23796

M.Tcch. (Structural Engg.) (w.e.f. Dec-2024)
CBCS Scheme 1st Semester
Examination, December-2024
ADVANCED STRUCTURAL ANALYSIS
Paper - 2dMTSE21C1

Time allowed : 3 hours] - [Maximum marks : 100

Note: (i) Question No. 1is compulsory.
(i) Attempt one question from each section.

(iii) All questions carry equal marks.
1. (i) Whatis static and kinematic indeterminacy?
(ii) Explain brieﬂy about flexibility matrix method of
Analysis.
(iii) Application of stiffness matrix for frame.
(iv) Listthe direct methods for solving linear equations.
(v) What do you mean by Boundary conditions?
5x4=20
Section-A
2.  Derive the stiffness influence coefficients of prismatic

cantilever beam AB under UDL lqa(_l subjected to unit

displacement at free end B. 20 _ il
-23796-P-3-Q-9(24) [P.T.O.
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3. Explain local and global stiffness matrix for a simple
truss member with example. 20

Section-B
4. Analyse the pin jointed truss frame shown in foilowing
Figure by stiffness matrix. Assume cross sectional area
of each member 1000mm?. E=2x 10° N/mm?. 20

A B C D
30 45 60

2.5m
40kN

0“
60kN

5. Explain the step-by-step procedure for stiffness matrix

method by giving example. 20
Section-C

6.  Analyse the continuous beam shown in Figure, if the

support B sinks by 10mm. Use Displacement method.

Assume EI = 6000 kN-m?. 20
AJ 21 B 251 € 28] ¥
- D
1 m A 4m A 4 ¥
23796
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7.  Briefly explain the following :
(i) List of coordinate system used in FEM

(ii) Types of boundary conditions 20
Section-D

8. Derive shape function of one- and two-dimensional

linear element (Use Matrix method). 20

9.  What are the different types of element shapes used
in finite element methods and explain with neat
sketches. 20

23796
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Unit-IV
8. (a) Derive shape function of one-dimensional linear

element (Use matrix method).

(b) What are the different types of element shapes
used in finite element methods and explain with

neat sketches:

9.  Analyze the truss shown in Fig. 4 below by flexibility
matrix methods. Also, evaluate the support reactions.

E =200 kN/mm.

Fig4.
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M.Tech. 1st Semestar Cvil Eﬂgg (Spetiﬂli!hﬂtni in
Stmctnral Engg.) Examination, Bmmber-zﬂu_

ABvANCEbMﬁUerMLANALYSIs
Péper—CE- nmgmm

Time allowed : 3 hours " [ Maximum marks : 100

Note : Attempt any five questions. All questions carry
equal marks.
1. (2) Briefly explain different types of cootdinate
system with neat sketches in matrix analysis.
(b) What are the different types of elemmert shapes
used in finite element methods and explain with

neat sketches ?

2. Generate the stiffness matrix and obtain the lead vector

for the gable frame shown in Fig. 1.

| 23377-P-4-Q-8_(24) PTO.
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Fig. .
3. Analyze the frame shown in Fig. 2 by using flexible
16kN
2m 4 2m
I 21
SkN—|1

2m

Fig2. .

5

e e - 23377

For the two-bar truss element shown in Fig. 3 determine _

. the displacement at Node 2 and stresses in the elements.

Assume cross sectional area of each memb.er
A =200 mm’ and E=70 GPa.

12kN
@ Q@

300mm

500mm = 400mm A
Assume cfs area A =200mm’ E=70GPa

Fig3.

Develop the stiffness matrix for the continuous beam
ABCD with an internal hinge at B, as shown below in
Fig. 4.

: a2t .
Ag ;.B S : D

B 3
p— 6m ——p—— 6m —f¢— 6m —|
EI constant
Fig. 4.

23377 \ [PT.O:
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6. '(a) Write the steps to deyelop stiffiness matrix for -

indeterm.iﬁate plane frames. -

(b) Explain the significance of proper-node
numbering when analyzing by matrix methods.

