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v Candidates are required lo give their answers in their own words s far as practicable,
v' Attempt All questions.

v The figures in the margin indicate Full Marks,

v Assume suitable data if necessary.

I. a) Determine the slopc at B and deflection at C of the given continuous beam using
. Castigliano's theorem. [10]
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b) Derive an expression for three moment equation for contimous beam. [6]
4. a) With system of equations, describe flexibility matrix method. (4]
b) Compute the bar forces of all members of the given truss, Member BF is 2 mm oo
short and experience 20°C incresse in temperature. Yalues in the parentheses are
sectional areas in cm®. E = 200GPa and o = 25: 10, [12]
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3. Analyze and draw BMD of the given frame using stiffness matrix method. 12
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4. a) Use slope deflection method to analyze the beam showp below if support B lify up by
215/EL [10]
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b) Draw BMD of the given frame using moment distribution method. [10]
3. &) Draw ILD for moment reaction at length 3 m from support A of the given propped
cantilever beam. Take the ordinates at an interval of 2 m. [6]
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b) Determine the plastic moment capacity of the frame shovn below. [10]
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v Candidaes are required to give their answers in their own words as far as practicable
v Auempr All questions
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary
I. &) Determine reaction and slope at A using Castigliano’s theorems for the beam shown
below. (8]
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b) Analyze the continuous beam shown in figure and draw BMD by using force method. [8]
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2. a) Determine the member forces of the given truss if temperature on diagonal members
tises by 25 C and horizontal members are 5 mm too short. Take E = 2.1 x 10° MPa,
A = 60 em” for all members anda = 10.6 x 10°%C. [10]
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b) Analyze the following loaded parabolic arch. Also find the radial shear, normal thrust
and bending at section 2. Support A yields by 50mm and support B vield by 1 lem/kN
of horizontal thrust. Take EI- = 4200 kNm’. [6]
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3. a) Analyze the given structure using the slope-deflection method. The structure consists
of a reinfotced cement concrete (RCC) beam with cross-sectional dimensions of
300 mm X 500 mm and a concrete grade of M25. The modulus of elasticity
E = 5000v(fck) N/mm’®. It is observed that support B has lifted up by 5 mm, and
support C has settled by 8 mm. Determine the end moments and draw the bending
moment diagram. [8]



b) Analyze the frame using moment distribution method.
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Describe stiffiess matrix method. Use stitfness matrix method to draw BMD for the beam
shown below, [4+8]
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. a} Draw ILD for support reaction at B of the following continuous beam by computing
ordinates at 1m interval using Muller Breslau principle. [6]
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b) Find the collapse load required for the frame below if factor of safetv 15
maintained 1.5, [10]
F
B l =
il 2Mp
A
P B
Mp 3y
am
= :
‘__E_N__‘Fﬂ —

LR



- TRIBHUVAN UNIVERSITY Lxam,
- “INSTITUTEOF ENGINEERING - [Tevel - - |
Examination Control Division | Programme

2082 Baishakh Year / Part

. Subject; - Theory of Structwe -1i CEgo)
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v The figures in the margin indicate Full Marks,
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l. a) Write the statement of Maxwell’s theorem of reciprocal deflection and theoretically

prove it. [6]
b) Use Castigliano’s method to determine the reactions at supports of the given beam,
Take EI to be constant. (6]
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2. Analyze the following structure using flexibility matrix/force method. [10]
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3. Analyze the given continucus beam using three moment equation if support B settles
down by 5 em. Take E =2 x 10° N/mm® and I =4 x 10" mm". (8]
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4. Using force method, determine the member forces in the given truss. Take
AE = constant. (8]
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6. Draw BMD for the given continuous begm using slope deflection method [10]
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1. a) State Betti’s law, [2] .

b) The Cantilever beam AB, shown in the figure below, '

2m long, 3 mm diameter wire CB. Using

force developed in the wire due to loadin

the beam EI = 5000 kN-m?
wire = 200 kN/mm?.

of span 4 m is supported by a
Castigliano’s second theorem, determine the
g shown in the figure. Tak flexural rigidity of
and the Young's modulus of elasticity of the

[8]
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2. Analyze the following structure using flexibility matrix/force method. [10] |
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3. A two-hinged parabolig arch of span 60 m and rise of 6 m carries an udl of 30 KN/m over
its left half span and point load of 100 kN acting at 10 m from the right support. The
moent of inertia varies as the secant of slope I=IjsecO. Take Iy = 6 x 10° em®,
A = 1000 em?, E = 10 kN/mm?. If the right support yielded oufwards by Smm, determine:
(1) Horizental thrust (ii) Maximum positive and negative moments. [10]



4. Find the member forces of the given truss using consistent deformation method. Take AE
to be constant for all members. Support A is hinged and B is roller.
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6. Determine the member forces in the pin-jointed truss shown in the figure by stiffness
matrix method. Take area of cross-section for all members = 800mm* and modulus of
elasticity E = 200 kN/mm?®,
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Candidates are required to give their answers in their own words as far-as practicable.
Attempt Al questions. *,
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. a) Discuss how static and kinematic indeterminacies are determined for pin jointed plane

frames using suitable example. [4]
b) Determine the reaction at support B of the given continuous beam using Castigliano’s
theorem. [6]
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c¢) Derive an expression for three moment equation for continuous beam and explain

- how it can be used for fixed support. [a]
2. a) Anmalyze the following structure by flexibility matrix method, Also draw bending
moment diagram. EI is constant for all span. [10]
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b) Find the member forces of the given truss using force methed if temperature on
diagonal members rises by 20°C and vertical members are Smm too short. Take

E =2x10° MPa, A = 50cm® for all members and « = 10.6x10°5°C. [10]
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3. Draw BMD for the given frame using stiffness matrix method. 12}
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Analyze the following structure by slope deflection eguation method and draw SFD
and BMD. EI iz constant for all members. {12]
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Differentiate between flexibility and stiffness matrices with suitable examples in

relation to DSI and DEL i4]
Diraw ILD for vertical reaction at roller support of the given propped cantilever beam.
Take the ordinates at an interval of 2 m. [6]
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Determine the collapse load for the portal frame as shown in the figure below. {1i0]
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a) Determine external and internal degiees of static indsterminacies and degree of
kinematic indeterminacies of the frame and truss shown in figure below, [3+3]

b) Ditermine the deflection at point B of given beam by using Castigliano’s theorem.
Take EI constant, [10]
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2. a) Determine reactions at hinged support A of the frame shown in figure below using
foree method. [12]
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b) Determine reaction and end moment at supports in a fixed beam of span L when right
support sinks down by A unit. 4]
3. a) Analyze the right angled bend shown in figure below using moment distribution 18]

methed and draw bending moment diagram.
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b) Analyze the beam loaded as shown in figure below by slope deflection method. Also

draw bending moment diagram. (8]
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4. a) Analyze the following structure by stiffness matrix method [10]
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b) Derive member stiffness matrix for truss element [6]

