��	0$1- ����

��	�
�

�������	��




	�	
���������

�������	
	��

��� �� $�
����	������2���
������	���	�����2������	����������
�	���	������"���

������	.���	����	�������	�������	���	����"������	��	��������
������	��	������"���	�����������	����� ����

�� $�
����	��	�����	��	�������	���
	�"������	���	�	��������	����
"����	���"���	����������� ���

��� �� $�
����	1�������	�����	��	
���	������- ���

�� ,���	���
������	�"�������	���	����	�31	���	40'	������	5����
����������	��	����	��	������ 	����

�� �� $�
����	��	����
�	��	�������	�����	�����	��	�"�����	���
���
���

�� $�
����	������	���	������	�������	��	����	������	.��	���	���
�����	��	������	��	��������	��	����"������	� !	���	����	���������

���



��������	��
���������������

���������	��
���������

��������	
��������	�
������������

������������������������������� ��!�����
�"##$�%&��'�

���������	
��� ����������������
��������
���
���������������

�� �����	
���
	
����
���
	
����
���
	
���
�	�
������
�
���
���
	
����
���
	
�����
���
����
	
����
�	�
������
���

�� �����	�
�
� �
��
�������
�!��
"�
�	�����
��
��#�	���
"$��
�� %���
 ���&	���
�!��
 "�
 �	���
� �	�'�	
�������	(�
�� )�&!	��
 �
 � �
�	���
 ��������
 �!**
��	$��
�� +��
�
 �*���	���
 #�$��
 ��*�!*��	
 ��
 �**����
�� ���!��
 �!���"*�
 �����
 ��
 �������	(
�� +��
�
 �,
����-����
 ./�	�-��
 ��
 #�	������

%(#)$

�������	
	�

��� �� �������	���	�
���	��������	�����	��������	� ��

�� �������	���	�����	�	������������	������������	�����	��	
���
���	�����
�	������ ���


� �	�
���	���	�������
�	����	������	����	���	��� 	������	��������	����

!"

��� �� �	�
���	�
��	����	���	����������	����
��������� ��

�� ����� ��� �#����
���	��� ������� $������� ������
�	�� ��� �	���%���
�#����
���	�� ��


� ����	�����	��������%�$	����������
	�%�$	������	��������	� ��

��� �� ������������	�����	������	�	��������	���

���	����&�����������	����
��	��	�����������	�� ���

�� ����� ��	� ��	� 
���	���� ��� �	����� ��� �	����
� �	������� �	��'� ��
����
���	�� ��

�������	��

������



��������	 �

!"

��� �� �	�
���	�%����	�����	����	�	��	
���������	�	�����	'�������	����������
���	
����	��������	����	���	�� ��

�� �����������������	��
������������	���	��	����	�����	�����	��
	���( ��

��� )����������$	�����	��*+",�������'������(-(�.	��	����������%�����'��	�/(0(
��	��	���1�����
����'��	���%	�'�����������	�
(����2��34������1�$	�1����5
�34�����	�
�����������0(2��34�������	�����(���	�������'����������	���
6�	�&-�()�����'���������	�&&��������	���	�'���/(2��7��	�	���	����	���
���
	�������	�����������	�	������	���	$	��( ���

!"

�	� �	�	���	���	��	
������	��'��	����
�
�	���
�	����������������������
��	���%���������������	�����
	��	����8������7�'�$	���	������%�'�����#�"���
1���#�9:�834�7�;	�'�����������#�/(2��7����������%����#�:(/���7�<���%	�'�����
%����#9:�834�97���	���������#�"�
�� 	���

�������	
	��

�
� �� ;�%�%���������
�������	����	���	�����".�������'������
	�������	
�	����	�	�������	$	������	��������'� ��

�� �	�
���	�%�����������	���	�
�	����	�$��������	����������	��������'(����

!"

��� �� �������	���	�
���	���������������������		��������'������
�������	�������	
�#�� ����	
�( ��

�� ���������	����
	���	����
����������
���������������������������
���	
����������	����
����
	��������������������'���	��	�'��� ���

��� �� =�$	� �	����� ���� ����� �	������
	� ���������� ������'���;�%� ��
�����$	���	��	����
��	������
	�����������������'� ��

�� �	�
���	���	��	�������������������������'�� ��

!"



��������	 �

����� �	��'���".��	
��'������	����������>���������	����".�
��������

��������������������02:�3�������������������	���%	�'���/�34�(���	
���	����	�����	����
���������>�3(�������	������
	�/:�3(�<�	�+9:
'���	�
�
�	�	����,	�92:�'���	���		�( ���

������ ����� ��� 	
	�����������
���	��	�����'���������%���� ��	�
�	����
���	
�	�����'������	�������	��	�� ��

�� �������
�
	���������	������������	�
���	�����	�	���	
����	��������	
���������� ��

!"