7.  What are "shear walls"? Describe the structural

behaviour of large frames without and with shear walls.
8. Briefly explain the following :

(i) Listof oatidinued system dsed in FEM.

(i) Typés oquundary co'ndjtions.

(iii) Local of Global co-ordinates

(iv) Semi-bandwidﬁ} :

23377
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6.  Write short notes on any three :

()
(b)
(©)
(@

7. (a)

o

Local of Global co-ordinates

Load vector

Semi-band width

D-_.ive the stiffness mﬂuence coéfﬁpients of
prismatic cantilever beam AB under UDL load
subjected to unit displacement at free end B.
Write step by step procedure of stiffness matrix
in the analysis of continuous prismatic beam ABC
fixed at A and simply supported at b and C with
UDL load (W) over the entire span. Assume -
support B is at mid span and C at end.

Analyze the beam in Fig. 5. by flexibility method.

Assume EI is same for all members. Assume stiffness
of spring k at support 2 = 10000 KN/m. EI= 20000
KN/m?. ' ' |

23377

20 kN/m

1 '\_3.4

5 !
je—6m —sf¢—4m —3f~ 4m—sf¢ 1m>|
' . Fig. 5.
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M. Tech. 1st Semester (Civil Engg.)
(Specialization in Structural Engg.)
Examination - January, 2023
ADVANCED STRUCTURAL ANALYSIS
Paper : CE-611/MTSD-102
Time : Three hours ] - [ Maximum Marks : 100

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. Q. 1 is compulsory.
Attempt four more question from the sections A, B,
C & D by selecting one question from each Section.

1. Describe the following : 20
(a) Types of supports
(b) Determinate and Indeterminate structure
(c) Types of beams
(d) Types of loading
(e) Stiffness method

SECTION - A
2. Discuss various steps to be followed while analyzing
the structure by stiffness method. 20
2337725 ©(P-3)(Q-9)(23) P.T.O.
*.



3. A continuous beam ABCD is loaded as shown in
figure. It has constant flexural rigidity. Fixed support .
at A, roller support at B and guided support at C.
Analyze the beam using stiffness method. 20

- 40 KN =20 KN
A se ¢¢ 4-:* 4m gc

SECTION - B

4, Portal frame ABC is loaded as shown in figure. It is
subjected to UDL 4 KN/m over span AB. Draw

Bending moment diagram taking EI constant for AB
and BC. Use stiffness method for analysis. 20

40 KN/m

4m, kN
=l 2
... 8 N

1m

5. A pin jointed truss shown in figure. Analyze the truss
by stiffness method. 20
1OKN -

—
A

3m
E e

A D

23877-  -(P-3)(Q-9)(23) (2)

SECTION-C
6. Differentiate between structure approach and member
approach used in stiffness matrix method. Explain
how support condition are accounted in both
approaches ? 20

7. Analyze the beam AB having internal hinge at C. Use
flexibility method. El is uniform for all the spans. 20

= 60 KN
A g _._4_ = g
3m =m =T B

SECTION - D

8. Analyze and draw bending moment diagram for
portal frame using portal frame. Use flexibility matrix

method. 20
B Lo}
‘a1
6.6 24m

KN/m o
48 m
1

A

9. (a) State Maxwell reciprocal theorem and indicate
where its effect is evident in matrix analysis of a

structure. 10
(b) Explain properties and special characteristics of
flexibility matrix of a structure. 10

23377-  -(P-3)(Q-9)(23) (3)
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M.Tech. (Structural Engg.) 1st Semester
CBCS scheme Examination, December-2024
ADVANCED SOLID MECHANICS
Paper -22MTSE21C2

