(b) Verify the stability of the abutment shown in Fig. 5.1.
The other salient details are given below :

Material of the abutment : Concrete
Density of the sail : 18 KN/m?®
Coefficient of friction : 06
Angle of repose of thesoil, @ : 30°
Liveload onthebridge IRC Class AA (Tracked)
oEm GBm
Aea0m

Fig. 3.1
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Note :— Attempt all the questions. All questionscarry equal marks.
Assume any missing data, suitably.
1. Attempt any four parts: (5%x4=20)
(@) What are the factors that affect the development of
bridges ? Write the name of various types of bridges.
(b) What specifications should be followed while designing a
bridge ?
(c) Discusshbriefly thefactorsto be considered whiledeciding

the suitability of the site for apermanent bridge over ahill
stream.

(d) Why itisnecessary to calculate afflux while designing the
waterway of a bridge ?
(e) Explainthe classA and class B loading as per IRC.

(f) How will you use the various design curves given by M.
Pigeaud ? Also discuss the advantages of these curvesin
bridgedesign.
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2.

Attempt any one part :

(@

(20x1=20)
Explainthe Courbon'stheory for proportioning theliveloads
onthecrossgirdersindetail. Also discussthe calculations
involved in thistheory. On which conditionsthistheory is
applicable?

Describethe various methodsfor the analysis of slabs
subjected to the concentrated |oad.

(b) Designadeck slab for thefollowing particulars:
Clear span : 55m
Width of thefootpath : 1 mon either side
Wearing coat 100mm
Loading IRC Class AA (Tracked)
Materials M 35 Concrete and Fe 415 Steel
3. Attempt any one part of the following : (20x1=20)

(@) Draw atypical view of abox culvert. Also discuss why
the box culvertsare economical. Explainin detail the steps
of designing of the following for abox culvert :

(i) Loadsand reactions of box culvert
(i) Structural design of box culvert
(i) Hydraulic design of box culvert.

(b) Obtain Courbon'sreaction factor and the maximum bending
moment in case of a T-beam bridge having the following
details:

Roadway 2 lanes

Loading : IRCClassA

No.of manGirders : 3

c/c spacing ;o 26m

Span of the bridge : 16m

Kerb width : 600 mon either side
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4. Attempt any two parts:

(a

(b)

(©)

(10x2=20)
Explain the various types of steel bridges with their neat
sketches :

Deck Type Bridge, Through Type Bridge, Arch
Bridges, Suspension Bridges and Truss Bridges.

An open web girder bridge consiststo two Pratt trusses of
the type shown in the Fig. 4.1. The span of the trussis
24 m c/c of bearings. The bridge supports an equivalent
uniformly distributed live load of 175 kN per metre run.
The dead load transmitted to each truss inclusive of self
weight is 15 kN/m. Design the members U L. Assume
the impact factor to be 15%.

U, U, u, u, U,
T
4m
Al
LO I‘1 L2 L3 L4 L5 LG ‘
6panels@4mc/ic=24m
Fig.4.1

Discussabout the variousforcesacting on the steel bridges.
Also definethe "Economical Span".

5. Attempt any one part : (20x1=20)
(a) Designan elastomeric unreinforced neoprene pad bearing

tosuit thefollowing data:

Vertical load (sustained) 200 kN

Vertical load (dynamic) 40 kN

Horizontal force 60 kN

Modulusof rigidity of elastomer 1 N/mm?

Friction coefficient : 03
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