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Subject. - Theory of Structures II (CE661)
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) What is siructural idealization? Explain the steps involve during identification and

formulation of problems in theory of structure. [3+3]
b) Determine the horizontal and vertical reaction at hinged support and also draw BMD
E using Foree method. [10]
= £ 30kN/m
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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 castigliano’s
method. {6]
150kN
v 2|
3 4m - 2m ¢

¢) A portal 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 EI td 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]

c D




b) Determine the collapse load We for the rectangular portal frame shown in figure

below.
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4. a) Draw ILD for S.F. at point C of the propped cantilever beam shown in figure below.

C
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®

B
| 6m é)’

b) Analysis the continuous beam loaded as shown in figure below using slope deflection
settlement of support C by 4mm downward. Take

method considering
EI=1x10° t mm?.
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5. a) Generate stiffness matrix for the frame shown and determine the end reactions at the

support.
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b) Analyse the truss by displacement method. Take E =2x10° MPa, A = 8 cm®

S5m

i
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60°

60°

100kN

kkk

(8]

(6]

[10]

(8]




01 TRIBHUVAN UNIVERSITY Exam. |
INSTITUTE OF ENGINEERING Level BE | Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
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Subject: - Theory of Structures II (CE60.)

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. Give examples for each. [6]
b) Analyze the structure given below using Force method. Draw Shear force and
Bending Moment diagrams. [10]
l 120k
a d b A
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3
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2. a) Derive the three moment equation and use it to solve single span fixed beam with
uniform distributed load throughout the span. , [6]
b) Generate stiffness matrix for the frame shown in below figure and determine the end
moments and horizontal reactions at supports due to the load given. [10}
i, 3d e
10m
21 S5m
I
10m
1.51 oD .
A.’?}z'

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 50 kN

4m




b)

b)

b)

Analyze the continuous beam shown in figure below by slope deflection method.
Given I = 4*107 mm“, and E = 200 kKN/mm? Draw Bending Moment diagram.

2m

10 kN/m 60 KN
Al 822042 I ‘b
3 El ;7\ B 2EI \&C El 17
4m 4m &m
Y : A

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

Analyze the truss shown in figure below by the stiffness matrix method and find the
vertical and horizontal displacement at node A.

Given,
A= 800 mm’
E= 200kN/mm”

! 1.0 SIE 05 < 05 >l

Draw the influence line for bending moment at Section S of a two span continuous
beam as shown in figure below. Given ordinate at 2m interval.

1 2 3 4 5 (S
A ; : ; : £ ; D
t - = B ' ' - 1
" - &
L 4@2 m=8m 4@2 m=_8m

L 2
1 4 t
Determine collapse load for the following beam.
£ W kN/m
3

4 L(m)

4
#

R
]

Calculate the reaction at the prop of a propped cantilever with uniform distributed
load throughout the span using Castigliano’s theorem.

%%

(8l

[4]

(8]

[10]

(4]

[4]
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Subject: - Theory of Structure II (CE601 )

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) Describe the degree of static indeterminacy and the degree of kinematic

indeterminacy of a structural system with suitable expressions and examples.

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

50 KN-m

}=——— s5m —><—2m =t

¢) Enueiate Mueller-Breslau principle of influence line and prove it with an example of a
centinuous beam.

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

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 (EI) to be constant.
Draw bending moment, shear force and normal thrust diagrams for the frame.

3. a) Analyse the continuous beam loaded as shown in figure below and draw the bending
moment diagrams using slope-deflection method. Support B sinks by 19 mm.

S0 KN

(0 KN/m i/

A RAR AR ———
A&‘L ngl’ I8 2 El 7@9 1.5l

k'——-—- 4m >i 4m ——*‘NZm—%(——Zm—?J

Take EI = 10,000 KN-m>

b) Define plastic hinge. Also compare plastic and elastic hinges of a structural system.

4

(5]

[6]

(5]
(6]

[10]

[12]

[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 stiffness EA of the members to be constant. [12]

5. a) Generate stiffness matrix the frame loaded as shown in figure below. Also determine

the end moments considering stiffness equations of each member. [10]
= {<N 10 KN-m

ﬂLD7

[«<— 3m —le— 3m —>|

B v =

OKN 21 ’Y
1 21 5m
" _&

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

fi below. 6
gure below 5 [6]
ZP“———? PR
Mp
T e |
4 m Mp \
6 m

L 2 Mp




a1 TRIBHUVAN UNIVERSITY Exam. 2 %
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme  BCE Pass Marks 132 |
2073 Shrawan Year/Part III/I Time | 3 hrs.

