TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING BE Full Marks
Examination Control Division | Programme | BCE Pass Marks | 32
2076 Chaitra Year/Part |III/1 , Time 3 hrs.

Subject: - Theory of Structures Il (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 theorems on displacement with suitable illustration.
b) Find the reaction at support ‘C” using Castigliano’s theorem.
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¢) In the given beam support ‘B’ is settled down by ‘A’ units without rotation.

Determine reactions at the supports.
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2. a) Determine reactions at hinged support using Force method when support D setiles

vertically downward by 200/E] Take EI to be constant.
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b) Find the member forces of given loaded truss for given external loadings and due to
rise 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.
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3. Draw BMD of the given frame using Stiffness matrix method.
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4. a) Derive expressions for Slope deflection equations for continuous beams. o 41
b) Draw Bl\/fD of the given frame using moment distribution method {12}
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5. ay Draw ILD for reaction moment at fixed support of the propped cantilever beam of
span 10m. Take ordinate interval as 2m. o fe]

b} Find the plastic moment capacity of the frame shown in figure beiow [10}‘
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TRIBHUVAN UNIVERSITY Exam. Rego

~ INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE - | Pass Marks | 32
' 2075 Chaitra Year/Part | II/I Time 3 hrs.

Subject: - Theory of Structure 1I (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. 2) Define degree of static and kinematic indeterminacies "and 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 KN/m
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2. a) Determine end moments in 2 fixed beam of span L when left fixed support rotates
clockwise by 0, radian. Take EI as constant. . ‘ [6]

b) Compute the final end moments for the following loaded frame using stiffness matrix
method. [101 -
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3. a) Explain with a neat sketch the concept of distribution and carry over factors in
moment distribution method and give example. [6]




b)

b)

Determine the support reaction at support 'C' using Castigliano's theorem. El=constant
throughout. ' v ‘ [10]
' s~ 6 KN/m

]
L
N

Find the bending moment at a given section x-x of the followmg loaded two hinged _
para‘oohc arch due to given loading, Take EIc=10000KNm?, [6]
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Determine end moments and draw bending moment d1agram by using siepe deflection
'nethod 10
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31

Draw ILD for the support moment at A by computing the ordmates at 3 meter

intervals. | . ~[6]
Determine collap‘se load in the portal frame shown in figure below. [10]
W _




TRIBHUVAN UNIVERSITY Exam. #o B

INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division |Frogramme | BCE Pass Marks | 32
2076 Ashwin Year/Part {II/1 . Time 3 hrs.

Subject: - Theory of Structure II (CE 601)

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) 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
N 4

AN YR

structures as shown. AE = constant. [10]
’ B c
2. a) Deter}nihe end moments in a fixed beam of span L when one of the supports settles
down by A units. Take EI as the cross sectional stiffness of the beam. ' [6]
b) Generate stiffness matrix of the structural system. oo 0
/}. '}
| 31 10m 4
28
10m 10 m
g I
-:ru:- id
‘ . 8m |
3. a) Derive slope deflection equations for a beam of span L and cross sectional stiffness
EL Assume other data, if required. [6]
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 a point Ioad of 50 KN at the centre using castigliano's theorem. [10]
4. a) Write down the compétibility 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 method. (10
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5. a) Draw Influence Line diagram for moment at support B of 2 propped cantilever beam
as shown. Plot ordinates at 0.50 times span length. , _ [6)
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b) Evaluate the collapse load for the given portal frame, Assume P=2ql. [10]
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INSTITUTE OF ENGINEERING Level BE Fall Marks | 80
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Subject: - Theory of Structures II (CE601)

v" Candidates are requiréd 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

lzzck »
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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 matiix for the frame shown in below figure and determine the end
moments and horizontal reactions at supports due to the load given. [10]
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3. a) Determine forces in all members of the truss shown in figure below using force
method. AE for all members is constant. ‘ [10]

B 50 kN
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b)

b)

b)

Amalyze the contmuous beam shown in [xgurb below by slope deflection method.

