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UNIT | INDETERMINATE FRAMES

Degree of Static and Kinematic Indeterminacies — Analysis of continuous beams, plane frames and
indeterminate plane trusses by strain energy method (up to two degree of redundancy).

PART A
Q-No Questions BT Competence
T Level P
1 g)?gsrate the expression for strain energy due to bending and shear BT-1 Remembering
2. List out the equilibrium condition. BT-1 Remembering
3 Name any four methods used for computation of deflections in BT-1 Remembering
structures
4. What are all type of frames? BT-1 Remembering
5. What are the assumptions made in the structural analysis? BT-1 Remembering
6. List out the general methods of analysis in structural analysis. BT-1 Remembering
7. Define Compatibility Condition BT-1 Remembering
8. Define strain energy BT-1 Remembering
Find the degree of indeterminacy of structures as given below
9. j ¥ T ¥ E BT-1 Remembering

Find the degree of indeterminacy of structures as given below

10. BT-1 Remembering
11. Differentiate determinate and indeterminate of structure BT-2 Understanding
12. Differentiate static and kinematic indeterminacy of structure BT-2 Understanding
13. Compare the force and displacement methods of analysis. BT-2 Understanding
14, What is meant by perfect frame? BT-2 Understanding
15. :‘/yarrlri:hort notes on internal static in determinacy of pin jointed BT-2 Understanding
16. Discuss about the redundant force BT-2 Understanding
17. Differentiate external and internal indeterminacy of structures BT-2 Understanding
18. Define static indeterminacy of a structure. BT-2 Understanding
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Calculate the static indeterminacy of given pin jointed frame

L :

AY acam 4 peozm _%A%

19. BT-3 Applying
20. Calculate degree of indeterminacy of propped cantilever beam? BT-3 Applying
21 Determine the fr_ee end slope _of a cantilever due to applied moment BT-3 Applying
M at free end using energy principle.
22. Explain a pin-jointed frame with a sketch BT-3 Applying
23. Explain about principle of least work BT-3 Applying
Calculate degree of indeterminacy of the following. Fixed support i .
24. at both end and hinge at mid span. BT-3 Applying
25 A cantilever is subjected to a single concentrated load P at the BT-3 Applvin
' middle of the span. Calculate the static indeterminacy of the beam PPlyIng
PART B
1 Derive the expression for Statically indeterminate structure by BT-1 Remembering
energy method.
Determine the force in various members of the pin-jointed frame as
shown in Fig. If the member BC is short by an amount of &. All
members of the frame have same axial rigidity as AE.
B C
2. T BT-1 Remembering
L
L A D
: L
Estimate the reaction components as is shown in figure.
i) Propped cantilever beam
ii) Overhanging beam
2okM .
3. BT-2 Understanding

Prepared By: G.R.lyappan, A.P/Civil Engg




A ;AQ P
oam ¥ am A am
Determine the horizontal reaction of the portal frame shown in Fig,
by the energy method.
P
B B
B c _
E
4. ‘ BT-1 Remembering
h
A D l
I L {
Determine the horizontal reaction of the portal frame shown in Fig,
by the energy method.
w
B C
5.

BT-1 Remembering

} L 1

Find the forces in the members of the truss shown in Fig.. The axial
rigidities are same for all the members.

A B
4m BT-1 Remembering
C 1
E 4m D 4m
4 KN 8 kN

Determine the reaction components of the continuous beam ABC

loaded as shown in figure. El is constant throughout by using strain BT-4

Analyzing
energy method.
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Find the forces in the members of the truss shown in Fig.. The axial
rigidities are same for all the members.
B C

3m
D

4m F 4m E4m;@

1
4 kN 8 kN

BT-1

Remembering

Determine the reaction components in the continuous beam in
figure. Span BC is 5m length EI is constant throughout by using

strain energy method.
bo ki

Qakufm

BT-1

Remembering

10.

Determine the deflection of the free end of cantilever of length L
subjected to a point load ‘“W/2’ at the free end. Use Strain energy
method.

BT-2

Understanding

11.

Analyse the frame ABCD shown in Fig, by Strain energy method.

40 kN

BElemC

1m F 21
10 kN e—

(I) (I)
Im

Errrry

A D

BT-4

Analyzing

12.

Determine the deflection of the free end of cantilever of length L
subjected to a point load ‘W’ at the free end. Use Strain Energy
method

BT-2

Understanding

13.

Analyse the portal frame shown in figure by strain energy method.

BT-4

Analyzing
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Determine the reaction components in the continuous beam in
figure. El is constant throughout by using energy method.