5. a) Use Muller’s theory to draw ILD for bending moment at ¢ for given beam. Caleulate
ordinates at 2m interval. (8]
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b) Calculate the maximum plastic moment capacity of the foliowing structure. [#]
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1. a) Determine the degree of <tatic and kinematic indeterminacy of the given structures.
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b) Determine the vertical reaction at support B of the piven continuous beam using
Castigliano’s method. Take Fl to be constant,
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2. a) Using force method, derive expression for support moments of a single span
{span = L) fixed beam when right end of the beam rotates clackwise by an angle 6,
Also determine the expression for support moments of the same beam when left end
of the beam settles down by A Assume constant El

k) Determine horizontal reaction and bending moment at C in the two hinged parabolic
arch shown in figure below.
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3. a) Analysisof the following given frame structure by stiffness matrix.
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b)

by

Draw BMD of the given continuous beam using slope deflection method if support C

settles down by 200/EL [8]
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Differentiate between the force method and displacement method, [4]
Analyvse the given pin-jointed truss by the stiffness matrix method. Take area of cross-
section for all members = 1000 mm® and modulus of elasticity E = 200 kN/mm”. [8]
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Draw the influence line diagram for moment at B in the continucus beam shown in
figure after caleulating ordinates at 2m intervals. Assume flexural rigidity is constant

thought. [8]
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Consider the continuous beam as shown in figure, Determine the collapse load W. [5]
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5 KN

L. a} Describe the degree of static and kinematic in [6]
b) Using Castigliano’s theorem determines the deflection at point B for a propped
cantilever beam. El 15 constant throughout the member. [10]
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2. a) Determine reactions at hinged support using force method. [10]
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b) Calculate the reactions of the two hinged arch. If there is a temperature rise by 10°C
what will be the change in reactions. Assume Iy = [,Secd and o = 107°/°C. [T0]
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3. a) Analyze the one bay one story frame shown in figure below using either Stiffness

£

b)

aj

b)

C)

Matrix Method.

T

What is the moment distribution method? Define carrv-over moment and distribution
factor.

Generate stiffness matrix of the givr:n truss and use Et to find its member forces.

Analyse the given propped cantilever bean by using the three-moment equation.
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Draw influence line diagram for moment at fixed support. Find ordinates at 4m
interval.
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Define plastic hinge, plastic moment capacity and shape factor.

Determine shape factor for the composite shown in figure below,
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Determine degrees of static and kinematic indeterminacies of the frame shown in

figure below. 4]
Ty rrCEn
1
b) State and prove castigliano’s second theorem., [6]
¢) Analyze the given loaded beam using castigliano’s theorem. The redundant should be
considered as support moment at A. EI constant. 161

10 kNm & khim

3545,

2m 2m Am
A
a) Analyse the portal frame ABCD shown in figure below using flexibility matrix
method. Take EI = [2000 kIN/m" [10]
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b) Compute the bar force in the member AB, and EF due to the decrcase in temperature

of 20°C in all vertical members only. Take & = 12x10%°C and E = 2x10°N/mm®
cross-sectional area of all members are 35 cm®, 16]
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3. a) Draw shear force and bending moment diagram of the continuous beam using three

moment equation method, [10]
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b) Use Moment distribution method to analyze the frame loaded as shown below. Also
draw BMD. [10]
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4. Analyze the frame piven below using stiffness matrix method. [12]
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5. 4) Draw influence line diagram for bending moment at point D. find values at interval
2.5 m in span AB and at 5 m interval on span BC. [6]
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b) Find the collapse load of the following frame. [10]
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LS
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- a8} Determine the external and internal degree of statie indeterminzey and also the
kinematic indeterminacy of the structure as given below, [3+2]
Hnge

b) Find the reaction at support B using castigliano’s method. [6]
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¢) Define flexibility and stiffness coefficient, For the given frame which of the method
either force or displacement method is suitable. Given your reasons, [2-+3]

2 a}- Determine forces in all members of the truss shown in figure below if the member AC
is too long by 10 mm, Take AE is constant for all members. [6]

T
:D§.
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b} Determine reactions at hinged support of the frame loaded as shown in fipure below
using force method. [10]
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3. a) A two hinge parabolic arch of span 60 m and central rise of 6 m is subjected to a
concentrated load of 40 kN at the crown. Allowing for rib shortening and vielding of
support B by 6 mm outwards horizontally, determine the horizontal thrust. Also draw
BMD. Take lp = 6x107cm’, Ac = 1000 em?, E = 10 KN/mm’ and consider

I = 1g 520 o, .

b} Draw bending moment diagram of the frame given below using moment distribution

method.
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a) Compute the final end moments for the following loaded frame using stiffness

-.

method.
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b) Write slope-deflection equation and mention all the symbols used.

5. &) Draw the LD for bonding moment at B.
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b} Determine collapse load in the frame shown in figure below.
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¥ The figures in the margin indicate Full Marks.
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i. a) Explain theorems on displacement with suitable illustration. 4]
by Find the reaction at support *C" using Castigliano’s theorem. [&]
WENm
B 1_'1- L L i’ i
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c) In the given beamn support ‘B is settled down by “A° units without rotation,
Determine reactions at the supporis. (5]

A
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2, a) Determine reactions at hinged support using Force method when support [¥ settles

vertically downward by 200/EL Take EI to be constant, [10]
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b} Find the member forces of given loaded truss for given external loadings and due to
tise in temperature of all diagonal members by 20°C. Take AE = 5000KN for all
members and coefficient of thermal expansion as 2.06 x 10%°C. Additionally,

vertical members are Smm too long, [L0]
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3. Draw BMD of the given frame using Stiffness matrix method. [12]
iGUKN 10 KN/m
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D
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4. a} Derive expressions for Slope deflection equations for continuous beams. [4]
b} Draw BMD of the given frame using moment distribution method, [12]
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3. a) Draw ILD for reaction moment at fixed support of the propped cantilever beam of
span 10m. Take ordinate interval as 2m.

[6]
b} Find the plastic moment capacity of the frame shown in figure below, [ 1]
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¥ Assume suitable data if necessary.

1. &) Enunciate Betti's law and Maxwell's Reciprocal theorem and explain their uses. [6]
b) Compute the bar forces in the members BG, HC, and CF of the following loaded truss
structures as shown. AE = constant. : [10]
B c D

L 1;1@:5.i:Jlm=_zii________7{ﬁ
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2. a) Determine end moments in a fixed beam of span L when one of the supports settles
down by A urits. Take EI as the cross sectional stiffness of the beam. (6]

b) Generate stiffness matrix of the structural system. 1o}
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¥
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3. a) Derive slope deflection equations for a beam of span L and cross sectional stiffness
EL Assume other data, if required. [61

b) Determine moment at fixed support and rotation at roller support of a propped
cantilever beam of span 10m and loaded with uniformly distributed load 30kN/m on

its whole span and 2 point load of 50 KN at the centre using castigliano's theorem. [1a]
4, a) Write down the compatibility equation for two hinged parabolic arch due to external
loads, variation in temperature, Rib shortening and yielding of supports. (6]
b) Draw BMD using slope deflection methed. (1M
o 120KM
- S NImM : E

@ 2561 Q 55 % 186 E
,Ilf— 3= fr & %&,Smﬂ%—i.ﬁm%ﬁ———--ﬂm——“——)?