lecnf*4”10 mm’, and E = 200 KN/mm? Draw Bending Moment diagram. 18]
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Explain with example how bending moment diagram is drawn for a statically

indeterminate portal frame which undergoes settlement of one support. ' [4]
Amalyze the truss shown in figure below by the stiffness matrix method and find the
- vertical and horizontal displacement at node A. - [8]
200 KN . 'y
Given,
A= 800 mm®
E= 200kN/mm*
Im
. 2

e 10— 05 > 05 >
Draw the influence line for bending moment at Section 5 of a two span continuous
beam as shown in figure below. Given ordinate at 2m interval. ' [10]
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Determine collapse load for the following beam. 4]
' £ W kN/m

’ » L(m)

Calculate the reaction at the prop of a proyped cantilever with umform distributed
load throughout the span using Castigliano’s theorem. [4]
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Examination Control Division | Programme | BCE Pass Marks | 32
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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.
v' The figures in the margin indicate Full Marks.
v’ Assume suilable data if necessary.
1. a) What is structural 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
- using Foree method. [10]
). £ 30kN/m
: L F
100KN 2B »
EI - El 4m
m; Sm 457 ~
K —H
2. é) “Displacemmt method is unique in comparison to force method”. Jushfy the
statement giving suitable example. . LN
b) Determine reaction at support B of the beam shown in figure below by casnghano S s
method. ‘ {6]
150kN '
v s
a 4m 7 2m C
¢) A portal frame of span 6m and height 5m is hinged suppdﬂ:ed at both ends. The beam
of the frame canties a uniformly distributed gravity load of intensity 50 kN/m. Use
force method to selve the frame considering the flexural stiffness EI 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 = IGSRN [8]
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b) Determine the collapse load Wc for the rectangular portal frame shown in figure

below. 18]
' 2w
™ m - 3m
3m 6m
ELN
5m -
4. a) Draw ILD for S.F. at point C of the propped cantilever beam shown in figure below. [6]
3 c
A

~B
\ 6m éz A

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

EI=1x10° t mm?. [10]
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Al -W X! ) ___fp
1.5m 75k 2m % 1 eIl f
@ 2m Kwanl—’_ﬁ 4m - St 3m |

5. a) Generate stiffness matrix for the frame shown and determine the end reactions at the
support.. _ ' ‘ [8}
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o1 TRIBHUVAN UNIVERSITY Exam, S Regular
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2073 Chaitra Year/Part |III/1 Time 3 hrs.

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.
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a) Define static and kinetic indeterminacies of a structural system. Explain with an
example for each of indeterminacy what they are used for. 6]

b) Calculate the force in the members of the truss loaded shown in figure below using
"Force Method". Take the cross-sectional stiffness EA of the members to be constant.  [10]

C

D

35KN

2. a) Derive moment expressions of slope-deflection method and explain ‘whether the
method used is force or displacement. Define with an example what is fixed end

‘moment? | . [6]
b) Analyse the beam shown in figure below by Moment Distribution Method. Also draw
BMD indicating the salient points. Supports B sinks by 15 mm. [10]
: . | 80 KN : o ' 25 KN
k‘ .  20KN/m - |
A R |
ST AP 2C D
I A e \ "
" Zm_}"\ 3m o 5m < 7 m %

Take EI = 10000 KN-m?, and is constant throughout.






3.

3. a) Differentiate between stiffness and flexibility. Also explain their relationships. {4]

b) Generate stiffness matrix and solve for the final end moments and reactions for the
following frame loaded as shown in figure below. Also draw the bending moment

diagram. [6+4+2]
o 10 KN/m | ~
50 KN ,._,_%EL'L_:\/ l/ LL ﬁc L Lgé,c
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4. a) Draw influence line diagram for the moment at the fixed support a propped cantilever
beam of span L. Find and plot the ordinate at 0.21, interval. Use Mueller-Breslau

principle. ‘ [ey
" 'b) Analyse the frame loaded shown in figure below using the method of consistent '
. deformation. Draw BMD and SFD. Consider EI to the constant throughout the frame.  [10]
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5. a) Derive three moment equation and explain its physical meaning. Explain with an
example how the theorem can be used for a continuous beam with a clamed support at

the end.

b) The portal frame shown in figure below is subjected to the factored Joads. Determine

the plastic moment of resistance. Also draw the statically admissible bending moment
diagram. v 50 KN
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o1 ," TRIBHUVAN UNIVERSITY Exam. 3
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
S 2074 Ashwin Year /Part | II1/1 Time 3 hrs.