60 kN/m

14.

El B El
4 m 4m N

»lat
> »

[
[«

BT-1

Remembering

Using consistent deformation method, determine the vertical
reaction at the roller support (D) for the frame as shown in fig.
flexural rigidity EI is constant for all the members.

E "‘ kﬂlm
QL KAL T

6m
15.

lfh‘\ L"W\

A i ;; D
¢ iy

BT-3

Applying

A continuous beam ABC of uniform section is simply supported at

A,B and C. the span AB and BC are 6m and 4m respectively. the
16. span AB carries a udl of 8kN/m and the span BC carries a central
concentrated load of 12kN. Determine the support reactions using
energy method and draw the bending moment diagram.

BT-3

Applying

A fixed beam of span 6m carries udl load of 4kN/m over the left
17. half span. analyze the beam using energy method and draw the
bending moment diagram.

BT-3

Applying

PART C

List the force methods and explain in detail about any methods with
an example.

BT-1

Remembering

2. Write in detail about the Equilibrium, Compatibility and Force

BT-1

Remembering
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displacement Relationships with an example.

Find the forces in the members of the truss shown in Fig.. The axial
rigidities are same for all the members. Use Strain Energy method.

8 kN
A | B :
3. BT-1 Remembering
4m
C
JE am D am }@
4 Fir_1d the slope_and deflfections_of a propped cantilever beam with BT-1 Remembering
point load at midspan using strain energy method.
A fixed beam of span 5m carries udl load of 3kN/m over the left
5. half span. analyze the beam using energy method and draw the BT-3 Applying

bending moment diagram.

UNIT Il SLOPE DEFLECTION METHOD

Slope deflection equations — Sign conventions -Equilibrium conditions - Analysis of continuous beams and
rigid frames— Rigid frames with inclined members - Support settlements- symmetric frames with Symmetric
and Skew-symmetric loadings.

Part - A
Q. No. Questions BT Level Competence
1. Who introduced Slope deflection method of analysis? BT-1 Remembering
2. What is the I|r_n|tat|on of slope-deflection equations applied in BT-1 Remembering
structural analysis?
3. What are the different support conditions? BT-1 Remembering
4, What are the quantities in terms of which the unknown moments are .
. . BT-1 Remembering
expressed in slope deflection method?
5. Write the slope deflection equation for the fixed beam with right half BT-1 Rememberin
of the span loaded with udl of intensity *w’ per meter run. g
6. What are the assumptions made in slope-deflection method? BT-1 Remembering
7. Write down the general slope deflection equations and state what .
BT-1 Remembering
each term represents.
8. What are the conditions at which side sway don't occour? BT-1 Remembering
9. What are the sign conventions used in slope deflection method? BT-1 Remembering
10. How many slope deflection equations are available for a two span BT-2 Understanding
continuous beam?
11. | Write down the slope deflection equation for a beam AB fixed at A .
and B subjected to a settlement d at B. BT-2 Understanding
12. | Write the fixed end moment for a fixed beam with triangular loading BT-2 Understanding
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with intensity zero at the supports.

13. | State the limitations of Slope deflection method. BT-2 Understanding
14. | Why is slope deflection method called as displacement method? BT-2 Understanding
15. | Write the fixed end moment for a udl distributed for the full span. BT-2 Understanding
16. | Write the fixed end moment for a point load located at mid span. BT-2 Understanding
17. | Explain the use of slope deflection method. BT-2 Understanding
18. | Mention the reasons due to which sway may occur in portal frames. BT-3 Applying
19. | Write the shear condition for the following frame.
’ 4m ¥
2m
16 kN — am BT-3 Applying
2m
A D
20. Explal_n the principle involved in the slope deflection method of BT-3 Applying
analysis.
21. | A rectangular portal will have horizontal sway only when it is
subjected to----------------------- OF----==-=mmmmmmmme- : BT-3 Applying
22. | Find the unknowns and equilibrium conditions of the continuous BT-3 Applvin
beam ABC with A, B and C are simply supported joints PPIYINg
23. | Write the equation for sway correction for the portal frame shown in
fig.
40 kN
B 2m L 2m C
1m F 2l BT-3 Applying
10 kN ——
(1) (I)
im
A D
24. | How do account for sway in slope deflection method for portal BT-3 Applying
frames?
25. | Arrigid frame is having totally 10 joints including support joints. Out
of slope deflection and moment distribution methods, which method BT-3 Applying
would you prefer for analysis? Why?
Part-B
Q. No. Questions BT Level Competence
1 A continuous beam ABC consist of span AB=3m and BC=4m, the | BT-1 Remembering
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ends A and C being fixed. AB and BC carry uniformly distributed
loads of intensity 4kN/m and 5kN/m respectively. The beam is of
uniform section throughout. What are its support moments? Draw
the bending moment diagram for the beam

Examine the given continuous beam and draw its BMD and SFD
using slope deflection method. EI=Constant.