Subject: - Theory of Structure Il (CE601)

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) 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.

x
74;" ‘ 'QT— 39,,»
4m i -
&m s L 8m L
A g i
b) Determine slope at A and deflections at D of the beam shown in figure below using
castigliano's theorem.
3
‘ :f o 10 KN
A
A=A B @ M D

2. a) Define and explain the following terms:

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.

AE is constant for all members

[3]

[10]

[5]

(12]




3. a)

b)

b)

b)

Find the collapse load for portal frame shown in figure below. A [10]

w
wn i \L L2
3Mp

Mp 243

Derive the expression of three moment theorem for continuous beam and explain its

physical meaning. [6]

Using flexibility matrix method, determine the reactions at support D of the frame

loaded as shown in figure below. Also draw SFD and BMD. Take EI = constant. 7]
SOKN B _ \30 KN-m

. /
= 2m—

Sm

1
\q.%

>

Y — S5m —>k

Analyse the continuous beam shown in figure below using slope deflection method. {10}
4m ’
15 KN/m 90 KN L3o KN
YON YN e
aﬁywz EI o E % 2m
1 15m i _10m ~
s Fs o
Derive the slope deflection equations. ‘ [5]
Using stiffness matrix method, draw bending moment diagram for the frame shown in
figure below. Take constant EIL [10]
GOEN
23 Av s B
Sm
s Zm ; 2m :




01 TRIBHUVAN UNIVERSITY ‘,F‘_{EE‘L____,_M
INSTITUTE OF ENGINEERING Level BE
Examination Control Division | Programme | BCE
2072 Chaitra Year/Part | 11/1

Subject: - Theory of Structure Il (CE60)

Candidates are requifed to give their answers in their own words as far as practicabie.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

b S S

1. a) Draw influence diagram for vertical reaction at fixed support of a propped cantilever

beam. Plot ordinates at 0.25 times span length. [4]

b) Using Castigliano's theorem, find the deflection at point B of the beam shown in figure
below. Take constant EI through the length. [12]

e Bl L2 e
g S o=

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 : @
——

400 KN
-Cross sectional Area:
Member BD = 20 cm®
Other members = 15 cm’
-Young's modulus = 240x10° KN/m’

V e 65m —

3. a) Define plastic moment and shape factor. {31
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 KN/m
20 KN
7 m




4. a) A propped cantilever beam of uniform Mp is loaded as shown in the figure below
Find the collapse load. . 4] -

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

bending moment diagram. C [12]
B 20 KN/m 15 KN '
0N oy Y ey YRR
———-Vr 10m
_ 2EI Sm
EF
-D
10m o
EI
Arsrr
5. 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) > [12]
50 KN : 30KN
A L AB_WY\JBMC : L ‘
2 3El L 2E1 = 1.5EI _;i
l< - Ne—— 4m —
25m 1.5m 2m 2m

* k%
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NSTITUTE OF ENGINEERING = | Level BE . Full Marks | 80
Examination Control Division |Programme |BCE | Pass Marks | 32
2072 Kartik : ‘Year/ Part III/I - | Time 3 hrs.

Sub]ect - Theory of Structure I (CE601)

: Candldates are reqmred to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Fi ull Marks
Assume suztable data if necessary

oA |

. a) Draw influence line diagram for shear at the section x-x for the two-span contmuous
" beam shown i in the ﬁcrure below. Draw the ordmate at 2 m mterval : _ (6]

—,;SL 79— ’x_};37
l(___Sm __>{<__— 8r'n ——"”[

e

b A pnsmatlc continuous beam ABCD is fixed at A and simply supporteu at B and
. D. It is subjected to factored loads as shown. Fmd the coliapse mechamsrm and draw
BMD. . - T £
' 5 KN/m : |

i P T R
‘ ' 4m I 4m -1 5m '.:/-'3‘}(213 lg
2 a) Using Castlghanos theorem, detenmne the moment at the fixed support A of the
, propped cantilever beam loaded as shown in figure below o _ [6]

