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Instructions 
.The figures in the margin indicate full marks. 
This Question Paper consists of Section1 and 

Section-. Candidates are required to answer 

six (06) questions in all, selecting three (03) from 
each Section.

Assume suitable data if found necessary and indicate 
them clearly. 

All questions have been printed both in English and 
Hindi: In case of any ambiguity in Hindi version, the 
English version shall be considered authentic.

Parts of the same question must be answered 
together and must not be interposed between 
answers to other questions.
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(2) 

3) SECTION-I 

TUS-I

Answering PartD will be compulsory. Froom 

Part-A, Part-B and Part-C, total two question. 
are to be answered but not more than one 

from any one Part. 

distributed load of 30 kN/m for 8 m 
length from left support. Draw influence
line diagram for the bending moment at 
a section 6 m from the left support and 
then determine the bending moment at 
the section. 15 

(c) Using force method, calculate joint
moments for the frame shown in the 

figure below 15 PART-A 

60 kN 

-4 mn 4m- 
40 kN- 

B 
1. (a Using Castigliano's theorem, determine 

(2E) the vertical displacement at the free 
end D in the figure shown below. Take 

El =1-2x10" N-mm: 
(EI) (E 4 m 

20 A 
25 kN/m 

50 kN- 
B 

2 m 

13 4 m 

I EI =1-2x10 N-mm2 ifg: D 5 

-25 kN/m 
50 kN- 

2 m 

14 
4 m 

(b) A three-hinged symmetric parabolic
arch has a span of 20 m and a central 
rise of 4 m. It is loaded with a uniformly 

5 m D 
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4) 5) 

(u) 20 m A 4 m 381 
elastic deformation of concrete under 

20 the following cases 
Fue 8 m FT a 30 kN/m 1 %-RU 

tensioning and (i) Simultaneous 

anchoring of all the three cables 

tensioning and (ii) Successive

anchoring of the three cables, one 

at a time fAufRa fqi 
A single ISA 100 x 75x10 mm is used as 

a tension member with the longer leg 

connected to a 10 mm thick gusset

(b) 

plate. The connection is made with the 

help of a lug angle. What will be the net 

area required if 20 mm diameter rivets 

with at 150 MPa are used? The 
permissible shear and bearing stress in 
rivet are 100 MPa and 300 MPa respec- 
tively. The sections available for lug 
angles are 

60 kN 

k-4 m- 4 m- 

40 kN- B 
B (2EI) 

(E) (EI) 4 m 

ISA 60x 60 x8-896 mm 
ISA 60 x 60 x10-1100 mm2 
ISA 70x 70 x8-1200 mm2 

2. (a) A post-tensioned concrete beam 
100 mm wide and 300 mm deep is 

pre-stressed by three cables each witha 
cross-sectional area of 50 mm andd 
with an initial stress of 1200 MPa. All 

15 

(c)What are the advantages of 
(i) limit state method over working

stress method;
the three cables are straight and located 
100 mm from soffit of the beam. If the 

modular ratio is 6, calculate the loss 
of stress in the three cables due to 

(i) flange beam over rectangular beam;
füi) doubly reinforced beam over singly 

reinforced beam? 15 
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