5. a) Draw Influence Line diagram for moment at support B of a propped cantilever beam
as shown. Plot ordinates at 0.50 times span length, -

[6]
A ﬁ _ ] . c
_/‘% EI %—- El
9 1 L 3=
i X A a2
b) Evaluate the collapse load for the given portal frame. Assume P=2ql, [10]
P -
B .LC D
' =
e 2MP
; l
q MP MP

O T
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__ Subject: - Theory of Structure II (CE 601)

v Candidates are required to give their answers in their own words as far as practicable,
v Attempt All questions,

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) Define degree of static and kinematic indeterminacies ’hh:_il give suitable examples
related to pin jointed, rigid jointed and hybrid structures to explain the concept, [6]
b) Determine reactions at hinged support in the frame shown in figure below using force

method. [10]
30 EN/m

mﬂ @

2m 1.51

50 kN
P 21

6 m

TTET
2. a} Determine end moments in a fixed beam of span L. when left fixed support rotates
clockwise by 0 radian. Take El as constant. [6]

b} Compute the final end moments for the following loaded frame using stiffness matrix
method. [10]

N gKNm

= o Y 0 6 0 o L

| 2El

281 6m

15KN-—>

2.5E] )

A
srvTr
= 10 -

3. a) Explain with a neat sketch the concept of distribution and carry over factors in
mement distribution method and give example. [6]



Ln

b)

b)

e}

b)

Determine the support reaction at suppert "C' using Castigliano's theorem. El=constant

throughout.
-
N &
I 2m ;r s 2m AL’ 1m ﬂ],._

6 EN/m

A

Find the bending moment at a given section x-x of the following loaded two hinged
parabolic arch due to given loading. Take El-=10000KNm?,

! i :i!..

;{:_w_i ; p—2m—d

ﬁm I B |

Determine end moments and draw bending moment diagram by using slope deflection
method. '

;];}GKN 360 KN
B c
A zmm“h TR D

Draw ILD for the support moment at A by computing the ordinates at 3 meter
intervals.

. .
Determine collapse load in the portal frame shown in figure below,
Ir'
LSW . . e
1.5 Mp
Mp im
2Mp
2m

o
H_m-:ESMJ

*&H

[10]

[6]

[10]

[6]

[10]
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v Candidates are n:qu:md to give their answers in their own words as far as practicable,
v’ Attempt All guestions.

¥ The figures in the margin indicate Full Marks.

v Assume suitable dota if necessary.

1. 2) What is structural idealization? Explain the steps inveolve during identification and

formulation of problems in theory of structure. [3+3]
b} Determine the borizontal and vertical reaction at hinged support and also draw BMD
using Force method. (107
L J0RN/m

1

4m

e
100kN

El

m m *
2, a) "Displacement method is unique in comparison to force method™. Justify the
statement giving suitable example. (4]
b} Determine reaction at support B of the beam shown in figure below by castipliano’s
method. [6]
150kMN
4 B J,
ﬁa’] 4m 2 m ©

¢} A porial frame of span 6m and height 5m is hinged supported at both ends. The beam
of the frame carries a uniformly distributed gravity load of intensity 50 kN/m. Use
force method to solve the frame considering the flexural stiffness El to be constant.
Determine the reactions at both supports. [6]

3. a) Determine the forces in all members of the truss shown below, using force method.
Take EA = 10°kN. (8]

DIF

4m __"75(__




b} Determine the collapse load We for the rectangular portal frame shown in fipure

below,
2W
™ 4m Im
Im
Gm
W5
3m e

N

. a) Draw ILD for 8.F. at point C of the propped cantilever beam shown in fipure below.

* B

& 6m :ér;'

4

b} Analysis the continuous beam loaded as shown in figure below using slope defiection
method considering settlement of support C by 4mm downward Take

Bl =1x10" t mm®.

2t 3t/m 5t
i 4 i}m—-{{rm o ! " gu
1.5m #oh,_ 2m [ il .
Im o - 4m A e = 3 %

. a) Generate stiffness matrix for the frame shown and determine the end reactions at the
support,

1O0KN

(6]

[10]

[8]
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¥ Candidates are requiréd to give their answers in their own words as far as practicable,
¥ dpiempt All questions.

v The figures in the margin indicare Full Marks.

¥ Assume suitable data if necessary.

1. &) Define degree of static and kinematic indeterminacies. Give ex amples for each. [6]
b) Analyze the structure given below using Force method. Draw Shear force and
Bending Moment diagrams. [113]
l 120k
1 i b &

v L !
. T 7oy

2. 4) Derive the three moment equation and usc it to solve single span fixed beam with

uniform distributed load throughout the span. 1]

b) Generate stiffness matrix for the frame shown in below figure and determine the end
moments and horzontal reactions at supports due to the load given. [109

% @
120kN _ B fﬁﬂ___a@

10 m
21 Em
I

10 m
151

oL

3. a) Determine forces in all members of the truss shown in figure below using force
method, AE for all members is constant. [10}

C _ S0kN

gy D

Im

4m




b} Analyze the continuous beam shown in figure below by slope deflection method.
Given | = 4*107 mm®, and E = 200 kN/mm*® Draw Bending Moment diagram. [8]

10 kN/m 0 KN
Ad . I fn

3 El B 2ET [\ El E

4y 4 i Gam

L 2 B
7 A A

4. a) Explain with example how bending moment diagram is drawn for a statically
indeterminate portal frame which undergoes settlement of one support. [4]

bj Analyze the truss shown in figure below by the stiffness matrix method and find the
vertical and horizontal displacement at node A, [&]

E— 10 —3 05 < 05 S

5. a) Draw the influence line for bending moment at Section 5 of & two span continuous

beam as shown in figure below. Given ordinate at 2m interval. [10]
1 2 3 4 P L
|'||| ¥ 1 ] ] i ] D‘
S
L @2 m= Bm L #dm = Bm .
Il = i
b} Determine collapse load for the following beam. [4]
' £ W kN/m
g/‘vmww
L
T {m) &

¢} Caleulate the reaction at the prop of a propped cantilever with uniform distributed
load throughout the span using Castighano’s theorem. [4]

FE
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Attempt AH questions,

The figures in the margin indicate Full Marks.

Assume suitable data M necessary,

AR

—

g} Describe the degree of static indeterminacy and the degree of kinematic
indeterminacy of a structural system with suitable expressions and cxamples. [5]

b} Determine the moment a1 the fixed support of the following loaded beam using
Castigliano's theorem. Take EI constant. [6]

le—— s5m —2—2m —f

¢) Ennciate Mueller-Breslau principle of influence line and prove it with an example of a
continuous beam. [51

2. a) Explain the principle of moment distribution method with a simple example. [6]

b} A portal frame of span 4 m and height 4 m is fixed at both supports. The beam of the
frame carries a uniform distributed gravity load of intensity 30 KN/m. Use Force
method to solve the frame considering the cross-sectional stiffness (ET) to be constant.
Draw bending moment, shear foree and normal thrust diagrams for the frame. [10]

3, &) Analyse the continuous beam loaded as shown in figure below and draw the bending
moment diagrams using slope-deflection method. Support B sinks by [9 mm. [12]

SOKN
|

(0 KN
‘ -y R
AEF!L%%&LE I.-%B T _ng 1SEl EI'}
1_&.__._ 4m ‘r-+=- 4 m —-—-)-%‘lm——ﬁ(—ﬂm—kl

Take El = 10,000 KN-m’
b) Define plastic hinge. Also compare plastic and elastic hinges of a structural system. [4]