E =232 kN/mm?
I=1125x10° mm?*

b) Analyse the frame shown in ﬁgure below by using force m\,thod and draw bending

moment diagram. - 6o KN fm _ [10]
gKN |~ "
T 21 I
i:‘:_?.;}
il



i
T SO IS

3 a) Analyse the frame shown in ﬁgure using stiffness matrix method Cons1der only

J.
flexural deformations: [10]

A
g
N

'

Y
o
¥

%

15 KN/m

N
J
:

Y
o
g

e b) List the differences between force and dlsplacement methods Draw a neat sketch ofa. ! -
- system and explalm , : -~ [6] o
4 a) Determine the support moments and draw bending moment dlagram of the contmuous ot
beam shown in figure below by usmg three moment equanon - _ , {7]

I‘IFIOKN o | 0 KN
e - - 40 KN/m | |

{"MW\ k

c) Determme the forces in all members of the truss by using force method AE is
constant for all members.

7]

: b) -Write dox}vn-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]

- I somquN

\L 60 KN/m
W‘}D
2m _4m2m Sm

SR DS @D R
- 150KN, m 6ml ¢y

- . gl 10m
v N Vi) A

AT

Egok

P.56




1

5.. A continuous beam is showu 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 moment diagram and show deflected shape. s

E.—_zoo*'lo‘m/m’ and ] = 80*10%m*

R XN 10KN - . SKNm

" 3“ . i e 1‘ Y Y v ¥ vy, :
|« | = | =7 A -
! o I I '
- - /
[k
sk E
.
4
i
]
1
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Examination Control DlVlSlOI! Programme | BCE Pass Marks | 32
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Subject - Theory of Structure I (CE601 )

v Candldates are requlred to glve thelr answers in thelr 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. -

. a) Draw influence lme dlagram for moment at support : 2 of the contmuous beam shown in
figure below by using focal point method. Find ordmates at 4m 1nterval in span 1-2 and

at 2m mterval on span 23 ‘ : 5 [61 ~
} } 20m E - 10m - 1
] A I * ]
b) Find the collapse load for portal frame shown in figure below. ‘ [10]
| J/Q W
. ) L Mp oL
- | Mp . B
v L L
—" ]
2. a) Determine the moment at ﬁxed support of theé propped cantilever beam using
Castigliano's method. ' . _ : [6]
| 100 KN 50 KN '
AL | ‘L L ‘L B
)
: A' T L g T " E- ’

P.57



b) Generate flexibility matrix to determine the reactions at support D for the frame loaded -
shown in the figure below. Also determine the reactlons at support D and draw bendmg .
' moment diagram. Show all the steps. - [i0

k——4nl—$ﬁ4nl—%

'75_ = -+ o r‘ '
2mf | | T
KN & o) | em |
B Dl
4 mj. . 77/777
i A,

. a) Analyse the frame shown in ﬁgure below by using stlfﬁess matrix method and draw -
bendmg moment dlagram [10}

25 KN 3OKN/m
T B OO
Sm
BTT N 5m
— I
, 21 ,
7m

b) List the properties of stlﬁhess and ﬂex1b111ty matnces for a glven system Draw a neat

. sketch of a system and explain. - A : , [6]
4. a) Using the consistent deformation method analyse the frame shown in ﬁgure and draw -
bending moment shear force and normal thrust dxagram . [15] "
T = T
£ - ZEI 3m
g€ > m
= /7J Y
> 77 TR
‘; Im
7/ /&/“‘7 7 2m . 2m X
--b} Draw a propped cantilever and write down its boundary conditions. [2]

P.59



o1 TRIBHUVAN UNIVERSITY - Ne ok (2066 R TaterBAeh) -
INSTITUTE OF ENGINEERING | Level BE Full Marks : 80
Examination Control Division | Programme | BCE Pass Marks | 32
2071 Shawan Year/ Part II'I/ I Time 3 hrs.

_Subject: - Theory of Structure II (CE601) -

v" Candidates are required to give then- answers in thelr own words as far as practicable.
v’ Attempt All questions. '

V' The figures in the margin mdzcate F ull Marks

v Assume suitable data if necessary.