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.

AN NAN

a) Describe the degree of static indeterminacy and the degree of kinematic
indeterminacy of a structural system with suitable expressions and examples. [5]

ped

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

E =

| Sm' ¢~ 2m 4

¢) Enuciate Mueller-Breslau principle of influence line and prove it with an example of a
continuous beam. : . , 5]

2. a) Exi:lain 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 (EI) to be constant.

Draw bendmg moment, shear force and normal thrust diagrams for the frame. [10]
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. {12j

50 KN

!
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f L %5%1; B 2EI 7@9 1.5 El W%D

4m < 4m ‘-——?kf-Zm—-%(——Qm-—)-J

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




4. a) Define the thrm 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. o [12] K

60 KN

!"%_f—“ 4dm —<— 4m --a-\

5. 4) Generate stiffness matrix the frame loaded as shown in figure below. Also determine
the end moments considering stiffness equations of each member. : {101

S0KN 10 KN-m

; \ s |

KN 21 A "’E 3
' I 21 5m

B | ?

| A : , : |

<— 3m —>e— 3m —>|

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

figure below. 3p (6]

4m Mp

| -
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INSTITUTE OF ENGINEERING 1. Level - BE FullMarIm 80 -
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2072 Chaitra Year/Part IH1/1 Time 3 hrs.

Subject: - Theory of Structure Il (CE601)

Candidates are required 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 g‘f necessary. '
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1. a) Draw mﬂuenoe dlagram 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 ﬁgurc; '

below. Take constant EI through the 1engt11 ‘ - [12]

[T 7, BT - M
. P.. L i ' : L
2. a) State and proof Maxwell's Reciprocal thcorem : N [4]
b) Determine the bar forces and reactions that deveiup in the statically inderminate tmss g
shown in figure below. , B Y4

D N

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

e 65m s

3. ‘a) Define plastic moment and shape factor. L {3]

b) Determine the reactions at support E and A and draw bending moment diagram of the
frame shown in figure below by using ﬂexﬁ}i{;ty matrix method (force method) 3]

 emdnviemttth 4




l‘ .

P

. a A propped canulever bcam of uniform Mp is loaded as shown in the hgure below :
- Find the collapse load. - L B G

b) Analyse the frame shown in ﬂgure below by usmg sﬂfﬁless matnx methed and draw
~ bending moment diagram. [12]

20KNm S

“100KN B 15KNm
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o , . 2K 5m
10m o 77ET
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 Brdsr

acBupa) Dehmr plas’cm hmgeandexplam how its: leng’rh s de:enmned L, B [4]

b) Analysxs the: beam loaded:shown:in-the ﬁgure below by slope deflection method_ Alsa S
~draw bending moment- dlagram (BMD) , . [12]
50KN - 7 | 30 KN |

A%‘ L B 10KN/m ~ el " Do

] ) ~ € 4m "-—""'9'11 ole
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4 :
x ’ INSTITUTE OF ENGINEERING - | Level BE | FultMarks |80
| ‘Examination Control Division | Programme | BCE PassMarks | 32
2073 Shrawan Year /Part | IH/I | Time 3 hrs.

Subject' Theory of Structure II (CE601)

v - Candidates are required to give their answers in their own words as far as pzachcable
v Attempt All questions.