������ ;�%�%���������
�������	����	���	�����".�������'������
	�������	
�	����	�	������	$	������	��������'� ��

�� ����������	�������	��#
�$	�������	
����	�������	��������'����".
������'� ��

���



��������	��
��������������

���������	��
���������

���������

	
�
���������������������������	
	���

������������������� 

!��"�#$����%�� ��������� �� ����
���������	
��� ����������������

��������
���
���������������

�� �����	
���
��
��������
�	��
����
�������

�� �����	�
�
��
��
�������
������
��
�	���
��
����	��
�����	
������

�� ���
 ����	���
���
 ��
 �	���
���	� �	
�������	��

!� "���	��
 �
 ��
 	���
 ����
 �������
 ����
��	���

#� $��
��
����	��	�������
�����
%�������	
 ��
 ��������

&� ������
'������
 ���
 ��
 �������	��

�����

�������	
	�
��� �� ������	
������
�������
�	�
�	�������� ���

�� ������	
�	����
�����
���
�	������
��
�������
��
�������� ����

��� �� ������	
�����	
���
��������
����������	��
����
��
�����	�	�
������	�
��
������������ ���

�� �	�����
��
�����	
���
�	�
�	�
�������
�	�
����
��	���
���	����
��	����	� ����

��� ��  ������
��
�������
��
�	
����	
�����
��������
!������� ����

�� !����	���
��������
�������
��
������
���"��	�
�	�
#	������
���"��	�
��
�����	�� ����

�������	
	��

��� �� �
����
�����	
���$����
�
�
�	�������
���������
����
������
��
��
���	�
%���	
 ��
 ���������	
 ���
�������
��������	
 �	�
�������
����	� ����

�	
	�	

�������	��




		
���������

�� &��
���
����������
������
��
�	������
'�����
��
�������
����
��
��
�����
����	
�	
������
(�
���
��
�������
����
��
����
��� ���

��� �� ������	
)����"�	*�
�����
���������	
�����
���
��	
������ ����
��  "���
��
�������	
�����
��
���"��	�
��
�����
������� 
���
�� !���
����
����
�������
���
������
����
������
�	
�	�
��
��
�������	�

��������
 ���
��
������
���������	
���	�
���
���	����
��	����	������

�� �� ������	
��
����
��
��	��
�����	
�����
�	
��������
�������
�	�������
&��
��
�����
����	���
�����+ ����

�� ������	
�������
�	�
��	�	����
������
&��
���
��
�����	�	�
������	�
���
�������
��
����
������
������	
�
����
�	�� ����

���



Total No. of Questions : 8]

[Total No. of Pages : 3

[4960]-5
M.E. (Civil Construction and Management)

DISASTER MANAGEMENT
(2008 Pattern) (Elective - I)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Question No. 1 and 5 are compulsory. Out of the remaining attempt any two

questions from Section I and two questions from Section II.
3) Answers to the two sections must be written in separate answer books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables, slide rule, Moiller charts, electronic pocket

calculator and steam tables is allowed.
7) Assume suitable data wherever necessary.

P4162

SECTION - I
Q1) a) Enlist various types of terrestrial disasters. Which of these disasters are

man made and natural disasters? Discuss about preventive measures
related to these disasters. [6]

b) Discuss about the physical, economic and environmental losses that occur
on account of forest fires and volcanoes. [6]

c) In event of a major natural disaster it is common  phenomenon of outbreak
of epidemic diseases. Enlist the causes of this type of secondary disaster
and suggest suitable preventive measures. [6]

Q2) a) Write a note on Tsunami. [6]
b) Which type of disasters can be predicted in advance? [6]

Discuss the features of early warning systems.
c) Explain the term vulnerability with suitable examples. [4]

P.T.O.

SEAT No. :
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Q3) a) Which type of natural disasters can be mitigated so as to have minimum
loss to life and property? Discuss mitigation measures for any one of
these disasters. [5]

b) Is rapid depletion of ground water a type of disaster? To which category
this belong? What are the reasons for this problem? [5]

c) Carry out the cause - effect analysis for following disasters : [6]

i) Loss of glaciers.

ii) Unseasonal and extreme precipitation.

iii) Forest Fires.