1. a) Obtain the degree of static and kihematic indeterminacies for the given structures.

b h

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

‘ _\iOKN

s 4m L 6m oy

2 a) Explain  why ﬂex1b1hty 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. G‘ven El is constant. E = 232 KN/mm?,
and I =112.5x10°mm

e— 4&m 48m —>]

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

* the help of compatibility equation. Take o = 11x 10%°C, E = 5000 Jf: , fx =20

MPa and consiant fiexural rigidity.

B t=20€C ¢
t, = 10°C | |
¢ m é l0.6m
D ¢3m
A —rt
- ‘f')"’\? A Section
h , im R

B2

(10]

[3+7]

[15]



3. a) Generate stiffness matrix for the frame given below. Use the stiffness matrix generated

tc draw bending moment diagram. Take EI as constant for all members. 15}
' , 2 KN/m .
WA ITTT T T~

B | T
20 KNm ' 6m
‘;:7/‘ QKN

N B L .
"77:- T —X

b) Analyse the frame shown in ﬁgure beiow by usmg moment dlstnbunon mcthod Draw

bending moment diagram. b ' [10]
,,,,,;s'oKN/m o iSKN
/ 5m, 21 ° 1_ m
4ml
277

4. a) Explain influence line diagram as system specific diagram. Derive the expression of
recurrent formula for focal point ratio con51denng two consecutwe 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]
S B '
S !
B
Mp t
A A .
L3y L/3 L3

ko

P.62
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v’ Assume suitable data if necessary.

L

’L Ar PP Fixed

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.

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.

1. a) Determine degrees of static and kinetic in derminacies for the frame shown below.

(6]

(6]

¢) Compute the reactions and draw shear force and bending moment diagram for the

frame shown in figure below. Use consistent deformation method.

B

5

21

oy

-AC

o J 3m
+

Yy 3m _!‘,

4m

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

(8]

[2+2]

b) In two 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 Elc = 100 x 10 KNm?. I = L secB. Also draw bending

moment diagram.

“30m=r

C 10KN/m

[16]



b)

b)

b)

Define the terms flexibility and stiffness.

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 = 5x10°MPa
I=3x10" mm".

SKN/m . ISKN C SKNm o
B I /TR
i -Sm 1 2m 1 2m f " 4m L
T 1 1 ! ]

Define carry over factor and distribution factor.

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

SOEN 8OfN 30KN/m 4 g o

3

15KN——> Sm

3m

zer
! lm{ 3m% Im 4m y

M [

Define Muller-Breslau principle. Draw influence line diagram for reaction at C. Find
ordinates at 2 m interval.

‘ -
)?‘ _6m ] 8m —t

Define the following terms:
(i) Shape factor (ii) Load factor (iii) Plastic hinge

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

v

6m

g W

* k%

[2+2]

(16]

(4]

[16)

[2+8]

(6]

(4]



01 TRIBHUYAN UNIVERSITY Exam. R
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
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Subject: - Theory of Structure II (CE601)

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.

AR NN

—

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

" meanings. . [5]
b) Use castigliano’s theorem to determine forces induced in each members of the square
truss loaded as shown below. : [10]
120 KN '
- C , > €«—90 KN
D
4m ’ | AE constant
4L A B
4m
+ —

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

method. [15]
5 KN/m 20 KN

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

50 KN/m
C (_vrm




3. a) Describe with example the principle of moment distribution. For the frame shown in
-figure below generate stiffness matrix that operates on displacements u;, v, 61and 8,.
Both members are slender and have the same E, I, A and L. Express matrix
coefficients in terms of L, a= AFE/L and b = EU/L? [5+10]
Tvb F yl 4
/ 2 N . . .

—_—

4 .
1.
a— 0, Ml&l Uy, Fa

-Gx, Mf/;};?’; '

b) A jib-crane is carrying vertical load of 10KN 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>. [10]

4m

-
L]

3
—

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]

gé L B
T 2,

.. 7>
J<——4m ———>:@ ¥
le |
!’\ 8§m r.

b) Find the plastic moment capacity of the frame shown figure bélow during collapse. [10]
60KN
2 2 T
20KNI—g  2Mp C p] _
m’ 40 KN
>13 Mp . E je—
Mp
-V gl
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Subject: - Theory of Structures II (CE601)

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.

AN N N

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

b) Determine the external and internal degrees of static indeterminacy of the structure
shown in figure below. Also determine the kinematic indeterminacy.