Qe o o e

; | 5C BT-1 Remembering
{ N " : T L | l’! | JF
Analyse the continuous beam ABCD shown in fig. by slope
deflection method and summarize its results .Take El=Constant.
Also sketch the shear force and Bending Moment diagram.
BT-2 Understanding
i 1 K I.[I_ L I _._._-__: 3
Analyse the continious beam and draw the bending moment
diagram. )
100 kN 80 kN
BT-1 Remembering
Analys"emfhe continious beam and draw the bending moment
diagram.
6 KN/m 10 kN/m _
BT-1 Remembering
A El B ET ¢
L 4 m =I= B m N
Calculate the bending moments at A, B, and C for the two-span
continuous beam ABC. El is constant.
20 kN/m 12 kN/m
A% v 4 ¢ BT-2 | Understanding
Ef B El i
L 4 m 6 m N
*l
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Calculate the bending moments at A, and C for the two-span
continuous beam ABC by slope deflection method. EI is constant.

45 kN 48 kM

D E Z

2m 4 m Im 1 m |

BT-3

Applying

Calculate the bending moment at B of the beam shown. The vertical
settlement at support C is 10 mm. ElI = 300 kN-m2 is constant
throughout the section.

4 kN

El B £l

2.5m 1 25m N
L Ly

|=

BT-3

Applying

Calculate the bending moments at A, and C for the two-span
continuous beam ABC. El is constant.

100kN

i“—im —’Ir\/\(wvw&
2 "

B C
A2 T

10m } 10m i

BT-3

Applying

10

Calculate the bending moments at A, and C for the two-span
continuous beam ABC. El is constant.

80 kN
180 kNm

2 4m {\ 2m 2m l 2m B
,\9 / TB E(

1
6 m T 4m

BT-3

Applying

11

Analyse the frame by moment distribution method and draw bending
moment diagram

[‘h kN/m

BT-4

Analyzing
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12

Calculate the bending moment at E for the frame shown in figure. EI
is same for all the members

16 kN

B El C
1m 1m

2m 2m

BT-3

Applying

13

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A and C being fixed. AB and BC carry uniformly distributed
loads of intensity 5kN/m and 2kN/m respectively. The beam is of
uniform section throughout. What are its support moments? Draw the
bending moment diagram for the beam

BT-4

Analyzing

14

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A simply support and C being fixed. AB and BC carry
uniformly distributed loads of intensity 5kN/m and 2kN/m
respectively. The beam is of uniform section throughout. What are
its support moments? Draw the bending moment diagram for the
beam

BT-3

Applying

15

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A fixed and C simply supported. AB and BC carry uniformly
distributed loads of intensity 2kN/m and 4kN/m respectively. The
beam is of uniform section throughout. What are its support
moments? Draw the bending moment diagram for the beam

BT-3

Applying

16

Calculate the moment at B for the two-span continuous beam

ABC. El is constant.
60 kN/m

El B El

I 4m R 4m |

= g gl

BT-3

Applying

17

Calculate the moment at B for the two-span continuous beam
ABC. El is constant.

100kN

J:'— 5m — ~10kN/m
‘KY\{YY\Q{\/YYWY\E "
B N

10m f 10m ————————]

ANAANAN

BT-3

Applying
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Part-C

Q. No. Questions BT Level Competence
1 A continuous beam ABCD consists of spans AB, BC, and CD of
length 4m each. Both ends of the beam are fixed. The span CD BT -1 Rememberin
carries a point load of 60 kN at its middle point. Find the moments g
and reactions at the supports.
2 Draw the bending moment diagram for the given beam by slope
deflection method
 20kN/m SOKN BOKN ]
B ] C | _ E BT-2 Understanding
v : ) 2] T - S
pe————— 6m T o [T B | P, I P -
3 Analyse the frame by slope deflection method and draw bending
moment diagram
600 kN 600 kN
B C -t
T Ilm
l “ l BT-4 Analyzing
g -SSR
4 Analyse the frame by moment distribution method and draw bending
moment diagram
20 kN/m
B +z m+ gsr e
1m|Ef Eillm .
6 kN —> E F le— 6 kN BT-4 Analyzing
im| E El{3m
A Lo /.If]
5 Analyse the continious beam and draw the bending moment diagram.
A BkN 12kN 5 2kN/m " BT-4 Analyzing
Y YV Y YV

A4
4 2m  3m 2m/[\ 8m
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UNIT I1l: MOMENT DISTRIBUTION METHOD

Stiffness and carry over factors — Distribution and carryover of moments - Analysis of continuous Beams-

Plane rigid frames with and without sway — Support settlement - symmetric frames with symmetric and skew-

symmetric loadings.

