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11.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

List the methods available for analysis of indeterminate trusses.
Define the term internal redundancy.
Write the slope deflection equation for a two span continuous beam.

When a frame is considered to undergo sway?

Define carryover factor.
Define distribution factor.
What do you mean by translation?

Define Joint rotation.
Define the term stiffness of a member.

List the properties of the stiffness matrix.
PART B — (5 x 13 = 65 marks)

Determine the forces in the member of the structure as shown in figure

(a)
Q.11(a) below by strain energy principle.
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() A portal frame ABCD is hinged at A and D and rigid points B 8hd C. The
frame is loaded as shown in fig Q. 11(b) below. Analyze the frame ﬁsing

strain energy method.
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Fig. Q. 11(b) | '
12. (a) Analyse the beam loaded as shown in fig below by, slope deflection ;
method and draw the BMD. El is constant throughout the length of the Jx.

beam. ,
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‘Fig. Q. 12(a)
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(b) Analyze the frame by using slope deflection method fo ' .
the fi .
below and draw the BMD. 4 had (o, the Big: ghow 7.
Fig. Q. 12(b)
13. (a) Analyze a portal frame shown in figure below using moment distribution .
method.
,-
A ]
Fig. Q. 13(a) :
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Analyze' a pcm'al frame structure by the moment. dmtnbutxon nystem as
a hondmg moment dfﬁgramc '

»'shown in the figrure and draw
(20" EI is Constant
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(a) Analyze the beam usmg stiffness method as shown in the followmg figure
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Fig. Q. 15(a)
Or
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(b) Analyze the beam as shown in the following figure by usir& éfiffness
method and draw the BMD.

lOKN - 12Kn

Fig. Q. 15(b)
PART C — (1 ;{ 15 ; 15 marks)

16. (a) ﬁnalyze the continuous beam ABC as shown in fig below using the
S e_)hbﬂﬁ;b matrix method and also draw the’ bendmg moment dJagram
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*Fig/Q 16@) 1
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(b) Analyze the portal frame’ABCD:.shown m the ﬁgure usmg ﬂex1b1hty
matrix method and also draw the bendmg moment diagram.
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Time : Three hours 0 S et nehyEsd 68 - 100 marks
. ’{;énswerALL questions: ,”1, adt carlqefl G b
o PARTA—— (10%2=20 mégkby 7 Aty
1. What is the mgmﬁcance of soﬂ smtablhty analysis?
SRR LT s e d finbeh o ustgedl (8
2. State the object;.ves of the: Indlan Road Congress sivkodbs Jeog diw
3.  Differentiate between Iag om'eactlon chstance and:brakingdistanée iy o
./5’?3 e o st et
4.  State requirements of an 1deal transmon curve.
5.  Whatis ngudltyffactor in:the: desilgn ofleghwaera.izementa'Z, ireutil i
. ESHE LIt s
6.  Mention the types of joints in ng1d pavements ’
Al _,,-"-.;-? RV T SRR
7.  State the purpose of applying tack coat i in bituminous road construction.
8. ' How will you 'calculate the CBR%alue of mghwaymatenfils" CH-
w RIS " v
9.  Define the term “nghway Pro;ecp Formulation.”,, .. ... (., anl ot
10. What is meant by paverient Serviéeabﬂity'index'?‘ RRRLLAE i
PART B — (5 x 13 = 65 marks). - il e
11. (a) Describe the various classification of ‘highways 4nd- their locations and
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122 (a)  Caleulate the stopping sight diatane

collision of two cara approaching opposite directiona at 65kmph and
76kmph. Assume that the reaction time of drivera ia 3 seca and the
co-efficient between the road surface and tyres be 0,41

/ Or 14

e required to aygid A head-on

(b) A National highway passing through a rollihg terrain hag a horizontal
curve of a radius of 250m. If the design speed is 90 kmph, calculate super
elevation, extra widening stopping sight distance and intermediate sight
distance. Assume any other necessary data suitably.

13. (a) Explain in detail the various factors influencing the design of rigid
Pavements and the design procedure as per the IRC method.

Or

(b)  Describe in detail the IRC method of fle

xible pavement design. Discuss
the limitation of this method.

14. (a) Explain the modern construction matéi’ialg used for the construction of
Pavements and their characteristics and usage in detail.
- Or

(b) Explain in detaj] the s

urface and sub-surface drainage systems of roads
with neat sketches,

15. (a) Describe in detail the symptoms, causes, and remedial measures for the
different types of fajlure in flexible pavements,

Or

(b) Illustrate in. detail the methods

employed for the evaluation of
pavements.

PART C— (1 x 15;# 15 marks)

following data:

Two lane carriageway, Initia] traffic in the year of completion of

Construction = 400 CVPD (sum of both directions),
Traffic growth rate = 8%.

Design life = 20 years,
Vehicle damage factor based on axle loag survey = 3.0
Standards axle Per commercig
Design CBR of subgrade soj
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GE 3451 — ENVIRONMENTAL SCIENCES AND SUSTAINABILITY

Fourth Semester

Civil Engineering

(Common to All branches)

(Regulations 2021)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PARTA—(10x2=20 marks)
1. What is ecological succession?
2. List out the effect of habitat loss on biodiversity.
3. Mention the sources respongible for water pollution.
4. What is composting?
5. Distinguish between renewable and non-renewable energy sourcea.
6. What is a solar cell?
7.  Define sustainable development.
8. Enumerate the concept of carbon credit.
9. What are the stages of a life cycle assessment LCA?
10. What are the benefite of environmental impact assessment?

PART B — (5 % 13 = 656 marks)
11. (a) Explain the structure and function of an ecosystem. Discuss the models of

energy flow in an ecosystem.

Or
(b) : of biodiversity? Which are the hotspots fund in India?
i hais aaitent features. \»t_,ls- -
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(a)

(b)
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What are the impacts of noise on human beinga? Explain the various
control measurea for noise pollution.
Or

What are the major sources of soil pollution? How does soil pollution
affect soil productivity? What measures can be taken to control soil
pollution?

How can electricity be produced from tides and waves? What is the
potential of these energy resources?

Or
Compare the various types of energy with respect to its sustainability for
Indian conditions.

What do you mean by sustainable development and how will you attain
the sustainability?

Or
What is the concept of carbon credit and how it originated? How is carbon
credit calculated? How does buying carbon credits reduce pollution?

Enumerate and explain the various methods of carbon capture and
sequestration.

Or

What is the importance of sustainable urbanization? Explain the
components of sustainable urban development.

PART C — (1 x 15 = 15 marks)

How can you, as a individual to prevent environmental pollution? Why
such an effort at individual level is important?

Or

Identify and explain the present day major threats to the biodiversity of
India. Explain the major in-situ strategies of conservation of biodiversity.
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