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data zf necessary

. a) Draw influence lme diagram for moment at section x-X af the continuous beam shown
in figure below F ind the ordinates at 2 m mtervals " (3]

a

b) Determine slope at A and deflections at D of the beam shown in ﬁgure below using

cast1g11ano S theorem . o ooy
A \l | L
A Tm B gm e D
2. a) Define and explain the following terms: : - R [5]

ii) Redundant force

.- 1if) Flexxblllty coefficient
iv) Stiffness coefficient
-v) Kinematic indeterminacy

b) Determine the forces in all members of the truss shown in ﬁgure below usmg force
method. . - 12

- 20 KN

4

AE is constgmt for all members




| 3. a) Findthe collziﬁse load for portal frame shown in figure below. : - o]
R R TN
’ Mp ;

Ma| 23

7 //i}*‘/’f

b) Derive the expression of three moment theoremfn: continuous beam and explain its

physical meaning. - 5 o [6]
4. a) 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]
. [10]
| __15KN/m “‘—-7"’ PO [30KN
‘aﬂ YT YN \A : A _
4 2EI b~ B & om
By lm oy S |
5. a) Derive the slope-deflection equations, BT | Bl
' b)  Using stiffness matrix method, draw bending moment diagram for the frame shown in - :
- figure below. Take constant EJ. S ‘ - [10]




CoLE ﬁb‘), A prismatic continuous beam ABCD is fixed at A and simply supported at B, C and

91 TRIBHUVAN UNIVERSITY F}“:’E—E::: | Back (2066 & _
|NSTITUTE OF ENGINEERING | Level BV = Fll Marks (80
Fxamination Control Divisicn | Programme |BCE | Pass Marks |32
2072 Kartik : | Year /Part Rigy! Time | 3hrs. |

R et

“Subject: - Theory of Structure I1 (CEG01)

.,«._..._.._,_..._.__,_._._.——-._.-_.‘.-w_-...._.,«.__

Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.

7 The figures inthe margin indicate I ull Marks. .
v A

Assume suitable data if necessary.

1. a) Draw influence line diagram for shear at the section X-X for the two-span continuous

beam shown in the figure below. Draw the ordinate at 2 m interval. (6}
P X .
l‘ . > £ e
: {j ;; ' ﬁ:,w . AP
7 . .X .
%,,_ § m ,M)ie’— $m -———4 _

. D. It is subjected to factored loads as shown. Find the collapse mechanisms and draw

. BMD: [10]

o Lf‘:i’:%,gn
5m A 3w 20 1

| E” . iz
| V" 4m Y 4m
2. a) Using Castigliano's theorem, determine the moment at the fixed support A of the
* propped cantilever beam loaded as shown in figure below. ' . {6]

im

E =232 kN/mm®
[=112.5x10° mm*

b) Analyse the frame. shown in figure below by using force method and draw bending

moment diagram. - - . 0KN/m (10}
L m tom o
80 KN _i. ;
9 21
7m
v

B e e e



3. a) Analyse the frame shown in ﬁguré’ using stiffness matrix. method. Consider only

flexural deformations: = - [10]

KN

l ﬁli e
EE ‘ 1

Y
i

EI 2m

15 KN/fm

, : ¥
e aard &

o I : im | ) '
. . ) i
s ,AA amkd zm , ‘ L ) B

- g - : 3 : - [

~ b) List the differences between force and displacement methods. Draw a neat sketch of a. |

system and explain. | - .
4. a) Determine the support moments and draw bending moment diagram of the continuous
" beam shown in figure below by using three moment equation. - o

L LpRNT * 20 KN
| | AOKNm . |

[6]
[7]

a1 o
c) Determine the forces in all ‘members ‘of ‘the truss by using force m

ethod. - AE is
" constant for all members. S

U

" b) -Write doanthe 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]

P
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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. :
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[y

a) Draw influence line diagram for moment at support 2 ofﬂ__thbe continuous beam shown in
figure below by using focal point method. Find ordinates at 4 m interva, in span 1-2 and

~at2m interval on span 2-3 ; [6]
1 - :
_ ﬂ 2 v -3
A S A
} 20m E 10m !
{ ¥ : ]
b) ‘F_lg}ldthe collapse load for portal frame shown in figure below. \ [10]
: | \Lz w
. . —_
3W o 2Mp. A
Mp '
A e
-~ ‘ T )

2. a) Determine the moment at fixed support of the propped cantilever beam using
Castigliano's method. } : " [6]
| “100 KN SOKN ‘

T

f 4m

weper

e






e el e =

b) Generate ﬂexxblhty 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. : : {101
e 4m —she2m ’
B, - E

D!