4. a) Define the term left and right focal point ratios. Also write their expressions. [4]
b) Analyse the truss shown in figure below using "Force Method". Take the cross-

sectional stiffiress EA of the members to be constant. [12]
Im
| b
- A
60 KN

H_F_‘q-l'ﬂ —de— dm —3d

5. &) Cenerate stiffness matrix the frame loaded as shown in figure below. Also determine
the end moments considering stiffness equations of each member. (107

SOEN 10 KN-m

60 K?\;I'—%B li({ C-:\ _ T
l L 1

[«— 3m —e— 3m —=>|

b) Determine the collapse load, Wy, for the rectangular portal frame loaded as shown in

figure below. 5P [6]
i o
2P T —'3?'\ M, \
4m Mp I
L 2 Mp 6m
— e i
A= Iim ¥ Im
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v Attempt Al questions,
v The figures in the margin indicate Full Marks,
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. a) Draw influence line diagram for moment at section x-x of the continuous beam shown
in figure below. Find the ordinates at 2 m intervals. 5]
x
= :
- | W L o8
m Bm
[ |
b} Determine slope at A and deflections at D of the beam shown in figure below using
castigliano's theorem, [10]
30 KN KN
ir‘l—‘é' . ¢
m 6m I 2 m e B
2, a) Define and explain the following terms: [5]
i} Primary structure
ii) Redundant force
iii) Flexibility coefficient
iv) Stiffness coefficient
v} Kinematic indeterminacy
b) Determine the forces in all members of the truss shown in figure below using force

method. [12]

AT iz constant for all members




3. a} Find the collapse load for portal frame shown in figure below:. [10]

w
Wi i \l' L
o I
kip niz
L
(™
7
b) Derive the expression of three moment theorem for continuous beam and explain its
physical meaning, [6]
4. a) Using flexibility matrix method, determine the resctions at support I of the frame
loaded as shown in figure below. Also draw SFD and BMD. Take EI = constant. [7]
SOKN B LI
s g ': .
i ~ 7
+— 2m —#
im

o= oy L

A
= s
) 5m ——3

b} Analyse the continuous beam shown in figure below using slope deflection method. [10]

4m
MKN;DI l-'»—i@u KN |3i}KN
MY Y NG

2 El 2l El e 2

| 15m i, dm ~
= ¥ o
5. a) Derive the slope deflection equations. ’ [5]
b} Using stiffness matnx method, draw hending moment diagram for the frame shown in
figure below. Take constant EL [1a]
GOEN
g 1
Aa B £
Y m
) ;
W ST 1 i
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v Candidates are required to give their answers in their own words as far as practicable.
¥ Apempr All guestions
v The figures in the margin indicate Full Marks,
v Assume suitable dela I necessary.
1, a) Draw influence diagram for vertical reaction at fixed support of a propped cantilever
beam. Plot ordinates a1 0.25 times span length. 4]
b) Using Castigliano's theorem, find the deflection at point B of the beamn shown in figure
below. Take constant EI through the length, [12]
=
A% ; C
B R
L L2 I. Ll’r'-n:-'- |
Tt =
2. a) State and proof Maxwell's Reciprocal theorem. |4}
b) Determine the bar forces and reactions that develop in the statically inderminate truss
shown in figure below. [12]
D a2l
s —
400 KN
Lross sectional Area:

Member BD = 20 cm’
Sm Orther members = 15 cm
“Young's modulus = 240x10" KNim®

1

i B
 — 65—
3. a) Define plastic moment and shape facior. . [3]
b) Determine the reactions at support E and A and draw bending moment diagram of the
frame shown in figure below by using flexibility matrix method (force method) [13]
75 KENfm
£




4. a) A propped cantilever beam of uniform Mp is loaded as shown in the figure below.

Find the collapse load. : [4]
B eeded W
4 J, C
Az ; =
Z B W
L2 : L2 i
- ol

T

b) Analyse the frame shown in figure below by using stiffness matrix method and draw

bending moment diagram, o [12]
B 20 Kh/m 15 KN
s e S ik
Hm
2El sm
El
10m FeTy
El
A gt
3. a) Define plastic hinge and explain how its length is determined. [4]
b) Analysis the beam loaded shown in the figure below by slope deflection method. Also
draw bending moment diagram (BMD) i [12]
SOKN JOEN
L
Thc MEERE . TR
= g I
] 3El +r 2 El - 7 G =

e He ——ly =
1 S S 1.5m o e s

L 2
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v Candidates are rﬂqmmd to give their answers in their own words as far as practicable.

v Attempr All questions.
¥ The figures in the margin indicate Full Marﬁx

v Assume suitable data if necessary.

1. a) Draw influence line diagram for shcar at the section x-x for the %wmspan contimious
* beam shown in the figure below. Draw the ordinate at 2 m mterva]. : [6] _.

iR h [
% r_‘ 4m 5 i i
11 L}
'b) A prismatic continuous beam ABCD is fixed at A and simply supported at B, C and
. D. It is subjected to factored |ﬂads as shown. Find the cu][apse mechamsms and draw

BMD. : B0
80 KN > B
- A
- 4m 4 m "'5111 A3m 2w 1
"B a} Using Castigliano's the-::rem, deterrmm: the moment at the fixed supportﬁof the

pruppﬁd cantilever beam loaded as shuwn in figm'c be!nw - _ [6]

E =232 kN/mm®
[=1125%10% mm®*

b= -
i

b} Analyse the frame shown in figure below by using force meﬂmd md draw bending

moment diagram. - © €0 KN/m - [
ROKN _|
577 21 .
Tm
Ppri



3. a) Anslyse the frame shown in figure using stiffness matrix method. Consider only

flexural deformations: [10]

10-EN -

v Yy v
%

=

B

™1 1EI

15 KNfma
1

h} L:stﬂ}cdlﬂ’ermcabcmmfﬂmeanddlspimantmcthods Drawanmtsketuhnfa !
- system and explain. - [6]

' 4. a) Determine the support moments and draw bending mumcnt&lagram of the conunl.luus
bmshmmﬁgmbelcwbymngthmemummthuaﬂm [71

{ - 10pKN L 0 KN
| © 40 KN/m .

: ¢) Determine the forces in all members of the truss by using force method. AE is
i constant for all members. . (71

I~ b) Write down the boundary conditions for a single span beam fixed at both ends. 2]
5. Analyse the frame shown in figure below by using moment distribution method. [15]

\L 60 EN/m 7
T T ey D

2m _4m2m Sm .%-

2 (21) 1
‘lﬁﬂRNE m smlp )

- £ m 10m
(2D) 77
E

A7

LR S

P.56




5. A continuous beam is shown in figure support 'B' sinks by 10mm down and 'C’ rises by 20
- mm up during loads. Analyse the given beam using slope deflection method and also draw
. bending morment diagram and show deflected shape. [15]

E=200%10°RN /m® and | = 80*10™ m"*

oK 1pEN E SEM'm

arat . ] -
R Tn. 3“‘ . ! \:ﬁ' .. l -'.l.‘_” F ¥ ¥ ¥ !1:[’
% 15E1 2 m - P, £
i 4m | = l = e 4m
; f f e I i I
*k¥
!
.-\"\
\\

P60

T e e oy
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Artempt All questions.

