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S.E. (Civilb), {Second Semester) EXAMINATION, 2019
STRUCTURAL ANALYSIS—I
(2015 PATTERN)
Time : Two -Hours Maximum Marks : 50
N.B. :(— ()" Answer Question Nos. 1 or 2, 3 o4, 5 or 6, 7 or 8.
(i1) Neat diagrams must be fdrawngwherever necessary.
(itz) Figures to the right_ andicate:-full marks.
(iv) Assume suitable data; if(nécessary.

(v) Use of electronicypocket calculator is allowed.

1. (a) Determine the deflection at the mid span of a simply supported

beam shown in_fig. 1 by using Conjugate beam method: Take

constant valug of EI. [6]
50 kN
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| 2m N 3/
Fig. 1
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(b) Determine the vertical deflection at free end of beam ABC
shown in fig. 2 by using’ Castigliano’s first theorem. Consider

constant EI, (6]

Fig. 2
Or

2. (a)  Using Clapreyon’s three moment theorem analyse the continuous

beam ABC supported and-loaded “as shown in Fig. 3. [6]

120kN 160kN

Fig. 3
(b)  Determine the\zeaction Vg for a continuous beam ABC,shown

in Fig. 4 by using Castigliano’s second theopém. [6]

80 kN

A
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(b)
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Find the vertical deflectigni” of joint C of the pin jointed truss
shown in Fig. 5. The ¢ross-sectional area of horizontal member

is 1600 mm?andthe c/s area of inclined member is

2000 mmZ>eachC Take E = 200 kN/mm?2. [6]

? ¥ 120 kN

ig. o

Analyse the trusg shown in Fig. 6. Take constant AE. [6]

40 kN
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Or

4. (a) Four equal loads of 80kN each, equally spaced at 2 m apart
followed by (anuniformly distributed load of 60 kN/m run are
placed asg)shown.oin Fig. 7. Using influence lines, calculate
the shear’forcer and bending moment at a section 8 m from

left-spport) ‘A. [6]

80kN 80kN 80kN 80kN

5m ' 2ml Zim Fa2am7l2m”! 7m
<—— 8m Sie 12m

Fig. 7

(b) Draw the influenge\line diagrams for the forces in the members

UyUg, UgLg and) Ugly of the deck type bridge truss showzi

in Fig. 8. [6]
u1 uz U3 U4 Us UG U7
a4am
L2 L3 La . Le

I 6 Panels @ 3 meach=18 m |

Fig. 8
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5. (a) A three hinged paraboli¢- arch of span 20 m and rise of
5 m. It carries a ufniformly distributed load of intensity
20 kN/m oyer<theieft half of span and a point load of
120 kN at 5ym from the right end as shown in Fig. 9. Determine
BM, [Normal\thrust and Radial shear at a section D, 4 m

from’ )the."left support. [7]

20 kN/m

Fig.~9

(b) Derive an expkeskion for horizontal thrust when entire span
of two hinged parakolic arch is loaded with uniformly distributed

load of intensity” w KkN/m. [6]

Or

6. (a) A two hinged parabolic arch has a spari.of 60.m» and a central
rise of 10 m. It is subjected to{a “central point load of
40 kN at C as shown in Fig. 10.,The second moment of area
varies as the secant of the inclination gf’the arch axis. Determine

the horizontal thrust developed and-the reaction at the hinge
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also calculate the Bendingimoment, Normal Thrust and Radial

shear at a section 15.m from the left support A. [13]

! 15m

Fig. 10

7. (@) Determine the collapse loadof thé beam loaded as shown in

Fig. 11. [8]
w W 21V
A 1m D 2m E 1im B 2m F 1m C
Fig. 11
(b) State the dssumptions of Plastic Theory, [5]
Or

8. (a¢) Fig. 12 shows a frame ABCD./subjected to collapse
load. Determine the plastic moment capacity of the section
required. Assume the samel séctici is going to be used

throughout. [8]
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