Part - A
Q. No. Questions BT Level Competence
1. | What is distribution factor? BT-1 Remembering
2. | Explain about Stiffness factor BT-1 Remembering
3. | Define sway. BT-1 Remembering
4. | Define Stiffness BT-1 Remembering
5. | Define: Moment distribution method (Hardy Cross method) BT-1 Remembering
6. | What is carry over moment? BT-1 Remembering
7. | In a member AB, if a moment of —10 KNm is applied at A, what is .
. BT-1 Remembering
the moment carried over to B?
8. | What ~are symmetric and anti-symmetric quantities in structural BT-1 Remembering
behaviour?
9. | What are the situations where in sway will occur in portal frames? BT-1 Remembering
10. | What is the sum of distribution factors at a joint? BT-1 Remembering
11. | Explain about carry over factor BT-2 Understanding
12. | What do you understand by constant strength beam? BT-2 Understanding
13. | A rigid frame is having totally 10 joints including support joints. Out
of slope-deflection and moment distribution methods, which method BT-2 Understanding
would you prefer for analysis? Why?
14. ]Ic\:laer?]ggn any three reasons due to which sway may occur in portal BT-2 Understanding
15. | What is sway correction? BT-2 Understanding
16. | Give the _relatlve stiffness when the far end is (a) Simply supported BT-2 Understanding
and (b) Fixed.
17. | State how the redundancy of a rigid frame is calculated BT-2 Understanding
18. | What is the difference between absolute and relative stiffness? BT-2 Understanding
19. | Explain Naylor simplification BT-3 Applying
20. | Explain Flexural Rigidity of Beams. BT-3 Applying
21. \é\elggar:?are the advantages of Continuous beam over simply supported BT-3 Applying
22. | Explain the concepts involved in the Moment distribution method BT-3 Applying
(Hardy Cross method).
23. | In a member AB, if moment of -10kNm is applied at A, What is the BT-3 Applying
moment carried over to B?
24. | Write the Stiffness of the members for the joint A,B and Cof given .
beam? BT-3 Applying
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100kN

l<—— Sm -] 10kN/m

>
AN

B &°

10m . 10m !

25.

Write the distribution factor for the joint B of given beam?
100kN

5m | 10kN/m
R ¢
Tli

10m } 10m {

BT-3

Applying

PART-B

Q. No.

Questions

BT Level

Competence

Calculate the moment at B for the two-span continuous beam

ABC. El is constant.
60 kN/m

4m

Y
r
3

BT-1

Remembering

Calculate the mid-span moment for span AB and BC of the
continuous beam ABC given below. EI is constant.
30 kN/m

BT-1

Remembering

Calculate the moment at B for the two-span continuous beam
ABC. El is constant. (Moment distribution method)

25kN 25 kN

& El El -

"

| 2m 2m 2m | 2m |

BT-1

Remembering

Analyse the continious beam and draw the bending moment diagram.
(Moment distribution method)

BT-3

Applying
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10 kN/m

A El B El ¢
4m 6m =

5. | Calculate the bending moments at A, B, and C for the two-span
continuous beam ABC. El is constant.(Moment distribution method)

20 kN/m 12 kN/m
A7 L C :
EI B El - BT-3 Applying
L 4 m 6 m

6. | Analyse the continious beam and draw the bending moment diagram.
100 kN 80 kN

B .
A C BT-4 Analyzing
A, 2EI D 2EI /) EI E El AN

im 3im I m ! Im

7. | Analyse the continious beam and draw the bending moment diagram.

