Time allowed : 3 Hours]

23812

M. Tech 2" Semester Structural Engineering

Examination, May-2026
FEM in Structural Engineering
Paper : 24dMTSE22C1
 [Maximum marks : 100

- Note: Question No. 1 is compulsory. Students have to

1.

3

attempt five questions in total at least ome .

questions from each section. All questions carry :

equal marks.

(i) Shape Function.

(ii))  Sub parametric elements?

(iii) Constant Strain Triangle (CST).

(iv)  Eigen value evaluation methods.

(v) Inverse Iteration method.

(vi) List out the properties of Eigen vectors?

Section-A

(i) Explain the procedure for Finite Element
Analysis starting from a given differential
equation.

(ii) . Derive the constitutive relation matrices for
plane stress and plane strain situations.

(i)  Explain the principle of minimum potential
energy method with an example.

(i) Determine the displacement u(x) using the

Rayleigh Ritz method. Assume a
displacement field
u(x) = ay + a;x + a,x2. Plot u verses x.

23812-P-4-Q-9 (26) [P.T.O.
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23813

M. Tech. Civil (Structural Engineering) 2"’ Semester
Examination, May-2026
STRUCTURAL DYNAMICS
Paper : 24MTSE22C2
Time allowed : 3 Hours] [Maximum marks : 100
Note : Question No. 1 is compulsory. Attempt one
question from each section. All questions carry
equal marks. Assume missing data, if any,

suitably.
8x2.5=20
1. (@) Define damping ratio and its significance in
vibration analysis.
(b) Define the term “Generalized single degree
of freedom system™.
(c) Differentiate between model superposition
and direct integration methods.

(d) What is Duhamel’s Integral and what type
of loading is it used for?

(¢) What is base isolation and how does it
improve structural performance?

()  Write one advantage and one limitation of
the Wilson-6 method. '

(g) State the steps involved in the inverse
iteration method for finding natural
frequencies.

(h) Give two examples of machinery that may
induce structural vibrations.

23813-P-4-Q-9 (26) [P.T.O.
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Roll No.

22707

Foundation Elective 2nd Semester
Examination — May, 2026
BUILDING MATERIALS
Paper : 22MTSE22F1
Time : Three hours ] [ Maximum Marks : 40

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 1 is compulsory.
All questions carry equal marks.

1. Explain the following terms (any four) : 4x2=8
(i) What is meant by infrastructure development ?
(i1) Define lime.
(iii) List types of bricks based on quality.
(iv) Principle of Water proofing

(v) Varnish

22707-150-(P-3)(Q-9)(26) R.T0.




SECTION - A

Define Civil Engineering. Explain its scope and

importance in modern society. 8

Define cement. What are the main constituents of

cement. List different types of cement. 8
SECTION-B

Define stone as a building material. What are the
properties of a good building stone ? What is dressing
of stone ? 8

What are tiles ? Define terracotta. List uses of
terracotta. 8

SECTION-C

Classify timber into hardwood and softwood. What
are defects in timber ? 8

Define vamnish. What are the uses of varnish ? List
types of paints. Compare paint and vamnish. 8

22707-150-(P-3)(Q-0)(26) (2)

SECTION-D

What is fire resistance ? Define fireproofing of
structures. What are fire-resistant materials ? 8

Explain how dampness affects durability of buildings.
Compare damp-proofing and waterproofing. 8

22707-150-(P-3)(Q-9)(26) (3)
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22709
Open Elective 2nd Semester
Examination - May, 2026
STABILIZATION OF SOIL
Paper : 22MTSE2201

Time : Three hours ] [ Maximum Marks : 80

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.

Note: Attempt five questions in all, selecting one question
from each Section. Question No. 1 is compulsory.

All questions carry equal marks.
1. Describe the following :
(a) Sand drains and granular piles
(b) Uses of admixtures
(c) Necessity of earth reinforcement

(d) Components of ground anchors

22709-100-(P-4)(Q-9)(26) 2. T 0




2. (a)

(b)

3. (@

(b)

4. (a)

(b)

5. (a)

SECTION - A

What are the objectives of soil stabilization?
Explain briefly the selection criteria for the best
soil stabilization technique.

What are the different methods of mechanical
stabilization ? Describe briefly the Vibro-floatation
method in detail.

What are the different techniques? Briefly describe
ant two techniques in detail.

Describe the following :

(i) Differentiate dynamic compaction and
dynamic consolidation

(ii) Applications of stone column
SECTION -B

What is the necessity of dewatering ? Explain in
detail the vacuum method of dewatering.