Time allowed : 3 hours] [Maximum marks : 100

Note : (i) Question No. 1 is compulsory.
(i) Each question carries equal mark.
(iii) Students have to attempt five qu-est.‘ions in total
one question from each section.
(iv) Assume suitable data if missing.
1. (i) State and explain Saint Venant’s principle.
(ii) Define Tensors.
(iii) State and prove uniqueness theorem in theory of
elasticity.
(iv) Describe about the significance of stress invariants.
(v) Write down the strain - displacement relation in
Cartesian Coordinate System. 5x4=20
Section-A

2. Derive the differential equation of equilibrium in terms
of displacement components for plane stress problem

in the presence of body forces. 20
" 23757-P-3-0-9074 [P.T.O
L 4
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List the six components of strain. Derive the strain
components between the same for the different
planes. 20

Section-B
What is Airy's stress function? Discuss the application
of stress function approach for solying of two-

i 'n Jing problems. .20

Obtain the compatibility equation for plane stress

problem in Cartesian form. = 20
18 VALY s “ ) *ﬂ"‘.' I\

A rectangular beam of width *2a’ and ‘2b is subjected to

torsion. Derive the equation for obtaining maximum

shear stress. - 20

Ewhﬁﬂmﬁmwmmyhm :

torsion problem, of prismatic bar of any cross section,
for finding twisting moment and shear stress acting on
the cross section. 20
' Section-D

Explain the composite system of equal lengths subjected
to variation of temperature with an example. Discuss
any one energy method for problem. 20

23757

g

(3) 23757

Explain in detail about Strain hardening and Isotropic

hardening. Also explain idealized stress stain curve. 20
23757
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M.Tech. (Structural Engg.) (CCS Scheme)
- Examination, November-2023
~ ADVANCED SOLID MECHANICS
 Paper-22MTSE21C2

Time allowed : 3 hours] [Maximum marks : 100

Note : Question no. 1 is compulsory. Each question carries
equal mark. Students have to attempt 5 questions
in total, one question from each section. Assume
suitable data if missing.

1. (i) Define Tensors.

(ii) Discuss Saint Venant's method.

- - (iii) State and prove uniqueness theorem in theory of

elasticity.
(iv) Whatis plane stress and plane strain?
(v) Explain Centre of twist. 5x4=20

23757-P-3-Q-9(23) [P.T.O.
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(2) 23757
Section-A

What are the Cartesian and Curvilinear Tensor? Also
explain Stress, Strai~ and Elastic Moduli Tensors by the
Quotient Law. 200 - 20

\ g oxh

3 ’ v YT atnh SiaoNge |
Dﬁvewﬁhﬂityequaﬁmhtamofs&ﬁsform'
case ¢ "plane stress without body force? 20

- (a) At a point P in a body , o, = 12,000 N/mm?,

o,= -8,000 N/mm®, q,= -8,000 N/mm?,
| Ty =T, =17, =10,000N/mm’ . Determine the
normal and shearing stresses on a plane that is

equally inclined to all the three axes. 10

(b) For a stress function in polar coordinates,
@ =r1? gos @ » determine the stress components?
10

(3) 23757
Section-C

Use Prandtl's method to derive equation for the
component of stresses, the maximum value of resultant
stress and torsional rigidity of a prismatic bar with
elliptical cross section? 20

Discuss in detail the various failure theories of plasticty
with its limitations? 20

Section-D

A straight bar of alloy 1 m long and 12.5mm X 4.8mm
1§ section is mounted in a strut testing machine and
loaded axially until it buckles. Assuming the Euler's
formula to anply estimate the maximum central
deflection before the material attains its ;ield point of
280 N/mn??. Take E= 72000 N/mm?. 20
Explain how the strain hardening of the material will

aceurs in detail. Also explain idealized stress strain
curve. H 20

237187
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M. Tech. (Structural Engg.) 1st Semester
(w.e.f. Dec-2024) CBCS Scheme Examination,
Decemher—202;4
THEORY OF THIN PLATES AND SHELLS
Paper - 24MTSE21C3

Time allowed : 3 hours] o [Maximum marks : 100
Note : (i) Qéasﬁon No. 1is commor.& ' _
(ii) Attempt ane question from each section. .