S kN 2 kN/m 5 kN
N l | l E BT-4 Analyzing
A+ OB Qc Qb O
}I.Sm{LSm% Im Il 3m %J‘SIn]II.ﬁm{

EI = 2000 kN-m*

8.
Analyse the continious beam and draw the bending moment diagram.
60 kN
~N 2 l BT-4 Analyzing
Wi 7 | i
e Q0 EAE» % %
‘ e _{ -2 2 =]|_1 e =_|

9. | Analyse the frame by moment distribution method and draw bending
moment diagram

BT-4 Analyzing
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B

A D l

N\ N\

- 3m———]
10. | Calculate the bending moment at E for the frame shown in figure. El
is same for all the members
BT-3 Applying
2m
A.
11. | Analyse the continious beam and draw the bending moment diagram.
6 kN
2 kN/m
8 kN-m
t 2m zm t am tlm 2m t BT-4 Analyzing
Ri Rz Rz Ra
12. | Analyse the continious beam and draw the bending moment diagram.
A BkN 12kN 2kN/m -
4 B vy © BT-4 Analyzing
A2m 3m  om ’l\ am l\
13. | Draw the bending moment diagram for the given beam by moment
distribution method
< 20kN/m S0KN BOKN .
._%Wiwww R S BT-4 |  Analyzing
\Z i \T 21 f I :
f= 6m ———}=— 3m —'—"I-—-'-I-—'\:.' 2. 5 =2 5pm ==
14. | Calculate the bending moment for the segment given below. take EI BT-1 Remembering

IS constant
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4 kN/m

IENTERERY

A

15.

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A and C being fixed. AB and BC carry uniformly distributed
loads of intensity SkN/m and 2kN/m respectively. The beam is of
uniform section throughout. What are its support moments? Draw the
bending moment diagram for the beam

BT-3

Applying

16.

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A simply support and C being fixed. AB and BC carry
uniformly distributed loads of intensity 5kN/m and 2kN/m
respectively. The beam is of uniform section throughout. What are
its support moments? Draw the bending moment diagram for the
beam

BT-3

Applying

17.

A continuous beam ABC consist of span AB=4m and BC=4m, the
ends A fixed and C simply supported. AB and BC carry uniformly
distributed loads of intensity 2kN/m and 4kN/m respectively. The
beam is of uniform section throughout. What are its support
moments? Draw the bending moment diagram for the beam

BT-3

Applying

PART - C

Q. No.

Questions

BT Level

Competence

Draw the bending moment diagram for the given beam by moment
distribution method
40 kN/m

B C

4m I 4m | 4m

BT-1

Remembering

Analyse the frame by moment distribution method and draw bending
moment diagram

BT-1

Remembering
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3. | Analyse the portal frame ABCD by moment distribution method. BC
is loaded with central point load of 50 kN at centre. AB=

BC=CD=5m in length. BT-3 Applying

4. | A Continuous beam ABCD fixed at A and D and continuous over
supports B and C. The span AB=5m carries a central concentrated
load of 10kN. The span BC=4m carries a uniformly distributed load
of 4 kN/m over the entire span of BC. The span CD=6m carries a BT-3 Applying
non-central concentrated load of 8 kN acting at a distance of 2m
from the end D. Analyse the beam and draw bending moment
diagram using moment distribution method and tabulate the results

5. Draw the bending moment diagram for the given beam by moment
distribution method

i

G |
20 kN s

Loy BT-4 Analyzing
(O, @

m D

A T mn

UNIT IV : FLEXIBILITY METHOD

Equilibrium Vs Compatibility -Primary structures - Compatibility conditions — Formation flexibility matrices -
Analysis of Indeterminate pin- jointed plane frames, continuous beams and rigid jointed plane frames by direct
flexibility approach.

Q.No PART-A BT Level Competence
What are the conditions to be satisfied for determinate structures and .

1. . . A BT-1 Remembering
how are indeterminate structures identified?

5 V\_/rlj[e_down the equation for th_e degree of_ static indeterminacy of the BT-1 Remembering
pin jointed Plane frames, explain the notations used.

3 _lee th_e mathe_m_atl_ca_l expression for the degree of static BT-1 Remembering
indeterminacy of rigid jointed plane frames.

4 What are the properties which chara_lcterlz_e if the structure response BT-1 Remembering
by means of force-displacement relationship?

5. List the classical methods of structural analysis. BT-1 Remembering

6. What is meant by flexibility? BT-1 Remembering

7. In flexibility method unknown quantities are --------------------- and | BT-1 Remembering
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final equations are-------------