3. a) Analyse the frame shown in ﬁgure below by using stlffness matrix method and draw
bending moment dlagram [10}
’ 25 KN o 30 KN/m

8 m
3m 21
100 KN om
— i
21
17m
ne
b) List the properties of stlffness and ﬂex1b111ty 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 thrust‘dlagram S [15]
ISKN
> 2Bl 3m |

10 KN
3

¥ 2EL
oy

Y

.\

ST 2m "
B e :

b) Draw a propped cantilever and write down its boundary conditions. [2]



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 moment diagram and show deflected shape. » [15]
E=20010°KN /m® and I = 80%10"m*
KN ‘ . sxvm '
3‘* " l — XY ¥y %D
’ d _ 1sm - ’
| - !
! f T >
***
|
i _
g
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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.
v’ Attempt Ail questions. ,

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a) Obtain the degree of static and kinematic indeterminacies for the given structures. [3+2]

Hinge ~T | - ~, i)
: X/
B 77

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

SOKN

B
| T 3
i 4m - 6m y

: 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 El is constant. E = 232 KN/mm?,

and I = 112.5%10%mm®.
A B &
}'«:-————-— 48m : 48m - '—7[

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 calculate redundant force with

the help of compatibility equation. Take o = 11x 10°%/°C, E = 5000 Jfu s fx =20

MPa and constant flexural rigidity.
B 4=20°C ¢
= 10°C
Z
ol > St

Section

3m

[10]

[3+7]

[15]



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

2 KN/m

L L »
e T
ZOKN-mké“ 6m

10 KN

b) Analyse the frame shown in ﬁgﬁre‘beiow by usihg moment distribution method. Draw
bending moment diagram. S ’ [10]
50 KN/m f KN
BT ERRER _
Sm, 2 1 1m

4ml

TETT

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

onright 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 : 1
B C D E ‘
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. v A '
The figures in the margin indicate I ull Marks. -
Assume suitable data if necessary.

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. 3 [10]
120 KN
+ S . > '€«—90 KN
D
4m ‘ (| AE constant
LA B
' 4m .
’;;a) Draw shear force and bending moment diagré.ms for the frﬁﬁe given below. q;selforce
method. o [151

b) Determine the horizontal reaction in the two hinged parabolic arch shown figure
below. Also determine the bending moment at C. (I=1 Secd) - 101




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,, vi, 81and 6,.
Both members are slender and have the same E, I, A and L. Express matrix
coefficients in terms of L, a = AE/L and b = E/L? E [5+10]

‘ TVI;Fyl '
14 1 ;’“U F
a’f Gx,MxL Is Pt

y

a \ S -
| : MR

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 P
 Zma " 1

4. @) Draw influence line diagram for the shear at section 2-2 of the propped cantilever |
beam shown in ﬁgure/helow. Find the ordinates at 2 m interval. (51

b) Find the plastic moment capacity of the frame shown figure below during collapse. [10]
” ~ [60KN
20KN}—lg 2Mp C DJ
“"‘T' .

m
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. @) What is structural idealization? Explain necessary and sufficient condition for stability
ofa truss. : [5]

b) Use Castigliano's theorem to find moment at point C of the propped canﬁlever beam
loaded as shown in the figure below. Take EI to be constant. | . [10]

A B FLD FC

| 7%' K);OKNm T
f= A

~.2. &) Derive expressions for support moments of a single span fixed beam when one.end of

- the beam rotates by an angle 6. 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. ‘ m
*'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. _ (18]

SKN
c f [

4m

th
Q -
2

:_l.f :‘

4m

3m



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 2
A L /-t\"'* 1
T 4 B Yc |
E =2x10° MPA 3
A =200 em’
I=2.5x10° mm* Sm

L. } i
”‘Zm_"' 2m.7r

4 Defirie 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 twobasicltheoremson methods of limit in plastic analysis;. [4]

- b) A prismatic continuous beam ABCD is fixed at Acand 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]

lio KN ‘ 75 KN 50 KN
. m :
B _

- ) ok
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a) Define degree of static and degree of kinematic indeterminacies with suitable _
examples. ’ ' 41
b) Determine the external and internal degrees of static indeterminacy of the structure
shown in figure below. Also determine the kinematic indeterminacy. [3+3]