(iii) All questions carry equal marks.
1. (i) Differentiate between membrane and a plate.
(ii) What is hoop stress?
(iii) Explain about the bending theory of shells.
(iv) Differentiate between thin and thick plates.
(v) Write the assumptions made in membrane theory
of shells. : 5%4=20
Séction—A
2.  Elucidate the boundary conditions in rectangular and
circular plates for the following support conditions

(i) Build-inedge
(ii) Simply supported edge

(iii) Free edge 20
y 23798-P-3-Q-9(24) [P.T.O.
®
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(a) Give a brief account of displacement field ’

approximation. 10

(b) Explain the bending and membrane theories for

analysis of shells, 10
Section-B

Conclude an expression for the deflection under a
sinusoidal loading on rectangular plates with edges

simply supported with sides a and b using Navier’s

approach. 20
Find out maximum deflection using Levi’s solution for
rectangular plate with one pair of edges is simply

supported and other pair is fixed and subjected to

uniformly distributed load of intensity q. 20
Section-C
A thin simply supported plate of circular across section
with clamped edges issubjected to uniformly distributed
load of intensity ‘p” per unit area over its entire surface.
Assuming the deflection of the plate to be small in
comparison to thickness determine from the
fundamentals the maximum deflection and maximum
bending moment in the plate. 20

23798

(3) 23798

Obtain the expression for deflection in case of uniformly

loaded cirular plates with clamped edges. 20
Section-D

Write the structural components of cylindrical shells
with neat sketch mention the various loads acting on the
shell. Write the assumptions made in membrane theory

of shells, 20

Conclude the membrane equations of equilibrium for
shells of revolution. Elucidate stress resultants for
spherical shells subjected to symmetrical loading. 20

23798




23758

M. Tech 1st Semester (Structural Engg.)
CBCS Scheme Examination, December-2024
THEORY OF THIN PLATES AND SHELLS
Paper - 22MTSE21C3

Time allowed : 3 hours] [Maximum marks : 100

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 : Aﬁempt any five questions. All questions carry

equal marks. _
1. Explain the classification of plates and prove that twists
are complimentary in nature. : 20
2. Explain the Navier solution for simply supported
rectangular plates. - 20
3. Derive the relationship between bending moments and
curvature in the case of pure bending, 20

4.  Derive the equation for deflection in the case of
« lindrical bending of uniformly loaded circular plate

with simply supported edges. 20
23758-P-2-Q-8(24) [P.T.O.
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23799

M.Tech. (Structural Engg.) 1st Semester

(w.e.f. Dec-2024) CBCS Scheme Examination,

December-2024

ANALYTICALAND NUMERICALMETHODS FOR

STRUCTURAL ENGINEERING
Paper -24MTSE21C4

Time allowed : 3 hours] [Mascimum marks : 100

Note : The students have to attempt five quesrioks in total,

[irst being compulsory and selecting one question

Jfrom each unit. All questions carry equal marks.

L (a)
(b)
(c)

(d)

Define Absolute, Relative and Perccntagé Errors.
Define Intermediate Value Theorem.

Define algebraic and Transcendental equation with
example.

What are the direct methods and iterative methods
to solve the system of linear equations?

(e) Define Eigen values and Eigen vectors.
(f) Write the standard five-point formula.
(g) Define Taylor Series Method for IVP.
(h) Write the finite difference approximations to
partial derivatives in x and y directions. 20
23799-P-4-Q-9(24) [P.T.O.




2. a)
(b)
3 @
(b)

23799

(2) 23799
Unit-1

Define the relative and absolute error and show

that if decimal based real number

x = (0. did,dy.....dd,, ......) is chopped to n

digit, then show that 0 < =" < L1010

Find the least squares approximation of a second

degree for the discrete data :

R A N .