T——"‘ e
{.

e

A B

c) Determine the moment at the fixed end of a propped cantilever beam shown in figure
below using Castigliane's theorem.

15 KN/m
I3 I T3 33
J L=Sm =
A

2. a) Define force method and primary structure.

'b) Generate flexibility matrix for the coordinates shown in figure below.

1
2
o
]
1

L
4 7 >7
10 m 1 10 m 1

.ot ¥
El is constant

¢) Determine horizontal and vertical reactions at support D of the frame shown in figure
below using force method.

30 KN/m

110 KN

4m

(4]

[3+3]

(3]

(4]
(6]

(10]



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

20 KN
‘r 00 KN B 60 KN/m

Aﬂ [Tz & b ¥ 3¢ —}D
1. 4m 4y 4m 4 10m p2m 3
{ Y

r (

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 figure within brackets. [5]

OR

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

I =1c Sech. Calculate the BM value at an interval of 10 m.
8OKN

3. a) Generate stiffness matrix for the frame shown in figure below. [5]
31
I I 4m
7T rece
~ Sm 3
b) Analyse the continuous beam and draw bending moment diagram which is loaded as
shown in figure below. Use stiffness matrix method. [10]
I0KN  30KN 15 KN/m
4 J> ‘lv_ B llf__r:ﬂi ¢
A
2 ) 2,
2m 3 2 4m 4
S 2m -

- . |

I T A T A s



¢y Use moment distribution method to analyse the frame loaded as shown in figuré
below. Also draw bending moment diagram. [10]}

S0 KN/m . 100 KN
B D
7 .

20_1% T 6m

4m

”L# >>77E

A —+ 8m ‘,2.5 my 2.5 my

+— T

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

Draw influence lipe diagram for.reacgion at support B of the propped cantilever- béam N
shown in figure below. Determine ordinates at 3 m interval. |

Aﬁ @,,B

12m

5, -Determine the collapse load for the two span beam shown in figure below if the plastic ‘
moment capacity is MP. [8]

20 KN
10 KN/m
3m ¢ 3m

C
6 |
¢ ‘ m 1

>
4 SSe

k% k

Tor
Jos- 10
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2069 Ashad v Year / Part m/1 Time 3 hrs.
- 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) 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]

- b A b

b) Using Castigliano’s second theorem. Determine the slope at A of the beam shown in

- Els . 4]
figure below. EI is cqnstant SOKN LOKN [4]
| A B 4
. A B¢
\—2.5m 1 25m __ 2m ;
_c) Define flexibility and stiffness. What are the properties of flexibility matrix? [2+3]

2. a) 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

= diagrams. 200KN 100KN
_ A !

B
1 £
_J'_Sm%5m|5mam

L 3‘-—

[10]

A

“b) 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]

AEBA~NAC

S e e o

- A B

25m
—+ 25m .. = ;

¢) 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]



_.{-

4 (N —»5KN

8 B2
h

4m

#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 SKNm and 4KN are
acting at coordinates 1 and 3 respectively in addition to the external loads as shown in
figure below. Take EI is constant for all members.

15KN/m

4m

OR

Analyse the continuous beam shown in figure below by slope deflection method. Also
draw shear force %x(l)d bending moment diagram.

A R 10KN/m 20‘
7 , Y3 T 33 444 \D
1 . 2.5EI %5~  3El EI
1 Sm Y 3m 1 6m » 2m I
\ J { t -

b) Analyse the frame loaded as shown in figure below using moment distribution method
and draw bending moment diagram. Take EI is constant.

ziKN B 6KN/m _ C

b\

AR -
| SKN—>
2m:
ey D
g 2m | 3m om ;"'

¢) 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™.

\

<)
ros-og

[10}

(10}

(10]

(3]



<« -

);:\\\

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. ‘

Ag
N - B
1 , - o
v 10m '
T II\ R . N )“ < T e,

5. a) Define load factor, shape factor and plastic hinge.

b) For the given continuous beam with the same plastic moment of resistance Mp for all
the members. Calculate the value of P at collapse.

_ i’ 2P
B .