8. Write about the indeterminate structures. BT-1 Remembering
9. List the variables in the force method. BT-1 Remembering
10. !Brlefly mention the two types of matrix methods of analysis of BT-1 Remembering
indeterminate structures.
11. Define a primary structure. BT-1 Remembering
12. What is a primary structure? BT-2 Understanding
13. What are equilibrium equations? BT-2 Understanding
14, What are the different methods of analysis of indeterminate BT-2 Understanding
structures?
15. Differentiate Stiffness method from flexibility method. BT-2 Understanding
16. What are the basic requirements of structural analysis? BT-2 Understanding
17. Write the equation for degree of indeterminacy of 2D trusses. BT-2 Understanding
18. What is meant by compatibility condition? BT-2 Understanding
10. \r/nv(::;%et:le element Flexibility matrix for a beam member and truss BT-2 Understanding
20. Define External and Internal indeterminacy. BT-2 Understanding
21. Explain the term flexibility coefficient. BT-3 Applying
Choose the correct answer. The flexibility method is best suited when
22. the static indeterminacy is -------- the kinematic indeterminacy. (a) BT-3 Applying
Less than (b) Equal to (C) Greater than .
23. What is meant by generalized coordinates? BT-3 Applying
24, Explain the compatibility condition used in the flexibility method? BT-3 Applying
25. What is the displacement transformation matrix? BT-3 Applying
Q-No PART -B BT Level Competence
1. | Analyse the pin-jointed plane frame shown in Fig below by flexibility
matrix method. The flexibility for each member is 0.0025 mm/KN.
{o KN
SN Y 2 B2
_ BT-4 Analyzing
4m
— A : Ay
‘ 4w ‘
2. | Analyse the continuous beam ABC shown in Fig below by flexibility
matrix method and draw the bending moment diagram. Rg and R¢ are
redundant
16 kN I m BN BT-4 Analyzing
B . c
A ::l 10m 2 Bm S5m
El=3 El=1
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3. | Generate the flexibility matrix of beam ABC as shown in figure,
below by flexibility matrix method and sketch the bending moment

diagram
240 KN 120 kM
by o VI ; J %c BT-4 Analyzing
- Sm—+4— §m—4—5m——5m—
El= constant
4. | A two span continuous beam ABCD is fixed at A and hinged at
support B and C. span of AB =Span of BC =9m. Arrange the BT-4 Analyzing

flexibility influence co-efficient matrix assuming vertical reaction at
B and C as redundant.

5. Calculate the deflection and moments of continuous beam shown in
Fig below using force method.

10 KM & KMN/m
A \ll B r—v—Jé\/—\rv-%c BT-4 Analyzing

F1.5m—4—1.5m - 4m i

El = constant

6. | A cantilever is subjected to a single concentrated load P at the middle
of the span. Calculate the deflection at the free end using flexibility BT-4 Analyzing
matrix method. EI is uniform throughout.

7. | Analyze the continuous beam ABCD shown in Fig below by
flexibility matrix method and draw the bending moment diagram. Mg
and Mc are redundant

40 kN/m

BT-4 Analyzing
A%D
B C

8. | A portal frame ABCD with supports A and D are fixed at same level
carries a uniformly distributed load of 80kN/m on the span AB. Span

AB=BC=CD=9m. El is constant throughout. Analyze the frame by BT-4 Analyzing
stiffness matrix method.
9. | Solve the portal frame ABCD shown in Fig below by flexibility BT-4 Analyzing

matrix method and sketch the bending moment diagram.
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50 kN

2Zm \l/ 2m
2T E 21
4m
4m |15 151
A
or N
D
10. | Solve the portal frame ABCD shown in Fig below by flexibility
matrix method and sketch the bending moment diagram.
3odkn
KE. <
A2 F M s S g
BT-4 Analyzing
S 5
Fixed .
A b D
EE= Cc«sf‘q'azzr
11. | A portal frame ABCD with supports A and D are fixed at same level
carries a concentrated load of 100kN at centre of the span AB. Span BT-4 Analvzin
AB=BC=CD=10 m. El is constant throughout. Analyze the frame by yzing
stiffness matrix method.
12. | Examine the moment of the continuous beam shown in Fig below by
flexibility method.
40 kN 30 kN 12 kN/m .
A 2m ‘ 2m l 2m l%
JAY GD o i@T &
13. | Estimate the forces in all the members of the pin-jointed frames
shown in Fig below by flexibility method, AE = constant.
s :
12m BT-4 Analyzing
120N
14. | A cantilever beam is subjected to an udl of ‘w’kN/m throughout the
entire span. Calculate the deflection at the free end using flexibility BT-4 Analyzing

matrix method. EI is uniform throughout.
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15. | Analyze the portal frame as shown in fig. by flexibility method and
draw the bending moment diagram.
10 KN/m
w T 1
e w0 A BB B A b b hd v Y~ ool
} B £ { =
| o BT-3 |  Applying
Ih? ‘. ‘ El E ' Apihs
| | |
L ":; 7 "E\ C[ Y
. v \\.
16. | Using flexibility matrix method, analyse and draw the bending
moment diagram continuous beam as shown in fig, consider EIl
constant throughout.
3 kN N kN )
] =1 ! C Ik BT-3 Applying
17. | Analyse the pin jointed plane frame show in fig. by flexibility
method.
T Y s
¥ 50° /
s BT-3 Applying
' \/ .
—_— - 0 U 1
Y.
Q.No PART - C BT Level Competence
1. | Analyze the continuous beam shown in figure using stiffness matrix
method. EI is constant. BT-3 Applying
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100 K
A 4

A cantilever of length 15m is subjected to a single concentrated load
of 15kN at the middle of the span. Find the deflection at the free end
using flexibility matrix method. El is uniform throughout.