T

As.sume suitable data if necessary.

The figures in the margin indicate Full Marks.

Candidatf:s are required to give their answers in their own words as far as practicable.

1. a) Draw influence Ime diagram for moment at support 2 of the mntmucus beam shown in

figure below by using focal point method. Find nrdmat-:s at 4 m interval, in span 1-2 and

ai 2m interval on span 2-3

4

3

7

10m -

‘£7 :

|

S 20m
1

s
o
]F :

b) Find the collapse load for portal frame shown in figure below.

[

IW

- 2ZMp 3 :
- Mp 2L
Mp
S i L ' '

|

ol

[10]

2. a) Determine the moment at fixed suppart of thé propped cantilover beam using

Castigliano's method.

-100 KN

1

S0 KN

- '

(6]



b) Generate flexibility matrix to determine the reactions at suppﬁrt D for the frame loaded -
shown in the figure below. Also determine the reactions at suppnrt D and draw bending

moment diagram, Show all the steps. [10]
. [\-—«-— 4m '—_—3_;{-*21“ ——'3+ ) -
' ’:?“BT‘ e [
o0 S SRR T
5 : |. A
30 KN x-'-';f - : 4m
LR _-lE_ omi JL

1 B,

. a) Analyse the frame shuwn in figure be!aw by using stiffness matrix method and draw

bendmg moment dzagram [10}

25 KN 30 KN/m
S Y i ol S o ul

& m

' Im 21
100 KN : 5m

21 :

Tm

e

b) List the properties of stiffness and ﬂex:bﬂat}f matrices for a given system. Draw a neat

sketch of a system and explain, - (6]
- 4. a) Using the consistent deformation method analyse the frame shown in figure and draw
bending moment, shear force and normal ﬁuus:dlagmm .. [15]
s
= e =
= IEf 3m

10 KMim
f
B

r
5 ATEFT T
i Llm
- !
7 ""_-: F 2m ] Tes N -
<-b) Draw & propped caatilever and write down its boundary conditions. 2]

P.59

i e e L Y S
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Candidates are required to give their
Aftempt All guestions.
The figures in the margin indicate Full Mn.rks
Assume suitable data if necessary.

answers in their own words as far as practicable.

a) Obtain the degree of static and kinematic indt_‘:_temﬁﬁaniﬁa for the given structures.

b) Determine reaction at B of the propped cantilever beam shown in figure below using
Castigliano’s theorem. Also draw bending moment diagram.

g
+_4m

_\;GKN .- ﬁﬁ

|_ﬁm -}

2 a) Explain why flexibility method is called a Force Method. using Force method
determine the reactions in the continuous beam shown in figure below, if support B

settles 18 mm and support C settles 12 mm. Given EI is constant. E = 232 KN/mm?,

and1=112.5x10°mm*

.

[e—4Em

B

b) Explain the physica! meaning of compatibility condition and derive the equation for it.
A portal frame with hinged supports is subjected to a temperature variation as showm
in figure below. Determine flexibility coefficients and calculate redundant force with

the help of compatibility equation. Take o = 11x 10%°C, E = 5000 1‘lrf;,: 2 fa =20

1

0.6 m

MPa and constant flexural rigidity. =
_ B t) = 20°C
tx = 10°C
j:,/
Gm /
72
D 0.Im |
A Fos b
- A o Section
= im
frs —

[3+2] '

[10]

[3+7]

[15]



3. a) Generate stiffness matrix for the frame given below. Use the stiffness matrix generated
to draw bending moment dizgram. Take EI as constant for all members. [15]

2 KN/m

10 KN

b) Analyse the frame shown in figure bclﬁw by using mcrmeut.dlsmbunou method. Draw

bending moment diagram. : : : [10]
. SOKN/m fm o 8
. T ¥ 3 + 4+ 4+ v
S_m,ZI ) I m !
4ml
i

4. a) Explain influence line diagram as system specific diagram. Derive the expression of
recurrent formula for focal point ratio con.szdﬁrmg two consecutive spans for loading

on right spans. [5]
b) For the given portal frame with same plastic moment capacity Mp for all members

calculate the value of P at collapse. [10]

P P

P A

"B € p E
MP
M M L

P62
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V' Attempt any Four questions.

V' The figures in the margin indicate Full Marks.

v Assume suitahle data if necessary.

1. a) Determine degrees of static and kinetic in derminacies for the frame shown below, [6]
T P
”L' 7‘13\:- ,WFixed

b) Find the reaction at the propped end of a propped cantilever beam of span L and
loaded with uniformly distributed load w per unit length over the whole span by using

castigliano’s theorem. (6]
c) Compute the reactions and draw shear force and bending moment diagram for the
frame shown in figure below. Use cult:gisﬁtﬁnt deformation method. [8]
B
A
pa 21
I 4m
4C

-} 3m ¢+ 3m 3
1y ; ;

2. a) Explain compatibility conditions. Also describe Maxwell’s reciprocal theorem. [2+2]

b) Intwo hinged parabolic arch shown below, find the values of bending moment normal
thrust and radial shear at section D due to the given loading and due to yielding of
support B by 10 mm. Take Ele = 100 x 10° KNm®. I = I, sec8. Also draw bending
moment diagram. [16]

Jo30m ' C  10KN/m




.

. a)

b)

b)

. 4a)

b)

Define the terms flexibility and stiffness. [2+2]

Analyse the continuous beam shown in figure below by slope deflection method.
Support B sinks by 7.5 mm. Support A rotates by 5° anticlockwise E =5x 10° MPa
I=3x10" mm*. [16]
SKN/m 15KN C SKNm o
Af iy ¥ EiiB ¥
. j 1.51 = 7 TR ~ PR |

i -Sm 1 2m g 2m 1 _4m ]
T I 1 T

Define carry over factor and distribution factor. | [4]

Analyse the frame shown in figure below using moment distribution method. Also
draw shear force, axial force and bending moment diagram. [16]

S*Efl BifN JOKN/m KFixed
.. %

15K i

3m

| Imy 3m ¢ lm 4m e
] i .

Define Muller-Breslau principle. Draw influence line diagram for reaction at C. Find

ordinates at 2 m interval. [2+8]
% B b5
. - £
’.;ﬂh ﬁl.'ﬂ ! Eﬂ] _}.