Gk Bt o indiomo. B
10

Explain the Interpolation and Extrapolation. Find

the form of the Lagrange interpolating function, -

i

%A 0 1 2 3 4

Py gt 2pg o 27
10

If£(-4) = 1245, (-1)=33,1(0) =5,/ (2) = 9
f(5)= 1533, Prepare Newton's Divided Difference
Table and find the interpolating polynomial. 10

(3) 23799
Unit-11

(a) Findthe real root xe*-2 =0 correct to three decimal
places using Newton-Raphson method. 10
(b) Solve system of linear equations using Iterative

method
2x+y+z=523x+5y+2z=15, 2x+y+4z=8.
10

. (a) By Gauss-elimination method, solve the system

of linear equations
2x+2y+z=6,4x+2y +32=4, x—y+z=0.
10
(b) Determine the absolutely largest eigenvalue and
the corresponding eigenvector of the matrix

7o amalth ol
-1 2 -1 ;tﬂkingxo=[1,0,ﬂ]". 10
[ T [/

Unit-I11

£ gy
Evaluate _L T by taking number of subintervaln =5

(i) Trapezoidal rule (ii) Simpson 1/3 rule (iii) Simpson
3/& Rule. Also find the error in each case with exact

solution. 20

23799 [P.T.O.




7. (a)
(b)
8. (a)
(b)
9.

(4) 23799

d
Given §f=x2 +37,(0)= 1. Using Euler’s method

find y(0.5) taking 2= 0.1. 10
Using Runge-Kutta method of fourth order, find

d
y, for x = 0.1 given that d—i’=xy +32 9(0) = 1;

taking step length 2 =0.1. 10
Unit-IV

Discuss the solution of One dim heat flow

d ol
—u=c2—uby Schmidt method and Crank-
dt o

Nicolson Method. 10

Solve the boundary value problem y" = y + x,
¥(0) =1 and y(1) = 0 using the method of finite
difference with 2 = 0.25. 10

Describe in brief of Fuzzy logic and Neural Network

and their application in various Structural problems.

23799

20
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M.Tech. 1st Semester (Structural Engg.) CBCS Scheme _'
Examinatian, December—2024

ANALYTICALAND NUMERICALMETHODS FOR
| STRUCTURAL ENGINEERING

Paper-22MTSE21C4

Time allowed : 3 hours ] [ Maximum marks : 100

Note : The students have to attempt five questions in total,
first being compulsory and selecting one question .
from eqch unit. All questions carry equal marks.

), (a)‘ Define the trunea_.ti;on and inherent error.

(b) Write the name of direct and iterative methods to
solve linear system of equation. '
(¢) Define Euler’s Method and Taylor Series Method.

(d) Find Iterative formula of cube root of unity by
Newton-Raphson Method.

- (¢) Define the interpolation and extrapolation along

with suitable example.

(f) What is Crank-Nicolson Method ? Why is it
known as implicit method ?

23759-P-4-Q-9 (24) S
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(2) 23759

Write the classification of one dimension of Heat

- and Wave equations.

®
2. (8)
(b)
3 (a
(b)
. y=f(x):
23759

L

Write the finite difference approximations to

‘partial derivatives in x and y directions. 20

Unit-1

Round off /29 and Jr correct to four significant
figures and compute absolute, Relative and
percentage errors in each case. i 10
Iff-i-— 4)=1245,f(-1)=33,£(0)=5,£2)=9,
£(5) = 1533, prepare Newton’s Divided Difference
‘Table and find the interpolating polynomial. 10

Solve the non-linear equation x log,, x = 1.2 by

Newton-Raphson Method. - 10
Given that
1.98 2.00 2.02 2.04

0.7825 0.7739 0.7651 0.7563 0.7473

Find the first and second derivative of y with
respect to x at x =2.03. 10

(b)

®)

23759

(3) 23759
Unit-II A
Solve the following equations usiﬁg uv

Factorization Method :

3x+2y+7z=4,2x+3y+2=5,3x+dy+2=7

10
g
Transform the matrix A= |2 1 —1| to
_ ¥ =P
tridiagonal form by Given Method. - 10

Solve system of linear equations using
Gauss-Seidal Iterative method :

—-8x+y+z=1;x-Sy+z=16;x+y—4z2=7
taking initial solution vector x,= [0,0,0]". 10

Determine the eigenvalue and the corresponding

: : S
cigenvector of the given matrixA=|0 -2 0};
(e
by Jocobi’s Method. 10
[PTO.