BT-3

Applying

A two span continuous beam ABC is fixed at A and hinged at support
B and C. Span AB=BC=9m. Set up flexibility influence coefficient
matrix assuming vertical reaction at B and C as redundant.

BT-3

Applying

A portal frame ABCD with supports A and D are fixed at same level
carries a uniformly distributed load of 50kN/m on the span AB. Span
AB=CD=6m and Span BC=4m. EI is constant throughout. Analyze
the frame by flexibility matrix method.

BT-3

Applying

Analyze the continuous beam shown in fig. by using flexibility
method and draw the shearing force and bending moment diagram
giving critical value. consider EI is constant throughout.

BT-4

Analyzing

UNIT V: STIFFNESS MATRIX METHOD

Restrained structure —Formation of stiffness matrices — Rotation matrix — Transformation of Stiffness matrices
-Analysis of Continuous Beams, Pin-jointed plane frames and rigid frames by direct stiffness method.

Q.No PART-A BT Level Competence
1. | What are the basic unknowns in stiffness matrix method? BT-1 Remembering
2. Define degree of freedom of the structure with an example. BT-1 Remembering
3. Define Local and Global coordinates. BT-1 Remembering
4. | Write down the rotation matrix for 2D beam element. BT-1 Remembering
5. Define Stiffness coefficient Kij. BT-1 Remembering
6. Is it possible to develop the flexibility matrix for an unstable BT-1 Remembering

structure?
7. | What is transformation matrix? BT-1 Remembering
8. Explain about the properties of stiffness matrix. BT-2 Understanding
Q. Explain the global stiffness matrices. BT-2 Understanding
10. | Explain the steps involved in stiffness matrix method of analysis. BT-2 Understanding
11. | Differentiate between flexibility and stiffness. BT-2 Understanding
12. ]cherlve the stiffness matrix of a typical pin-jointed two-dimensional BT-2 Understanding
rame element.
13. | Write the properties of stiffness matrix. BT-2 Understanding
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14. | Write a short note on element stiffness matrix. BT-2 Understanding
15. Wr::]c;r:ri[))([)operty of a structure determines the size of its stiffness BT.2 Understanding
16. | What is meant by relative stiffness of a member? BT-2 Understanding
17. | Explain the terms stiffness matrix and flexibility matrix. Show that BT-3 Applvin
these are inverse of each other. PPIyINg
18. | Create the stiffness matrix for a 2D beam element BT-3 Applying
19. | How are the basic equations of stiffness matrix obtained? BT-3 Applying
20. | Explain about generalized coordinates. BT-3 Applying
21. | What is the relationship between the flexibility and stiffness matrix? BT-3 Applying
22. | Types of Boundary Condition BT-3 Applying
23. | Explain formation of load Vector BT-3 Applying
24. | Determine the statically inderminacy of the frame .
C Oy D
) N, [ BT-3 Applying
Kt agalEl
25. | Determine the statically inderminacy of the frame .
16 kN
B E l ("
1m 1m
b 2m BT-3 Applying
A"?W o .rD
Q.No PART-B BT Level Competence
1. | Analyse the continuous beam ABC shown in Fig below by stiffness
method and also sketch the bending moment diagram.
16 kN I m 16 kN
B A c BT-3 Applying
A :l 10m = sm Sm 7o
El=3 El=1
2. | Analyse the portal frame ABCD shown in Fig below by stiffness BT-3 Applying

method and also sketch the bending moment diagram.
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30 kN 30 kNIm

B Cc
Zm Zm
4m El = constant 4m
A D
i

Eriarir s
3. Examine the continuous beam ABC shown in Fig below by stiffness
method and also draw the shear force diagram.
10 KN 6 KNim

A \l} B r—v—Jé\/—\rv-b .
a AN | A BT-3 Applying

15 m—4=1.5m— 4m i

El = constant

4. | Analyze the portal frame ABCD shown in Fig below by stiffness
method and also estimate the bending moment.