A% o 2*
L 3m 1 3m y 2m , 4m !
4 T i 1 t—

OR

Calculate the collapse moment after establishing possible failure mechanisms for the

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

: 12iKN
40KN——>

My T

* %K%k

(2]

[

B3]

- [5]

(8]

CH—
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_Subject: - Theory of Structures II (CE601)

v' Candidates are required to give their answers in their own words as far as practicable. !
v Attempt All questions. ‘ i
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) What is structural idealization? Explain necessary and sufficient'condition for stability r :
of a truss. ' 5]
b) Use Castigliano's theorem to find moment at point C of the propped cantilever beam
leaded as shown-in the figure below. Take, EI to be constant., . . . R § 11)
A B b e
_ ’ ?% §30 KNm - v :
) b .
2m /| 2m /' 2m N

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 EI 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

3m

member is 2EA. - (18]
SOKN .
c
4m ‘
|
SOKN E !
B
4m
A D t
b l

Yo



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

meaning. A {71
b) Determine element stiffness matrices, deformations at joints and member forces. Also
draw bending moment diagram, using stiffness matrix method. (18]
600 KN 2

1
E=2x10°MPA :
A =200 cm®

1=25x10°mm*  [5m

4. Define and explain what is neutral point in an unloaded span of a continuous beam
Derive recurrent formula for its determination. [5]

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

b) A prismatic continuous 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 KN 75 KN S0 KN
5 6 KN/m i
AL B oo enonnc D
A
J/ JE : y 4 - it 7 ' Vi ‘
" am A 4m 7} Sm 1 3m | om 7 2m}l"

%%k

g e S SRR TR

R TP e i —— g £

St L T



01 TRIBHUVAN UNIVERSITY Exam. Regular ,
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control DlVlSlon Programme | BCE Pass Marks 32
2068 Chaitra Year /Part 11l /1 Time 3 hrs.

Subject: - Theory of Structure II (CE 601)

v"Candidates are required to give their answers m their own words as far as practicable.

V' Attempt 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 follow in solving a frame using
displacement method. (8]
b) Use force method (flexibility matrix) to solve the truss as shown in figure below. [8]

100KN

50KN

ke
A

'&I4m

2. Analyse the beam shown in figure below by slope deflection method. Draw BM diagram
considering given external loading and rotation of support D by (1/10) clockwise, support

C settles down by 4mm. - [16]

'e— 3m*-—+- 2m»+—2'm -+- 2m —+—— 3m -—+— 3m -—*{
3. a) What is Muceller Breslau principle and how it is used to determine the shape of an

influence line diagram of a structural quantlty in a statically indeterminate beam?
Shown in a simple example.

(8]



5.

b) For the given porwi irame with saiue plasuc wuvlien: vi resistance Mp ior aii ihe
members, calculate the value of p at collapse. :

L4

3
B B

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

M/ ‘B - ‘/JA

LEI | Z

b) Determine the Static indeterminacy (eternal/internal) and kinematiz indeterminacy for

the structure as shown.
/ [nternal \ainge
+

Internal hinge

/

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

load in the beam shown in figure below.
S50KN

100KN i
1 i E = 211000 N/mm’
1 ,

I = 46875 x 10* mm*
I“"“‘ 3m ~—>[<-—— 3m _.g.,

a) Enunciate and explain with its uses the two basic theorems on methods of limit
analysis in plastic analysis for bending,.

18]

(5]

(3]

(8]

g



b) Use force method (flexibility matrix) to solve the frame as shown in figure below. T

48 kN m
-,
E _
El EJ 4dm
6m . : ised

’f}'lm"l‘ Im

e
A

6. a) Determine Stiffness matrix for the frame shown in figure below. . [8]

40KN/m
L4 L3 Lid
K EI constant T

o e 4m

2m

60KN . ‘ 60KN

2m
o d
b) Draw ILD at 1m interval for support reaction at fixed end of propped cantilever beam

of span 5m. Take EI is constant. : » [8]

* %k
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- § of ©  TRIBHUVAN UNIVERSITY Exam. ~ Regular / Back
: . INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE ' | Pass Marks | 32
= 2068 Baishakh Year /Part | III/I Time 3 hrs.
j Subject: - Theory of Structures II
v Ca.ndldates ai‘e requlred to give their answers in thelr own words as far as practlcable
v’ Attempt any Four questions.
—_ v’ The figures-in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
- 1. a) Determine the external/internal static indéterminacy and kinematic indeterminacy of
the structures shown in the figure below. Are they geometrically stable? [10]
S
L 2
- ¢
¢
- b) Find support reactions of the given loaded beam using Castigliano’s theorem. [10]

w/m

- .