L an A

R . ¢) Determine the moment at the fixed end of a propped cantilever beam shown in figure
“below using Castigliane's theorem. o o . - (5]
S , “I5KN/m
MAII 333 I3+ 45

/ A L=35m K
11
1

2. a) Define force method and priinary structure, _ _ : [4] |

b) Generate flexibility matrix for the coordinates shown in figure below. [6]

. Bl

FE
1 Elis constant

¢) Determine hofiibntal and vertical réefétions at supporf D of the frame shown in figure

below using force method. T o [10]
S L 0K 30 KN/m ‘

N |




JE

Analyse the continuous beam shown in figure below by using three moment theorem,
3 S U

. 20 KN
)j:.m NS 60 KN/m 1
v e 2 O
4 in 41 ' 101 2m
\om o smo m M""“ji“

I
I { 1
Draw shear force and bending moment diagram.

d) Determine the force in member BF of {hv redundant fhuss shown in figure below.
Cross section areas of each member in cm? are given in ﬁgure w1thm brackets. 51

- OR

Draw ‘bending :moment (BM) diagram: fot the two -hinged - parabohc arch shown

. I=1cSech. Calculate theé BM value at an interval of 10 m.
: 80KN '

J8m-

. R . . :}1;;; .
20m | 40m
3 a} Generate stiffness matrix for Lhe frame shown in figure below. I5]
31
I 4m
T
~F 5m 3
b) Analyse the continuous beam and draw bending moment diagram which is loaded as
: shown in figure below. Use stiffness matrix method. : [19]
: IOKN  30KN . 15 KN/m ,
N 4 S B ErrrIe e
; 2m 3m [ 2m 4 4m 4 4m 3
] ! o L

3.
R

&



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

100 KN
50 KN/m :
B I3tz i3t ?E"

oD ..
205@ 7
1T - f6m
4dm i

A 14 Sm  125my25m
{ ¥

4. Define focal point ratio an d derive expression to determine lefi focal point ratio. v [7]
OR

Draw influence line diagram for reaction at support B of ihe propped cantilever | ‘beam
shown in figure below. Determine ordinates at 3 m interval,

Aﬁ 7@7?3

!

5. Determine the coHapse load for the two span beam shown in ﬁgue below if the plas’uc

5 moment capacity is MP. 18]
- 20KN ' : .
é 10 KN/m . :
b 5% C
N % . f—" L3

I

4 3m 4 3m 6 m

N B SN —p
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words as far as practicable. -

a) Explain w1th a smlple example the steps to follow in solving a frame using

e displacement method. ' . [8].
b) Use force method (ﬂe;ubility matrix) to solve the truss as shown in figure below. o [8]_57:-'
1
' 2. Analyse the beam shown in ﬁcrure below by slope deflection method. Draw BM diagram , :
j considering given external Ioadmo and rotation of support D by (1/10) clockw1se support . L
! C settles down by 4mm 4 ' [16] .

fjm o fOKN 40KN -
S AT E GELE  sE L B R

o }a—sm-%?m-—%@omsﬁﬂ—zm%——m —:+——3m —~

| | a) What is Muceller Breslau prmczple and ho

influence line diagram of a structural
Shown n a simple example

w

\id 1t is‘used to determine the shape of an
.quantity in a sta’acally mdete“mmate beam°

81




et e

i

~

b) For the given portal frame with same plastic moment o of resistance M for H the
S,

members, calculats the ; value of p at collapse. : . 23]
B
LgE P ‘

E .

i

X ]

2P/l % DI B |
L 3oL U3 /3 -y
A ‘?- . ‘7l I
a) For the beam as shown, determine the slope at support B. Use Castiglano’s‘second
theorem. Take El—constan‘c o ‘ o R , - [5]
M/ B - 7 o

ﬁ LEI

b) Determme the Static mdetermmacy (etemal/mtemal) and kinematiz indeterminacy for
the structure as shown. _ o [3]

Internal

Internal hinge .