50 kN
2m J/Zm
2I E 2T
4m BT-3 Applying
4m |[15T 151
A
D

5. Compute the final forces of continuous beam shown in Fig below
using displacement method.

240 KN 120 kM

A \I.r E '\l) b

Q ﬁ e BT-2 Understanding

- 5m-4— Em—~4—5m——IFm—

El= constant

6. | Analyse the truss shown in Fig below using displacement method.

20 om?

30 em?

20 ¢m? im BT-3 Applying
3 tm 2(} £m

4m

20 em?
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Solve the portal frame shown in Fig below by matrix stiffness method
and sketch the SFD and BMD. Given El is constant.

e &
) KNfm ik
L

A S

BT-3

Applying

A two span continuous beam ABC is fixed at A and simply supported
over the supports B and C. AB=6m and BC = 4m. Moment of inertia
is constant throughout. A uniformly distributed load of 20kN/m acts
over AB and a single concentrated load of 6 tons acts on BC.
Estimate BM by stiffness matrix method.

BT-3

Applying

A portal frame ABCD with A and D are fixed at same level carries a
uniformly distributed load of 20kN/m. EI is constant throughout.
Assess the final forces by stiffness matrix method. Take Span
AB=BC=CD=6m.

BT-3

Applying

10.

A continuous beam ABC is fixed at A and simply supported over the
supports B and C. AB = 11m and BC = 9m. Moment of inertia is
constant throughout. A single concentrated central load of 120 kN
acts on AB and a uniformly distributed load of 10 kN/m acts over
BC, examine the final forces by stiffness matrix method and draw
BMD.

BT-3

Applying

11.

A continuous beam ABCB is simply supported over the supports A,
B, Cand D. AB = 10m, BC = 8m and CD=10m. Moment of inertia is
constant throughout. A single concentrated central load of 12 tons
acts on AB and a uniformly distributed load of 10Tons/m acts over
BC, examine the final forces by stiffness matrix method and draw
BMD.

BT-3

Applying

12.

Analyze the continuous beam shown in fig. by stiffness matrix
method
40 kN/m

B C

4m I 4m | 4m

BT-3

Applying

13.

A portal frame ABCD with A and D are fixed at same level Span AB
carries a uniformly distributed load of 20kN /meters. EIl is constant
throughout. Assess the final forces by stiffness matrix method. Span

BT-3

Applying

14.

Estimate the forces in all the members of the pin-jointed frames
shown in Fig below by Stiffness matrix method, AE = constant.

BT-3

Applying
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[ 120N
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15. | Analyze the portal frame as shown in fig. by stiffness method and
draw the bending moment diagram.

10 KN/m
| ¥ 0 !
‘ o !_1_! 2 AR hd hd hd v |Y C
o £} ’ A
!
g l y
= i} am
=/ =7 |
o/ Lo
’ a |
| {
A | ‘-
L 7 7 A CI ‘—v
o SIS S \
: on
w —
- -

16. | Using stiffness meihod, analyse and draw the bending moment
diagram continuous beam as shown in fig, consider El constant
throughout.

17. | Analyse the pin jointed plane frame show in fig. by stiffness method.

¢ Y ¥ ad
, \: } 45° 'y
4
W e na® /
\ Ou /
\
\ / 4
“\
L \
| \ ’
s /‘
[ \
! \ 7
‘ \ | /
\| /
¥ \/ s
—_t D O K
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Q.No

PART-C

BT Level

Competence

Solve the portal frame ABCD shown in Fig below by stiffness matrix
method .

2O KN/,

%m NN S
+
1S3

3m
1 1 | U

# l
Sm 7757 i

¥ ¥

BT-3

Applying

A portal frame ABCD with A and D are fixed at same level span
AB=6m carries a uniformly distributed load of 20kN /meters. Span
BC = CD=5m carries uniformly distributed load of 5kN/m EI is
constant throughout. Assess the final forces by stiffness matrix
method.

BT-3

Applying

Estimate the forces in all the members of the pin-jointed frame as
shown in Fig below by Stiffness matrix method, AE is constant for all
members.

BT-3

Applying

A three span continuous beam ABCD is fixed at A and D and hinged
at support B and C. Span AB=BC=CD=5m carries uniformly
distributed load of 8kN/m throughout the beam. Analyze by Stiffness
Matrix method

BT-3

Applying

Using the stiffness method, analyse the pin-jointed frame in figure.

the cross sectional areas A and E are same for all the members.
10k

20 kN —» 2 ‘I’C

3m

BT-3

Applying
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