- ’ 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 x 10° N/mm?, « = 10.8 x10°%/°C. Take area of all
members to be 30cm?. o . [12+8]
- . A ' 9KN 18KN

4m ,' 4m - 4m -
k— e
- 3. a) Draw influence line diagram for bending moment at fixed support of the beam and
obtain ordinates at each 1.25m interval. , , [10]

Bl -
_10m £r/r—"

e A B

1) o

<ot st R



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

diagram for the given beam.

60KN

" 2m B 2t/m

A 3 : . C
A EI 2EI EI
: 2m
I, Sm __,}# , 6m - H< —1

Support A sinks by lem
Support C sinks by 1.5cm

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.

- 4000N 200N
o J

1m I I 1m ‘,,‘T
.iil .

4m

. 4m i
TR — -

T

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

. given T - beam section.

y 2000mm :

ks — -
N 150mm
t J I‘ i
LY
1T o
(9 2
. 950mm
]

¥ 175mm
¥

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

diagram for the given loaded continuous beam.

10KN 6KN/m

(20]

[10]

[10]

e T

)
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INSTITUTE OF ENGINEER[NG Level BE Full Marks | 80
Examination Control Divisien | Programme | BCE | Pass Marks | 32
2067 Ashadh Year /Part | II/1 Time " | 3 hrs.

Subject - Theory of Structure II

‘6 )’ Candrdates are rcqurred W give their answeis i’ theit own words as far’as pracucable
/ Sy Attempt any, Four questions.

v’ The figures in the margin indicate F. ull Marks.
v’ Assume suitable data if necessary.

1. a) Determine the external/internal static indeterminacy and kinematic indeterminacy of

* " the structures shown in figure below. Are they stable or unstable? - [5]

< i {

d/3

For the frame shown calculate collapse value of ‘P’ assummg Mp as the plastlc

~ moment of resistance for all the member. = . 7 : . [15]
. %P
P/2

1RZ2n

Lo e Ly
A al . 74N

2. a) Explain Camghano s theorem for determmatlon of dlsplacement m a structural
system and prove it. _ : - [5]

b) Use consistent deformation method to solve the frame and draw bendmg moment,
shear force and normal thrust d;agrams [15]




s - % __ M‘; ’ 1
- i e " e ""’ﬁﬂwm Fw :-‘, :_
3 ) What is the consistent deformation method? Derive the formuia. (5]
% b). Use slope deflection method to draw bendmg moment and shear force dlagrams of the
- beam. , [15]
30KNm 20KNm™ 100KN.
QZ N S L N R
E 21 ' 31 g .31
. 2 Y ‘ 6 6m
L N ‘L 2m b Tl 6m "» {i' .-lorfl: o ,‘{ SO0 :..I?‘l" A—/‘V -~ ‘*‘ :
4 _,af Explam about cases of symmetry and anti symmetry o o [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
Sm : EI = constant
A i ’
. B3m_ . ¢
5. a‘)/Epram Muller Breslau principle for inifluence line d.lagram and show in an cxample

how it is applied. : . [51 y

\9/Analyze the frames shown in figure by moment dlstnbutlon method Also draw AFD,

SFD, and BMD for the structure. . - . : [15]

6m
6m

3ok ok ]

1

D B |

. |
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2.

Candidates are 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.

Determine forces in bars BC and BF of the truss shown below, if all inclined members
are found to be 2mm too long and all vertical members are subjected to a decrease in
temperature of 15°C. Area of cross-section of all members is 40cm?.

Take e = 2x10° N/mm?, o = 10.8x1075/°C |

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 EI 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 5m. The left middle support settles 2mm down and
“right middle support is lifted 3mm up. Analyse using slope deflection method and draw
bending moment diagram for the beam if all the forces being applied are directed

vertically downward. Take EI = 8x10" N-mm?.

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.

4 a) A two spanned. continuous beam is pinned at the ends. The relative cross-sectional

stiffriesses and-spans for the lefi*and right beams are-2 EI and-5 El'and 2m and 6m
respectlvely Draw influence line diagram for the moment at the mid support showmg
ordinates at every 2m interval.

i

A R TR
S L

[20]

[20]

[20]

[12]




s
IL. a
A

" b) Determine the value of plastic moment capacity Mp for the frame loaded as follows:

10KN

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.