T 0°x

T '25759

Unit-III

2 (a) Usmg Runge—Kutta method of fourth order, fmd :

- approximate value of yforx=0.2 takmg h=0.1,

d |
-1fd—y—x+y given thaty 0)=1.° - 10

(b) Using modified Buler’s method to find the value
' dy

of y satisfying the equation Ex_ =log (x +y) for

x = 1.2 and x =1.4 correct up to four decimals

pl_aced.‘by-taking h=0.2, given thaty (1) = 2. 10

Discuss the Solution of One. dim Heat flow

2
LU

by Schmidt method and Cranck-Nicolson
Method. - 20
Unit-IV '
Derive standard five-point formula and diagonal
five-point formula for Laplace equation using finite
difference approximations. ; : 20

The deflection of a beam is governed by the
d4

T 81}' =243%,y (0)=y @)=y" ()=y" ()=0.
Evaluate the deflection at the pivot points of the beam

1
usingh=-3;-. s 20

23759
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23800
M.Tech. (Structural Engg) 1* Semester
(w.e.f Dec-2024) CBCS Scheme
Examination, December - 2024
ADVANCED STEELDESIGN

Paper - 2dMTSE21C5

Time allowed : 3 hours] [Maximum marks : 100

Note : (i) Q. No. 1 is compulsory.
(ii) Each question carries equal mark (15 marks).
(iii) Students have to attempt five questions in total
at least one question from each section.
(iv) Assume suitable data if missing.
() IS: 800 & IS : 808 is allowed.

1. (i) Write short notes on biaxial bending.
(ii) Explain the methods of plastic analysis.

(iii) Write short notes on stability against overturning

and sway.

(iv) Discuss Local buckling of elements and post

buckling of elements.

" 23800-P-3-Q-9(24) PT.O.
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(v) Explain the two main types of moment-resistance

connections. 5x4=20
Section -A

What are the design criteria for stability of steel
structure? Also discuss drift and strength criterion. 20

An [-section beam is fabricated with plates of following

dimensions :

Flange : 380 x 20 mm, Web : 1600 x 15 mm.

Classify flanges, web and the section. Also determine _

the plastic moment capacity of the beam about its strong

axis, if the grade of steel is Fe 410. 20
Section - B

Design a laced column with two channels back-to-back

of length 08 m to carry an axial factored load of 1200

kN. The column may be assumed to have restrained in

position but not in direction at both ends. 20

23800

(3) 23800
Determine the bending strength of ISMB 450
considering the beam to be laterally unsupported.
Assume low shear case and take the grade of steel
Fe 410. ' 20

Section - C

(a) Write short notes on column splices. " 10
(b) Write short notes on Bracing connections. 10
Design a stanchion 3 m long, in a building, subjected to
a factored load of 500 kN. Both ends of the stanchion
are effectively restrained in direction and position. Use

steel of grade Fe 410. 20
Section - D

Define : 20

(i) Design life

(ii) Fabrication tolerance

Explain the following in detail : 20

(a) Derive the moment curvature relationship in
plastic analysis.