I
Define the following terms: [6]
(1) Shape factor (ii) Load factor (iii) Plastic hinge

Determine the collapse load for a propped cantilever beam shown below. Plastic
moment capacity is Mp. W

idas

6m ]

(4]

4m 1
¥

;4'
*

L1
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R, 4R

a) Deseribe different types of indeterminacies of the structural system and their physical

i
9

meanings. . (3]
b) Use castigliano’s theorem to determine forces induced in each members of the square
truss loaded as shown below. [10]
li 20 KN :
o & €—90 KN
D
4m : AE constant
4L A B
e
- 4m ‘

2. a) Draw shear force and bending moment diagrams for the frame given below. Use force
method. [15]

b} Determine the horizontal reaction in the two hinged parabolic arch shown figure
below. Also determine the bending moment at C. (I = I, Sec8) [10]




3. a) Describe with example the principle of moment distribution. For the frame shown in
figure below penerate stiffness matrix that operates on displacements u,, v, B;and 8;.
Both members are slender and have the same E, I, A and L. Express matrix
coefficients interms of L, a = AEL and b = B’ |5+10]

. ]«':1 F:_rl

[ Uy, Fu

i TH M.y";
R o

b) A jibcrane is carrying vertical load of I0KN at A as shown in figure below.
Determine by matrix displacement method, the displacement of joint A and hence
calculate the forces in members AB and AC. Take cross-sectional area of members
AB and AC as 10000mm” and 20000mm® respectively and E = 200KN/mm’, (101

E 4m i |

4. a) Draw influence line diagram for the shear at section 2-2 of the propped cantilever
beam shown in figure below. Find the ordinates at 2 m interval, [5]

: : B
| p<
.
1

b) Find the plastic moment capacity of the frame shown figure below during collapse. [10]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Define degree of static and degree of kinematic indeterminacies with suitable

examples. (4]
b) Determine the external and internal degrees of static indeterminacy of the structure
shown in figure below. Also determine the kinematic indeterminacy. [3+3]
e e
[ ——

el 7{:}7—

c) Determine the moment at the fixed end of a propped cantilever beam shown in figure

below using Castigliane's theorem. [5]
15 KN/m
ﬂ'ﬂ TIITIIT LY
: L=5m
1 e —— !
. a) Define force method and primary structure. [4]
'b) Generate flexibility matrix for the coordinates shown in figure below. [6]
1
2
m i Y
P §5) 55
1 10 m 1 10m .
i El is constant :
¢) Determine horizontal and vertical reactions at support D of the frame shown in figure
below using force method. [10]
30 KN/m
110 KN

2




Analyse the continuous beam shown in figure below by using three moment theorem.

20 KN
’lmﬂ KK B 60 KN/m

IECC TR 35
- m =oa ®

Draw shear force and bending moment diagram.

d) Determine the force in member BF of the redundant truss shown in figure below.
?

Cross section areas of each member in cm” are given in fipure within brackets.

OR

Draw bending moment (BM) diagram for the two hinged parabolic arch shown

1 =1 Sech. Calculate the BM value at an interval of 10 m.
80K

J & m

s 2 Ml

20 m 4 m

. a) Generate stiffness matrix for the frame shown in figure below.

31
I 1 4m
__11- Sm 4

b) Analyse the continuous beam and draw bending moment diagram which is loaded as
shown in figure below. Use stiffness matrix method.

A?; J-._L 3 ey

4m } 4 m _{__

8
3

1 3m I 2m
Lo 1 T

Tos 0

51

[31

[10]



&y Use moment distribution method to analyse the frame loaded as shown in figure
below. Also draw bending moment diagram. [107
100 KN

B FB%‘%LC J' 7211_)
zﬂ‘%T tm

4m

)7"# ‘?“.T-L'7E
A ] § m '2,5 m;lﬁg;

4. Define focal point ratio and derive expression to determine left focal point ratio. 7
OR

Drraw influence line diagram for. reacfion at support B of the propped cantilever-béam
shown in figure below. Determine ordinates at 3 m interval.

Aﬁ J;,,-E

12m

1;" -Determine the collapse load for the two span beam shown in figure below if the plastic

moment capacity is MP. (8]
20 KN
L 10 KMN/m

}
.

k%

Jor
TS I
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v~ The figures in the margin indicare Full Marks.

v Assume suitable data if necessary.

1. a)

Explain static and kinematic indeterminacies of structures. Determine the degrees of

~ static and kinematic indeterminacy of the structure shown in figure below. (Take all -

)

members are inextensible). [2+2+2]

T

Using Castigliano’s second theorem. Determine tl:n: slope at A of the beam shown in _
figure below. EI is constant. [4]
SOKN 10KN

A ! B tc

\—2.3m p20m 4 2m

Define flexibility and stiffness. What are the properties of flexibility matrix? [2+3]

Use force method(flexibility matrix) to find the reactions at supports B and C of the
beam shown in figure below and also draw shear force and bending moment

i 0
R 200KN 100KN (10)
a4 | B ~L C
i e A
A two hinged symmetrical parabolic arch of secant variation cross section having

span 50m and rise 8m is loaded with a uniformly distributed load of 12KN/m
extending from the left hand support to the centre of the arch as shown in figure
below. Determine the horizontal reaction at the support. [5]

Generate flexibility matrix for the coordinates shown in figure below and use this to
determine the reactions at support D. Take EI is constant for all members. [10]



b) Analyse the frame loaded as shown in figure below using moment distribution method

_|' ﬁl‘ﬁ"

%_—-—#2
h

+—tm

#3. a) Generate stiffness matrix for the frame shown in figure below with respect to
coordinates 1, 2 and 3 and use it to analyse the frame if the forces SKINm and 4KN are
acting at coordinates 1 and 3 respectively in addition to the external loads as shown in
figure below. Take El is constant for all members.

i )

3m }m
6m| =5
m ;
5 .

7 m 4

OR

Analyse the continuous beam shown in figure below by slope deflection method. Also

draw shear force asnd bending moment diagram.

10KN/m

”‘% SrIii i D

i Sm im :

2.5F1 S5 3 El
: 6m

El
: Zm L

L]

and draw bending moment diagram. Take El is constant.

20KN
{ B 6KN/m .
A_ L
” Zm
| SKN—>
2m
oD
I 2_111 j dm I Om i-
] Ll L l-

) Use displacement method (Stiffness matrix) to find forces in members of the truss
shown in figure below. Take axial stiffness for each member to be 400KNcm™.

N

£ p
1o¢-0d

[10]

[10]

[10]

[5]



4. a) Define Mueller Breslau principle.

b) Draw influence line diagram for the reaction at B of the propped cantilever beam shown

in figure below. Find the ordinates at 2m interval.

5. a) Define load factor, shape factor and plastic hinge.
b) For the given continnous beam with the same plastic moment of resistance Mp for all

Al

B

1
&

10m

A

T

the members. Calculate the value of P at collapse.

P

b

Calculate the collapse moment after establishing possible failure mechanisms for the

portal frame shown in figure below. Use load factor 1.75.

: 120KN
40KN—> e T
Mp Mp 4m
.4 Nal
P‘ 31“ k Im A

¥EE

i ol

=

[2]

[51

[3]

[3]

[8]

B -

§

=
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¥ Candidates are required to give their answers in their own words as far as prax:t:lcahie
v Attempt All questions.

v The figures in the margin indicare Full M

v Assume suitable data if necessary.

1. a) What is struetural idealization? Explain necessary and sufficient condition for stability
of a truss.

b) Use Castigliano's theorem to find moment at point C of the pmppcd cantilever bea.m
leaded as shown-in the figure below. Take EI to be constant.,

2. a) Derive expressions for support moments of a single span fixed beam when one end of
the beam rotates by an angle 8. Also determine the expressions for support moments
of the same beam when one end of the beam settles down by A. Assume El as the
cross sectional stiffness and L the span.

b} Find out member forces in the truss shown in figure below using force method. The
axial rigidity of all vertical and horizontal members in EA and that for all inclined

member is 2EA.
SOKN
A F
c Y
4m
SOEN .
B F 9
4m
A Dy
bl

(5]

[0} .

