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ME DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Electivev |
Structural Engineering -
ST 9252/203072/ST 952/UST 9152 — DESIGN OF BRIDGES

(Regulation 2009)

Time : Three hours _ ‘ Maximum : 100 marks
Use of relevant BIS, IRC and Pigeaud’s Curves are permitted.
Assuﬁle any required data suitably.
| Answer ALL éuestions.

PART A — (10 x 2 = 20 marks)
1. What are the aspects which influence the choice of type of bridge?
2. What is the specification of Class 70 R tracked vehicle loading?

3. Mention the guidelines for control of cracking to satisfy the serv1ceab1hty
requirements as per JRC 21 code.

4.  When will you adopt Courbon’s method?
- 5. What are the ideal situations to choose a balanced cantilever bridge?
6. Draw a typical profile of three span continuous bridges.

7. What are the different types of beams used in pre-tensioned prestressed
concrete bridges?

8.  What are the advantages of prestressed concrete bridges?
9. What are the forces acting on a pier?

10. Classify the expansion type bearings.
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PART B — (5 x 16 = 80 marks)

Describe in detail the various stages of investigations for important
bridges.

Or

What do you mean by ‘economical span’? Derive the conditions for an
economical span, stating clearly the assumptions made in derivation.

Design a deck slab bridge for the following data:

Clear distance between abutments : 6.5 in

Road | : NH (Two lane)

Foot path ‘ ¢ 1m on either side

Width of bearing : 400 mm

Wearing coat : 80 mm average

Loading : IRC Class AA (Tracked)

Materials : M30 Concrete and Fe415 Steel.
Or )

Using Courbon’s method, compute the design live load moments and
shear for main Tee beam girders of an RCC bridge to suit the following
data:

Clear width of road way : 7.5m

Span (Centre to centre of bearing) : 12.5m

Live load : IRC Class AA Tracked Vehicle
Average thickness of wearing coat : '80 mm

No. of main girders 4

Spacing gf Cross girdérs 1 4m

Materials used : M 30 concrete and Fe 415 steel.

Write the step by step procedure for design of a long span continuous
bridge. . '

Or

Sketch the typical cross section of a box girder highway bridge. When will
you choose this type of bridge?
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(a) A simply suppdrted beani of span 8 m and section 500 x 700 mm 1is

(b)

(a)

(b)

prestressed by a parabolic cable having an eccentricity of 100 mm at
centre of span and zero at supports with a prestressing force of 1500 kN.
If beam supports an udl of 42 kN/m, find the extreme stresses at mid
span section.

Or

Design a post tensioned prestressed concrete slab bridge deck to suit the
following data:

Clear span \ : 125 m

Width of bearing ©: 400 mm

Clear width of road way : 7.56m

Foot path : 1 m on either side

Kerb : 600 mm wide

Thickness of wearing coat : 80 mm

Loading : IRC Class AA tracked vehicle
Compressive strength at transfer : 35 N/mm? |

Materials o : M40 grade concrete and 7 mm

diameter high tensile wires
with an wultimate strength ' of
1500 N/mm?2. For supplementary
reinforcement adopt Fe4l15 grade
steel bars. '

Design a plate girder to carry a super imposed load of 175 kN/m on an
effective span of 16.5 m. '

Or

Design a reinforced concrete rocker bearing to transmit a support
reaction of 800 kN. Adopt M30 grade concrete and Fe415 grade steel.
Permissible bearing stress in concrete is 8 N/mm?2. Sketch the details of
reinforcements in the concrete rocker bearing.
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