(b) Joint Panel zones

23800




= 23760
. M.Tech. 1st Semester (Structural Engg.) CBCS Scheme
' Examination, December-2024
ADVANCE STEELDESIGN
Paper-zzmsmmsf

Time allowed : 3 hours ] [ Maximum marks : 100

Note: o  Question No. 1 is Compulsory.
e Each question carries equal mark (1.5
marks). :
®  Students have to attempt five questions in
total at least one question from each section.
e  Assume suitable data if missing.
o - IS: 800 & IS: 808 is allowed.
(i) Draw the moment rotation curve for different
types of connections.
(ii) Write the formula for finding the b/t ratio for load
determination.
(iii) - State the condition to be satisfied in order to use
plastic method of analysis as per IS 800.
23760-P4-Q-9 (24) [PTO



; (2) - " 23760
(iv) What is the significance of shear lag 7
(vj nisgussP-eﬁ‘ect. :

Section—A

(a) Discuss Hysteresis, Ductility properties of steel.
10

(b) Explain about Drift Analysis. 10

What are the design criteria for stability of steel
structure ? Also discuss drift and strength criterion.20

Section-B

A conference hall 8m x 18m is provided with a 120 mm
RCC slab over rolled steel beams spaced 3m c/c. A
. wearing coat of 100 mm average thickness is provided
over the roof. Design the beam section, 'if the
compression flange of the beam is laterally supported
throughout. | . 20

) 23760
Describe in detail about the following : 20
(i) Lateralbucklingofweb
(ii) Compression membcr
(iii) FlangsCorling
(iv) Wall Studs
Section—C

Differentiate between load and resistance factor design.

' 20
A tie of a roof truss consists 61’5 double angles ISA
100 x 75 x 10mm with its short legs back-to-back and
long legs connected to the same side of a gusset plate,

with 16mm diameter rivets. Determine the strength of
tie in axial tension, taking f, = 150 N/mm?”. take Rivets

have been provided at suitable pitch. 20
- Section-D
Explain the following in detail : 20

(a) PM interaction

(b) Moment magnification

23760 | [PTO.







23760

M. Tech (Structural Engg.) 1st Semester
CBCS Scheme Examination,
November-2023

ADVANCED STEEL DESIGN
" Paper-22MTSE21C5

Time allowed : 3 hours] [Maximum marks : 100
Note : * _Quesﬁon' no. 1 is compulsory. |
*  Each question carries equal marks (1 5 marks).
*  Students have to attempt five questions in total
at least one question from each section. '
*  Assume suitable data if missing.
*+ IS : 800 &IS : 808 is allowed.

‘1. (a) What are the points at which a plastic hinge is
likely to form ? 5x4=20
(b) Discuss buckling strength of web.

(c) Draw the various sections available in light gauge
steel structural members.

(d) State the condition to be satisfied in order to use
plastic method of analysis as per IS 800.

(¢) What is the significance of shear lag ?

©23760-P-3-Q-9 (23) . Te.
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23431

_' M.Tech. 1st Semester (Civil Em’b ‘ﬁh'uetml Engg)
Examination, November-2023
ADVANCED STEELDESIGN

Time allowed : 3 hours] [Maximum marks : 100

Note : Attempt any five qﬂnﬁqm All 'ﬁuestiqm cany'

 equal marks. Use of Steel Table is allowed. Use of

1S 800-1984 or 2007, IS 875-1987 and IS 801-1975

“is allowed. Assume suitable date whenever
necessary.

- span 20m, width 3m subjected to UDL 3kN/m? is
subjected to uniform wind pressure 2 kN/m?. The walk
way constructed with RCCslab is 150mm thick. Design
meﬁuammumdmmmmw? 20
(i) Longltudmalmmsgmier