{71

[1z]




3. a) Derive three moment theorem for a continuous beam and explain its physical

meaning. [7]
b) Determine element stiffness matrices, deformations at joints and member forces. Also
draw bending moment diagram, using stiffness matrix method. (18]
600 KN Z
l = —r1
T 4 A B :

E=2x10°MPA
A =200 cm’

1=25x10°mm® |5

/L_ A

4. Define and explain what is peutral point in an unloaded span of a continuous beam.
Derive recurrent formula for its determination. 51

5. a) Emumciate the two basic theorems on methods of limit in plastic analysis. [4]

b) A prismatic contimuous beam ABCD is fixed at A and simply supported at B, C and
D. It is subjected to factored loads as shown in figure below. Find collapse

mechanism and draw BM diagram. (6]
100 K S0 KN
: & KMN/m ko
AL B
ﬁ E
|- k. ¥ 4
A7 d4m 7l dm 7] Sm '/r_ 3m ) oy 71 Em"f"
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v Candidates are required to give their answers in their own words as far as practicable.

v dttempt any Five questions.
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

. a) Explain with a simple example the steps to fﬂl][}W in solving a frame using
displacement method. (8]
" b) Use force method (flexibility matrix) to scrl'l.re the truss as shown in figure below. 8]

100KN
SO0KN

4111_

-k
A

’{:—film

2. Analyse the beam shown in figure below by slope deflection method. Draw BM diagram
considering given external loading and rotation of Supp-m't D by (1/10) clockwise, support

C settles down by 4mm.

KN 40KN
fSKN L . 10KN/m
N

A El LB5B  35EI C 3B
|l~—3rn —+2m+2m+«-—21ﬁ+—3m-—-+'—3m ——5|

3. a) What i1s Muceller Breslau principle and how it is used to determine the shape of an
influence line diagram of a strucruraf quantity in a statically indeterminate beam?

Shown in a simple example.

[16]

[8]
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S PR BTA BE Ry L,

b} For the given purwai srame with salne Plasie wwinen: o1 Tesistance Nap ior ail the

members, calculate the value of p at collapse. A 8]

2Pi

4. a) For the beam as shown, determine the slope at support B, Use Castiglano’s second
theorem. Take EI = constant. [5]

b) Determine the Static indeterminacy (etermal/internal) and kinematiz indeterminacy for
the structure as shown. 3]

Internal hinge

c) Using Castigliano’s second theorem, determine the vertical deflection at the 50 KN

load in the beam shown in figure below. (8]
100K SOKN
1 l E = 211000 N/mm’
1 ¥ 1=46875 x 10° mm*
f¢ 3im rhe 3m ____\;,I

5. &) Enunciate and explain with its uses the two basic theorems on methods of lmit
analysis in plastic analysis for bending, (8]

RO



6.

b) Use force methed {flexibility matrix) to solve the frame as shown in figure below.

48 kN m
Y = = |
El El im
ﬁm iy L.
"'?"I mﬂf' Im y

a) Determine Stiffness matrix for the frame shown in figure below.

20K MN/m
ki T El constant ' T
e e 4m ———m g
GOk 60KN
Im |_’
T ‘Em
B

b) Draw ILD at Im interval for support reaction at fixed e;nd of propped cantilever beam

of span 3m. Take EI is constant.

* %k &

[8]

[8]

[8]
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Candidates ate required to give their answers in their own words as far as practicable.
Attempt any Four questions. -

The figures in the margin indicate Full Marks.

Assume suitable data if necessary,

jary

. @) Determine the external/internal static indeterminacy and kinematic indeterminacy of
the structures shown in the figure below. Are they geometrically stable? [10]

TXFX

b) Find support reactions of the given loaded beam using Castigliano’s theorem. [10]

K L % A
. Mo 3
2. Compute the bar forces in all members due to: (i) Given load and (ii) temperature rise by

30°C in the upper chord. Take E = 2 % 10° N/mm?, o = 10.8 x10°%/°C. Take area of all
members to be 30cm?. ; [12+8]

9EN 18KN

4m 4m - 4m
. ke < He—i
3. a) Draw influence line diagram for bending moment at fixed support of the beam and

obtain ordinates at each 1.25m interval. ; [10]
1.25m
4 s
. I
l..t 10m % .'r-— el

i g ——r

N N



% b) Using slope and deflection method, find support moments and draw bending moment

. diagram for the given beam.
m BOEN

= i _ EI 2E1

VR, B S

Support A sinks by lem
Support C sinks by 1.5¢m

Take, E =2 x 10° MPa, I = 10,000 ¢cm®,

4. Draw axial force, shear force and bending moment diagram for the given loaded frame.

Use moment distribution method.
- J:[JD{}N | 2000N

i Im ’ 1 I Im__y T

I I 4m

— 4
T Em AR

PO

5. a) Define shape factor and write properties of plastic hinge. Find shape factor of the

given T - beam section.

- 2000mm
Je

-

950mm

‘L 175mm
M

N - L 1]

b) Using stiffness matrix method, find support reactions and draw bending moment

diagram for the given loaded continuous beam.

RN - 6KN/m

[10] R

[20]

(10]

(10) ?



Subject: - Theory clf Structure I

v Arrempi!' any, Four questions,

v’ The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary.

C @ Candidatas are rﬂqurfed 1o give thelr answers i theif own words as far’s pracm:aﬁ-le

1. _g}' Determine the external/internal static mdatarmma.{:y and kinematic indeterminacy of

k! I3 e
i -
06 TRIBHUVAN UNIVERSITY . { Exam. lar/Back |
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division Programme | BCE | Pass Marks | 32
2067 Ashadh Yenr.l“]“a.rt /1 |Time [3hrs.

!

* the structures shown in figure below. Are they stable or unstable? [5]
' if) ;
Ve s ¥al
For the frame shown calculate collapse value of ‘P* assuming Mp as the plastic
moment of resistance for all the member. : [15]
‘y’
_-—--Pl-
Pi2
ya
L L2 42
s > /]f'
2. a) Explain Cartighano's theorem for detemnuatmn of displacement in a structural
systemn and prove it. [5]
b) Use consistent deformation methnd to solve the ﬁ'ame and draw bending moment,
shear force and normal thrust diagrams. [15]

1KN/m

6m

_3m

T




Ve
o

.1§iff._ga. " ;
JMW .ﬁ-u._a R ; By ol . =0 o e, (E AEeEEed "r:f';:"“"j' b
) What is the consisient deformation method? Derive the formuia. (5]
b). Use slope deflection methed to draw bending moment and shear force diagrams of the
30KNm r-zmmm-' _ 100KN.
;;. g 2 % 31 ;@ _ T ‘@
2m 6 __10m bm__y 6m
o e et g e
¥ 4. _a«)/ Explain about cases of syﬁmﬂry and anti s:,rlmuetry ' L [5]
b)~Analyze the frame shown in figure using stiffness method (displacement ‘method),
Consider only flenural deformations and take EI as constant throughout. [15]
10KN B )
2 b
"
im
! El = constant
- AR
F s -
b =y
= _ ~3m g
% atl/Epram Muller Breslau principle for itifluence line diagram and show in an example
how it is applied. & - [3]
yhnahrze the frames shown in figure by moment dlst‘lbutlﬂl] methud Also draw AFD,
SFD, and BMD for the structure. - . [15]
2m
6m
&6m
LT )

sfl® E__ e

)

PR |

)
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Four questions.

v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. Determine forces in bars BC and BF of the truss shown below, if all inclined members
are found to be Zmm too long and all vertical members are suhjented to a decrease in
temperature of 15°C. Area of eross-section of all mcm,bers is 40cm®.