‘AHSKN — fé .,

L -

241 : Im-

b) Generate stifﬁless"matrix for the frame shown below.

»

B —C
3l

‘4 .
4m
%k %k
T AN - - -
I
Y - - 4/ g - . g

(8]

(10]

(10]

-3 -3 3 1

—1 1 1 _1

1

N I |
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Subject: - Theory of Structures I

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.

\/l(})/ Compute- Static Indeterminacy, Kinematic Indeterminacy and Stability of the

2.

structures shown in figure given below.:

f
F.

77
-Axial deformation of the members are neglected.

\9/ Compute the maximum central vertical deflection for a simply supported beam of

a)

b)

span L loaded with a uniformly distributed load of w/unit length, EI is constant. Use
Castigliano’s theorem. -

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

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

1L

v

atl L

|¢1/3 I¢21/34,- _ R ., /

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 is
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]

[10]

e A e e e

[10]



/

3. \2 Determine the ‘member end moments usn-xg éli)'pe" deflection method and draw BMD
" and SFD for the beam loaded as shown in figure given below. Support B settles down
by Smm and Support C rotates clockwise by 0.02 radian and EI is 20 t/mm?. [10]

. 4t_ B 2¢m -
‘A ‘ ———t C
R | 21 4

I+1m+3m——|<—~——6ni——l

b) Draw Influence Line Diagram for Shear Force at A of the propped cantilever beam
shown below. Calculate ordinates at 1.0m interval.” [10]

7/
A
e
- 10m

L—?Om————»l

4. Analyze the frame loaded as shown in ﬁgure given below. Use Moment Distribution

Method. Draw BMD and SFD. , [20]
, 20KNim - #50 KN
=1 D .
= ~ E—x N
LA ZI s « -F i - : : L 3 m G o

|<—6m‘—+~6m—><—6 m—-’3m}.~ ‘7

5. a) A single spanned ﬁxed beam of length 9m has two concentrated forces applied

vertically downwards at I_n distance from each.ends. The left and right forces are

60kN and 120kN respect‘lvely Calculate the section modulus required to render
system into collapse condition, if the yield stress and load factor for the matenals used .
are 250 MP4 and 1.15 respectively. : [10]

b) Analyze the frame given below with inextensible members using stiffness method. [10]

» lﬁt
""";/ N G }7" B 21 ”A”G ? i~ :
« U‘\vfl’)h-o &)OM 3m ,;\gqumogzgf}

SG6IONT Z 0N w

1

. L

r—

: LOQI
e 2m e 2m- - 2m le//)
L g@
- e B PR

D I | —

)

1

- - .

-
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v Candidates are reqmred to give thexr 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. a) Find static and kinematic indeterminacy for the following structures with all-
extensible members: [3+3]

/. cables

v

Pay BEAM CABLE
. 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 antlcloclcwme Support “b” and “c”
both settle down by 10mm. _ 4 [14]-

“~ beam

20KN : 20KN

% 2KN/m
3EI,-Q-— 4E1 #r 3Elf .

| S ) 3 ‘,l
“2m’2m " 5m 2m2

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]
20KN/m
C - B
2x2m=4m, 3E1 k>0 |
=z A
e >

5m, SEI




‘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]

\LZKN J,SKN ' TSKN T-ZKN

A EI [g 281 |C 2EI D EI
10KN —{3EI
' l 4E1

F

o
G .
£ 4

- 1.5m 15m 15m15m15m 15m

a) For the parabohc two hinged arch loaded symmetrically with concentrated loads as
shown in the figure, determine the horizontal reactlon Use secant variation of -
moment of inertia. _ : [8]

10N 8KN 10KN 8KN oy

4Til ljjﬂ(N

»

] s 4
A . : o
"

8x10m = 80m
b) ‘Analyze the bent frame using stiffness method and find member end moments. -
‘Members are inextensible. [12]
2m
2m

©w

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]

B %A }; /& | EI = constant

C
fe— —p
5m : 7
ot
1Im
b) List the differences between elastic and plastic analysis. What is meant by Plastic
Hinge? [5+5]

* % %k

__J___J-)\._J,..J

)y 3y _
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