(ii) Bottom bracing system

2. Design a circular steel Silo of height 16m and internal
s diameter 6m to store cement of bulk density of

18kN/m’ and angle of internal friction 25°? 20
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(2) 23431 ' (3) 23431
3. (a) Classify types of bins and explain the factors 6 (a) Design a lug angle to be provided with the tie
affecting design of bins. 10 munbermhjecledtoaloadofWOkN.Thelengﬂl
At f the member is 3.5 10
(b) Write the procedure followed in the design of s s
Bunkers andexphinbmstongcand bulk storage. (b) Design a lap joint to connect two plates 16 mm
10 thick using high strength friction grip bolts. 10
4. Dmgnasmnmurooftruss forthefollowmgdata. 7. Designacontinuous beam of uniform cross section with
. - aloadﬁmtorofl.Sandwmkingloadasshownhﬁglm
I'm"fm e i * and design its section. 20
Fmtomdcommm SQkN(dnemDLaudLL)
. gal o
Fam'edhmsilefome=l7 SHQ(dueth)LdeL) 7 ,mw
i ===re—— I e
Grade of steel = Fe 410, Gradeofbolts 4.6, M o bl
Bolt diameter = 20mm. > W 20 - 8. Aplate girder with Fe415 steel plates s having 12x1500
5. ,.Asmeledmuofmmshtwﬁhbothofitsends mm web plate and 56x500mm flange plates. Determine
restrained against translation and rotation, it is built up fhﬂ design flexural strength, if the compression flange
of an ISHB 400 @ 822 N/m with two cover plates of «> supported laterally. 20

420x20mm size one on each flange connected by fillet
welds along the length of flanges. The yield stress of
steel is 340 MPa. Determine the design strength of the
column assuming gross area of section is effective
insisting compression. 20
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ADVANCED STEEL DESIGN
Paper : CE-616

Time : Three Hours ] [ Maximum Marks : 100

Before answering the questions, candidates should ensure thaTt}ze;
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.

Note: * Attempt any five Questions. All questions
carry equal marks.

e Use of Steel Table is allowed.

e Use of IS 800-1984 or 2007, IS 875-1987 and IS
801-1975 is allowed.

e Assume suitable date whenever necessary.

1. (a) Two plates of thickness 16 mm each are joined by
a triple bolted lap joint. Use ordinary bolts of
property class 5.6. Design the joint and calculate
the efficiency. Grade of steel is Fe 490. Sketch the
details. Can the joint be made economical ? Justify
with numerical. 10
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(b) Discuss the assumptions in the design of HSFG
bolted connections as a non slip joint. 10

Design a rectangular steel bunker 12m length 6m
width supported on eight columns (four along each
side of length) to store coal density 8 kN/m’, angle of
internal friction 35°, Height of vertical portion 6m and
height of hopper 2m. Provide 600 x 600 mm hopper.
Detail the elements and connections ? 20

(a) With the help of neat sketch explain the types of
truss bridges. 10

{b) Mention different type of forces to be considered
in the design of bins ? 10

Design the most critical section of a welded plate
girder of constant depth to carry a superimposed load
of 130 kN/m in addition to its self weight over a span
of 30 m with two equal overhangs of 2.5 m on each
side. thus making total length of the girder 26 m.
Design the following : 20
(i) Cross section

(ii) Bearing stiffener

(iii) Intermediate stiffener
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5.

(a) A member transmits a moment of 600 kNm and

an axial force of 1200 kN. Design the section by
plastic method. 10

(b) A Fsection beam is fabricated with plates of
following dimensions. Flange: 380 x 20 mm, Web :
1600 x 15 mm. Classify flanges, web and the
section. Also determine the plastic moment
capacity of the beam about its strong axis, if the

grade of steel is Fe 410. 10

6. Design the following for an elevated rectangular water

tank to store 3 x 10 liters water. 20
(i) Bottom plates

(i) Side plates

(iii) Tee covers

(iv) Upper tier beams

(v) Lower tier beams
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7. Analyze and design of portal bracing of a through type
truss girder bridge subjected to load Q = 70kN, shown

in Figure. 20
2m 2w 2m
Yol
2m / \
6m

8. Decsign a Pratt roof type truss for an industrial building
for the following data : 20

Overall length of the building = 60 m

Overall width of the building = 15 m

Width (c/c of roof columns = 18 m

c¢/c spacing of truss = 7 m

rise of truss = % of span

Self weight of purlins = 408 N/m

Height of columns = 12 m

Roofing and side covering = Asbestos cement sheets
(dead weight 181 n/m?) ;

Both the ends of the truss are hinged. Use Fe 410 grade
of steel.
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