c) Usmg Castigliano’s second theorem, determme the vertical deﬂecnon at the SO KN
load in the beam shown in figure below. - ‘ (8]
. 1OOKN S50KN _ : s
v o l E = 211000 N/mm’
a' | ; 1=46875x 10" mm*

o ]
&) Enunciate and explain with its uses the th baszc theoréms on ‘methods of limit -
analysis in plastic analysis for bending. - , S - . (8]




b) Use foree mathod (flexibility matrix) to solve the frame as shown infigure below, ‘[8]
| #BNm |

o ' S @ T

& _ B ER 4w

e , o 6m | |- : -

v
A

6. a) Determine Stiffness matrix for the frame sden in figure below. - I8

40KN/m B o o

L L &1L ‘ .

. Elconstant | - 1«: »
' ‘ Co 1. 2m : IR R
e

'b) Draw ILD at 1m interval for support reaction at fixed end of propped cantilever beam
} of span Sm. Take EI is constant. A . s

Fk

|

i

L Y B A
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V' The figures.in the margin indicate Full Marks.
V' Assume suitable data if necessary. -

1 /zj Determine the external/interal static indeterminacy and kinematic indetenhinacy of
~ the structures shown in the figure below. Are they geothetrically stable? _ [10]

<o

=

VASHELIE
- ' /’-’__—_—_
A7) KR RA
b) :Find support reactions of the given loaded beam using Castigliano’s theorem. [10]

k . — —
2. Compute the bar fofces in all members due to: (i) Given load and (ii) temperature rise by -
30°C in the upper chord. Take E=2x 10° N/mm?, « =10.8 x10%/°C. Take area of all

members to be 30cm?, [12+8]
, | 9KN 18KN '
3m
/ . » 4 R ' ] - 4 ‘
| 'L\L m o ¢ 4m N m 51
3. 2) Draw inflience line diagram for bending moment gt fixed support of the beam and
obtain ordinates at each 1.25m interval. .

- {10]

4 T i%
K 10m {17



y

b) Using slope and deﬂecﬂon method Imd ‘:unport moments and draw bending moment

- d1agram for the given beam. [10]
gm0 e
3 EI N B E
- - 6m e 2m
e sm 4"4‘6* B s
Support A sinké 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 dlagram for the ngn loaded frame.
Use moment dlstnbutlon method. A [20]
| JL4000N~ o | - $2000N |
om ] 1 [ lm H"Tf
P E If 4m
‘ . , 4m ' l
a) Deﬁnu shape factor and write propertles of plastlc hinge. Find shape factor .of the ;
- given T - beam section. o [10]
_ 2000mm : '
——
Using stiffness matrix method, find support reactions and draw bﬁndmg moment
diagram for the given loaded continuous beam. ’ ' [10]
RN 6kNm
1.5 1.5m ‘[l 4m _ !




R o e TR, L e - . T e e o ittt ot e

i 06 TRIBHUVAN UNIVERSITY Exam, | Regular/Back

' INSTITUTE OF ENGINE ERING Levei | BE | Full Marks | 80

f .. Bxamination Control Division |Programme | BCE | Pass Marks | 32
\%\“\ 2087 Ashadh: : | Year/ Part | /] | Time | 3 hrs. ]

Subject: - Theory of Structure II

v Candidates ars required to give their answers in théir own words as far as practicable,
- v Atternpt any, Four questions,
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1. a) Determine the external/interia] static indeterminacy and kinematic indeterminacy of ,
the structures shown in figure below, Ars they stablz or unstable? '[5]

i 4 e »\—-—ﬁ- -
2 ) N
. £
=y
>
be-sal
1) "Eor the frame shown éalcti}étéhollap?-;e valire of P2 "Asswming Mp as the ‘plastic
moment of resistance for all fhe member. i [15]
3
""‘;F’h, - * <
B2 .
22
- W wm "
. : y £2
O A _ 7%
| 4 2. @) Explain Cartigliamo’s theorem for determimation of displacement in a structural
. system and prove it. _ . (5]
‘ b)Y Use consistent deformation iz;iga'thcd to solve the frame and draw bending moment,
shear force and normai thrust i{agrams. ‘ » [15]
3m@?1§N
¢ .
=3 21
I 3m

]



‘ ) %
3. &) What is the consistent deformation method? Derive the formula. 51
b) Use slope deflection method to draw bending moment and shear foice diagrams of ths
bearn. | 1]
3CEm /~20KNm? 100N

) - éf,?
10m ’

- 6m 4 6m
/{. .