Take e = 2x10° N/fmm?, o = 10.8x10°%°C

2. A three-spanned continuous beam is fixed at both extreme ends. The left span is of
sectional stiffness EI and is loaded with a uniform distributed load of intensity 2 kN m ™.
The mid span is of stiffness 2 EI and has a vertical concentrated force of magnitude 5 kN
applied at a point 2m from the right end. The right span is of sectional stiffness El and is
centrally loaded with a vertical concentrated force of magnitude 8 kN. The left span is of
length 6m and the other two are of Sm. The left middle support settles 2mm down and
‘right middle support is lified 3mm up. Analyse using slope deflection method and draw
bending moment diagram for the beam if ail the forces being applied are directed

vertically downward. Take El = 810" N-mm?.

3. A single spanned one storeyed rectangular frame of span 6m is fixed at the bases and has
" beam of sectional stiffness 4 EI and columns of 2 EI with storey heights 4m. Two

- horizontal concentrated forces of magnitude 25 kN and 50 kN, directed towards right, are
acting at the beam column joint and at the middle of the left column respectively on the
left side. Use moment distribution method to draw bending moment diagram for the

frame,
ok, ":} A two spanned continuous beam is pinned at the ends. The relative cross-sectional

i ..7* | stiffriesses and-spans for the lefi'and right beams are-2 EI and’5 El'and 2m and 6m

respectively. Draw influence line diagram for the moment at the mid support showing
ordinates at every 2m interval.

[20]

[20]

[20]

[12]




L]
=
b) Determine the value of plastic moment capacity Mp for the frame loaded as follows: [8]
10EN

P |

5. a) Use Castigliano’s theorem and find the moment at the fixed end of the propped
cantilever loaded as shown below. El is constant. : [10]

15KN

- |

e o e e )

A T T o o et
asi : dm

-

b) Generate stiffness matrix for the frame shown below. [10] -1
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\)4})/ Compute- Static Indeterminacy, Kinematic Indeterminacy and Stability of the
structures shown in figure given below. [10]

7 E

Axilal deformation of the members are neglacted.

\l:;)/ Compute the maximum central vertical deflection for a simply supported beam of
span L loaded with a uniformly distributed load of w/unit length, EI is constant. Use

Castigliano’s theorem. [10]

2. &) Use consistent deformation method to draw bending moment diagram of the chair-
frame loaded with a couple as shown. Take E = 2 x 10* MPa, £ = 3m, M = 50 kNm

and I = 45 x 10°mm*. Also draw shear force and normal thrust diagrams
corresponding to the bending moment diagram. ' '

FI-G’ fzi;fs,f il /

b) A rectangular horizontal truss of span 12m and height 9m is with two diagonals and is
supported by two hinges fixed at the base. A horizontal force of magnitude 100 kN 15
acting toward the truss at the left top joint. The diagonal connecting the loaded joint
was manufactured 2cm shorter than the assigned length. Calculate the forces induced
in every member assuming Young's modulus and cross-sectional areas of the every
member to be 2x10° MPa-and 1000mm? respectively. [10]

[10]



¥399184

GGDIONT < 30401 a |

¢

3. g}/lllcmnmne the mermber end moments usmg slopc deflection method and draw BMD
and SFD for the beam loaded as shown in figure given below. Support B settles down
by 5Smm and Support C rotates clockwise by 0.02 radian and EI is 20 t'mm®.

.4t &AM
A . c
. 21

et m + 3 mebe——& m—

[10]

b) Draw Influence Line Diagram for Shear Force at A of the propped cantilever beam

shown below. Calculate ordinates at 1,.0m interval,”

ol

1.0 m

LiTDm-%J

[10]

4. Analyze the frame loaded as shown in ﬁgurc given below. Usa Moment Distribution

Method. Draw BMD and SFD.

EIREEARNRENNERANDY,)

ALAARAAGARAMALLALL

APt e O

ey —

ﬁc\,\agﬁ’ﬁ

[20]

5. a) A single spanned fixed beam of length 9m has two concentrated forces applied
vertically downwards at"3m ‘distance from each.ends. The left and right forces are
60kN and 120kN respectively. Calculate the section modulus required to render
system into collapse condition, if the yield stress and lpad factor for the materials used

are 250 MPa and 1.15 respectively.

b) Analyze the frame given below with inextensible members using stiffness method.

-E;Uflnéhh g HdOH s 2 wAm*
B am

[10]
[10]

4QU 1103299

ag %)

&9

AN
?95319

o men e

B -

T e e e



06 TRIBHUV AN UNTVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE | Full Marks | 80
Examination Control Division | Programme | BCE P73 Marks | 32
2065 Shrawan Year [/ Part m/I Time 1 hrs.

:?Hbjecr.‘ - Theory of Structures II

¥ Candidates are required to give their answers in their own words as far as practicable.
¥ Attempt any Four questions.

v' The figures in the margin indicate Full Marks.

¥ Assume suitable data if necessary.

1. a) Find static and kinematic indeterminacy for the following structures with all
extensible members: [3+3]

TRUSS

b) Use slope-direction method to analyze the continuous beam shown in the figure,
Draw free body diagram BMD and SFD. The support “a” rotates by 0.001 radian
clockwise and support “b" rotates by 0.001 radian anticlockwise. Support “b" and “¢”

both settle down by 10mm. [14]-

20EN KN
2EN/m

JEI 4EI 3EI T i
a b c d

| ] i _’I I_l _l"-
"2m'2m’ 5m  2m 2m
2. Use consistent deformation method to analyze the bent frame shown in the figure below.
Draw Axial Force Diagram, Shear Force Diagram, and Bending Moment Diagram for the

shown system, if support A settles down by 10mm; shifts towards left by 10mm and
rotates clockwise by 0.002 radians. [20]

20EN/m

OEM
2x2m=4m, 3EI *

s sl e W |t e P



'3, Use moment distribution method to analyze the frame shown in the figure. Draw Axial
Force Diagram, Shear Force Diagram and Bending Moment Diagram for the system. [20]

Voudl sl

SKN TEK.N
A El |p 281 |C 2EI D EI E :
. . 2m
10KN —=>{ 3EI 3EI
10KN
4EI om
H Im
A 1

o
G .

1

i | [ [l ] /
"13m 1.5m 1.5m 1.5m 1.5m 1.5m

4. a) For the parabolic two hinged arch loaded symmetrically with concentrated loads as
shown in the figure, determine the horizontal reaction. Use secant variation of
moment of inertia. : 2 [8]

E

8x10m = 80m
b) Analyze the bent frame using stiffness method and find member end moments.
Members are inextensible, [12]
2m
2m
je =
i 5m
5. a) Use Muller Breslau Principle and draw influence line diagram with ordinates at Im
interval for the shear force at B, of the beam shown in the figure. [10]
. 5 A B &. El = constant
C
L ¢
3 Sm
' —t
Im

b) List the differences between elastic and plastic analysis. What is meant by Plastic
Hinge? [5+5]

L L

;N QU

e S
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