With the neat sketches, explain the working of
"Deep well drainage” method of dewatering.

Explain different stages of well point system with
neat sketches ? Also explain its advantages.

22709-100-(P-4){Q-8)(286) (2)

(b) Briefly describe Electrical and thermal methods

for dewatering.

SECTION-C

6. (a) What are the granular and chemical admixtures ?

Describe in detail the chemical stabilization and
grouting.

(b) What is Bituminous stabilization ? Explain its

advantages.

7. Write a short note on the following :
(a) Uses of admixtures
(b) Lime column
(¢) Tarand asphalt used in stabilization

(d) Criteria for cement stabilization

SECTION -D

8. (a) What are the types of grouting ? Describe in detail

the grouting procedure and grout monitoring.

(b) Explain in detail the construction sequence and

methods of installation of soil nailing.

22709-100-(P-4){Q-8)(26) (3) P.T.0.




9. (a) What are the types and components ground
anchors ? Describe its applications.

(b) Describe in detail the reinforced earth and its uses

in soil stabilization.

29709-100-(P-4)(Q-9)(26) (4)




o | S . 23380
: M.Tech. 2" Semester Civil Engg.
(Speclallzatmn in Structural Engg.) (Elective-II)
: Examination, May-2026
PRE-STRESSED CONCRETE
~ -~ Paper : CE-618
Time allowed 3 Hours] [Maximum marks : 100

Note : Aﬁempt any five questions. All questions carry
; equal marks. Assume suitable data if required and
state assumptions clearly. Use relevant IS codes
where applicable. o

1. (a) Explain the different systems of prestressing
“with neat sketches. 10

. (b) Explain the concept of partial prestressing
and compare it with full prestressing. 10

2. A post-tensioned bonded prestressed concrete
- beam of rectangular cross section. 400 mm wide
by 500 mm deep, is subjected to a service-load
bending moment of 176 kN m, torsional moment

 of 46.6 kKN m and shear force of 76.6 kN. The
section has an effective per stressing force

- determined from service load requirements, of
magnitude 500 kN at an eccentricity of 120 mm,

- provide 5 numbers of 12.5 mm stress—rcheved
strands of cross-sectional area 467 mm’ with an
ultimate tensile strength of 1820 N/mm’. If the
cube strength of concrete is 40 N/mm?, design
_suitable longitudinal and transverse reinforcement

in the beam using IS: 1343-1980. 20

- 23380-P-4-Q- 8 (26) S [P.T.O.




- in the tendons is 150 kN, Thelossofprestressmay
be assumed to be 15 percent. The beam 15_

(2) - 23380

‘A precast pre-tensioned beam of rectangular

section has a breadth of 100 mm and a depth of

200 mm. The beam with an effective span of 5m,. ..
is prestressed by tendons with their centroids

coinciding with the bottom kern. The initial force

mcorporatequoompomteTbeambycasunga

* top flange of breadth 400 mm and thickness 40
- mm. If the composite beam supports a live load of '

8 kN/m?, calculate the resultant stresses developed

in the composite beam. i gi20

- A continuous prestressed concrete beam ABC

F(AB=BC= 10-m) has a uniform rectangular cross. - |

- section with a width of 100 mm and depth of 300 _

+mm. The cable carrying an effective prestressing
force of 360 kN is parallel to the axis of the beam

- and located at 100 mm from the soffit.

(b) If the beam ' supports an imposed load of
~ 1.5 kN/m; calculate the resultant stress at top

23380

(a) Determine ' the secondary and resultant

moment at the central support B.

and bottom of the beam at B. Assume denmty
of concrete as 24 kN/m’, 20

(3) 23380

(a) Compare the design method of compressive
members using British and IS code. 10

(b) Explain the design considerations for
shear and torsion in prestressed concrete
members. 10

Design a non-cylinder prestressed concrete pipe of

600 mm internal diameter to withstand a working
hydrostatic pressure of 1.05 N/mm’, using a

+2.5 mm high tensile wire stressed to 1000 N/mm®

at transfer. Permissible maximum and minimum

stresses in concrete at transfer and service loads
are 14 and 0.7 N/mm’. The loss ratio is 0.8.
“Calculate also the test pressure required to produce
- a tensile stress of 0.7 N/mm’ in concrete when

applied immediately after tensioning and also the
winding stress in steel if Es = 210 kN/mm? and
Ec =35 KN/mm” . 20
Write a short notes on :

(a) Cable profiles

(b) Jacques Muller’s theorem

5
5 .
(c) Analysis of Railway sleepers 5
(d) Unqwked and cracked prestressed members 5
[P.T.O.