4. a) Explain about cases of Symmetry and anti symmetry. : - [5]
b) Analyze the frame shown in figure using stiffness method (displacement method).
Consider only flenural deformations and take E as coristant throughout. ‘ [13]

IR

S5m

5. 8) Explain Muller Breslay
how it'is applied.

1
i
)

principle for influence line diagram and show in an exam;

(3]

fﬂ . b)  Analyze the frames shown i figuie by moment distribrtion method. Also draw ATD),
7T STD, and BMD for the structure, -

[] b ]

T By

15KN/m

6
" 2EI sin
“'P A ’ | L 51}"
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Asswme suilable data if necessary,
1 ps

—

a) Compute Static Indeterminacy, Kinematic- Indeterminacy and Stability of the
© structures shown in-Sgure given below. : ' A : [10]

T

Axial deformation of ths members ars nég!ected.

el

Py
1
b
H
H

Compute the maximum central vertical deflection for a simply supported beam 6f
span L load¥d with a uniformly distributed Joad of w/unit length, EI is constant. Use

-~

stigliano’s theorem. . [101 -~
v <1 'a) Use consistent deformation method to draw 'bench'ug moment diagram of the chair-, -
P . frame loaded with a couple as shown. Take E =2 x 10 MPa, &= 3m, M = 50 kNm
' ' and I = 4.5 x 10*mm*. - Also draw shear force and normal thrust diagrams
" corresponding to the bending moment diagram. : ' [16]

s

,'f. 13 f-2[/3 71, .
b) A rectanguiar horizontal truss of span 12m and height 9n1 is with two diagonals and is
supporied by two hinges fixed at the base. A horizontal force of magnitude 100 k17 is
acting toward the truss at the lef Lap joint. The diagonal connecting the loaded joint
was manufactured Zem s'horteﬂhan the assigned lengll. Calculate the forces induced

in every member assuming Young's.modulus and cross-sectional areas of the every - oL
. 5 . N .
- member to be 2x10° MPa and 1 000mm? respectively. 107 - e



3.

w) _L/ELEI”L‘IT.& the member end mommts using slope dcﬂe#tma mctbod and draw BMD. -

a'\d SFD for the beam loaded as sno& vn in figure given below. Support B aftﬂ*’s down |

- e

by Smm and Support C rotates clockwise by 0.02 radian and EI is 20 t/mum’. . - (]

2¢m -
[ERREEREEER)

‘;t

"
A

I_ BT
L1m+'2rrm’

b) Draw Inf]u=nce Line Diagram for Shear Force at A of the proppecl camnever beam

TR

6 m

‘shown bel ow Calculate ordinates at 1. Om mccrval

ST

Pz

¢

1

[10]

.

L

'1.Qm

b

14

=
o

e 70m

“halrfe the frame loaded as shown in ﬁc’m—e given bélow. Uss Moment Distribution =

{ethod. Draw BNID and SFD.

201K

xlfm

EREATENN

LD

AR MKAS

b

|

!

R
o
»

T
X
a I} 1A CHQ«%

150 KN |2

preres ; 277
E

s v

i

f

[20]
50 KN

w
“ 3

\‘5‘

}o—e m——o—-e—G m——»—«-6 m—v '3 m r*—

l |

a) A single spanned fixed beam of length 9m has two concentrated forces applled
vertically downwards at 3m distance. from each énds. The left and right forces are
GOKN and 120kN 1especm'el\' Calculate the section modulus required to ;°ndﬁ1‘

system into collapse conditiop, if the yield stress and load factor for the rmtanals used

are 250 MPa and 1.15 respectively:

b) Analyze the f:a.me gwen below with umvtﬂnsﬂ)ls members using stlffne s method [10]‘

y Bt

(1]

. Gy
B P ;
, am
i
E...ga. .‘i
. P
s Im e 2 - m
4 1
TIXIEIT :
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