Q4) a) What do you mean by Contingency Planning in case of  Natural Disasters?
Explain this concept with respect to cyclone disaster clearly detailing the
steps involved. [8]

b) Enlist and explain various terms and concepts with respect  to earthquakes.
[4]

c) Explain the different methods for awareness creation in community with
respect to disaster preparedness. [4]

SECTION - II

Q5) a) As a planning engineer being a part of Disaster response team, plan a
relief camp for a village with population of 10000 people affected by
flood disaster. The planning and design thumb rules should be clearly
stated and in conformance with SPHERE GUIDELINES. Undertake the
design process for: [10]

i) Water supply and sanitation.

ii) Solid waste management.

b) What are the different sources of drinking water? Enlist  and explain the
various technical criteria considered for short listing an appropriate source
in case of emergency response. [4]

c) Discuss importance of sanitation in emergencies. Explain in detail link of
Sanitation with water supply and hygiene promotion. [4]
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Q6) a) It is often said the Disasters know no boundaries and religions. How will
you manage cross border natural disasters affecting multiple countries?
What will be the issues involved: [8]

i) If the countries are friendly.

ii) If the countries are hostile.

b) It is said the nature provides effective protection against disastrous impact
of natural disasters. Explain this statement with suitable examples. [8]

Q7) a) Explain Disaster Response Mechanism in India. Discuss the  organization
structure for Response mechanism from Central Government level to
District level administration clearly explaining the roles and responsibilities
of all concerned involved. [8]

b) Enlist various water treatment processes available in case of water supply
in emergency response. Explain in detail with appropriate sketches any
two methods. [8]

Q8) Write short notes on : [16]

a) Emergency Response process

b) Civil Engineering interventions in Emergencies.

c) Ground water sources and their yield.

d) Water quality standards in Emergencies.



Total No. of Questions : 8]

[Total No. of Pages : 3

[4960]-50
M. E. (Civil) (Structure)

STRUCTURAL RELIABILITY
(2008 Pattern) (Elective - III) (Semester - II)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer book.
2) Answer  any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data if necessary.

P5109

SECTION - I
Q1) a) Compare 'Discrete Variables' and 'Continuous Variables' in pretext of

their probability laws and simple illustrative examples. [6]
b) The cube strength of concrete, X, follows the normal distribution with

the mean and the standard deviation values as 25 N/mm2 and 5 N/mm2

respectively. Calculate the probability of getting a value for strength less
than 20 N/mm2. [6]

c) Derive an expression for probability of failure for the case of load (S)
and resistance (R) following the log normal distribution. [5]

Q2) a) Compare critically the conventional methods of structural design with
respect to evaluation of safety. [6]

b) The test results of the cube strength and cylinder strength of seven batches
of concrete laid in footings in a day on a construction site are given
below : [5]
Sr. No. of Batch 1 2 3 4 5 6 7
Cube Strength 22.07 19.07 24.55 22.39 19.97 18.02 15.75
(N/mm2)
Cylinder Strength 14.25 12.02 15.30 14.55 12.25 11.47 10.05
(N/mm2)
Determine the sample covariance and correlation coefficient between
cube strength and cylinder strength of concrete.

P.T.O.

SEAT No. :
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c) What is meant by 'Structural Reliability'? Explain every important term in
the definition. [5]

Q3) a) Write short note on application of "Chi-Square Test". [6]

b) Derive the expression for 'Reliability Index' for the case of load (S) and
resistance (R) following normal distribution. [6]

c) Derive the expressions for the reliability of a series system and a parallel
redundant system. [5]

Q4) a) Explain the formulation of probability model for wind load along with
the various variables involved. [6]

b) The axial load carrying capacity of a column, R, in normally distributed
with mean valve and standard deviation of R being 100KN and 200KN
respectively. The column is subjected to an axial load, S, which is normally
distributed with mean valve and standard deviation of S being 700KN
and 300KN respectively. [5]

c) Explain the term "Lifetime Maximum Sustained Load"? Enlist the
underlying assumptions in its stochastic analysis. [5]

SECTION - II

Q5) a) Write short note on Monte Carlo Method with respect to its objective
and procedural steps? [6]

b) How to generate normal variates from the distribution of Y following the
normal distribution. [6]

c) Write a short note on decision models with designed risk level. [5]

Q6) a) Derive the expression for generating log normal variates from the
distribution of Y following the lognormal distribution with median of Y
(i.e. Ŷ ) and standard deviation of lognormal Y (i.e.σlny). [6]

b) Explain Safety Checking Formats used for a design code? [5]

c) Explain how the system reliability concept can be extended for decision
making with design risk. [5]
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Q7) a) Derive the expression for partial safety factors specified with respect to
the mean values of random variables in the reliability based design of
Civil Engineering Structures. [6]

b) Short note on the development of reliability based design criteria. [6]

c) Explain Reliability based design criteria for RCC Structures. [5]

Q8) a) Explain how to analyze the risk associated with a decision. [6]

b) Explain the steps in the development of a reliability based design criteria,
to determine the revised partial safety factors for RCC design, as an
improvement over the provisions specified in IS : 456. [5]

c) Write short note on decision tree analysis. [5]
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Adv.cost.inRs : 39 65 62 90 82 75 25 98 36 78

Salesin lakhs: 47 53 58 86 62 68 60 91 51 84
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Purchase : 62 72 98 76 81 56 76 92 88 49
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