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'\ ?Féourth Semester B.E. Degree Examlnatmn June/July 2024
J Analysis of Determmate Structures

Time: 3 hrs.

ﬁ MMaX. MarkS: 1 00

Note: 1. Answer any FIVE full questions, choosing ONE full questlon ﬁont each module.
2. Assume data suitably wherever necessary.

o Module-1
1 a. Define: (i) Degree of freedom (11) Condition of equlhbnum (06 Marks)
b. Find the static and kinematic, indeterminacy of the following structures shown in Fig.Q1(b).

50, will be treated as malpractice.
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¢. Determine the reaction at ‘A’ and ‘B’ for the beam shown in Fig.Q1(c) using ILD.
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OR

2 a Brieﬂyi‘explﬁéin linear and non- Imear analysis and ILD (Influence Line Diagram). (06 Marks)
b. A uniformly distributed load 6f 50 kN/m and of length 7m is rolling over a simply supported
girder of span 20 m as shown in Fig.Q2(b). Determine:
(i) - Reaction at ‘B’; when the head of the UDL is at 7m from left end.

(i) Maximum reaction at support B.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fig.Q2(b) (14 Marks)
Module-2 ,
3 The multiple pointdeads of 120 kN, 150 kN, 150 kN, 100 kN and 80 kN as shown in Fig.Q3

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

with spacing 2m, 2:5m, 1.8m and 1.5m cross a girder of 25 m from left to right with 80 kN
load leading. Calculate:
(1) Reaction (i) Maximum SF and BM at a section 15 m from left
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Fig.Q3 (20 Marks)

The mu1t1ple point loads 100 kN, 1 0 kN, 80 kN and 150°kN.as shown in Fig.Q4 with
spacing of 2m crosses a girder of span 28 m from left to right with 100 kN load leading.
Calculate : 2
(1) Reactions
(i) Maximum BM at section 12M from left
(11) Maximum SF at asection 12M from left
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'Module-3 ;
Determine the slope and deflection at the free end
using moment area method Take El as constant.
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(10 Marks)
the point load for the beam shown in

Usin g the conjugate beam method.
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Fig.Q5(b) ‘ (10 Marks)
OR

A beam ‘AB’ of span 6m carries a point of 45 kN at a distance of 4m from left support end
A as shown in Fig.Q6(a)."Find: (i) Slope at A and B (ii) Deflection under the load.
Take E = 200 kN/mm® and T= 8.325 x 10" mm®. Using conjugate beam method.
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Fig.Q6(a) (10 Marks)
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(10 Marks)

7 a. Derive the expression for the straiﬁ energy stored m a member due to bending. (10 Marks)
b. A simply supported bea

‘AB’ of span 5m is as shown in Fig.Q7(b). Calculate the
deflection under the point load by the strain energy- method. Take EI= 6 x 10° kN-mZ.

6Oolen
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_ Fig.Q7(b)

8 a. Determine the vertical deflection at the free end“D’

Jfor the frame as: shown in Fig.Q8(a) by
using Castigliano’s theorem; Take EI = 16 x 1()4 KN-m?”. ‘

3m

&

(10 Marks)

¢ (10 Marks)
b. Determine the honzwntal deflection at pomt ‘C for the bent up bar as shown in Fig.Q8(b)

using unit load method Take EI= 6000 kN-m
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Fig.Q8(b)

(10 Marks)
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Module-5
Determine the bending moment, normal thrust and radial'shear at a section 4 metres from the
left support for a three hinged parabolic arch as shown in Fig.Q9(a).
20knim L 120ke

Fig.Q9(a)4 (10 Marks)
A cable of 20 meters and dip 4m carries a UDL of 20 kN/m over the whole span. Find:
(i) Maximum and minimum tension in the cable
(1)) Length of the cable (10 Marks)
\ OR
A three hinged parabolic arch is loaded as shown in Fig.Q10(a). Determine the reactions at
supports normal thrust, radial shear and bending moment at leﬁ quarter span of the arch.

(10 Marks)

Determine the maximum tenswn 1in the cable; and the inclination of the cable at the Support
Also determine the forces transmitted to the supporting pier if the cable passes over smooth

pulley on top of the pier. Thc(qnchor cable is at 30° to the horizontal. (10 Marks)
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