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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

GBCSISCHE

USN 15CV741
Seventh Semester B.E. Degree Exami mn, June uly 2019
Design of Bridges
Time: 3 hrs. W . Max. Marks: 80

Note: 1. Answer any FIVE full questions, cho

ng ONE full question from each module.
2. Use of IRC:21-2000 allowed.
3. Assume any missing data sui ably

Explain linear waterway, afflux.and scour. (06 Marks)
Determine the water way for a bridge across a stream w1th a flood discharge of 225 m’/s,
velocity 1.5 m/s and w. dth  of flow at high flood, level 60 m, if allowable velocity under the
bridge is 1.8 m/s. Use" Qlesworth formula. ; (10 Marks)

§

. OR
Derive an expression for economic span of a bridge. (08 Marks)
Briefly explam class AA wheeled vehlcle with a neat sketch. (08 Marks)
~Module-2

Design'a slab bridge for the folfowmg details.
Loading = class AA tracked vehicle

Clear span =4.5 m .

Road width=7.5m

Foot path on either side = 600 mm
Thickness of wearing.course = 80 mm W/
For M25 concrete and Fe415 steel
ke=0.318d, jg=0.89d
Constant o = 2. 85

Den51ty of concrete =24 kN/m

in a CI’OSS SeCthI‘l (16 Marks)

,'D esign a slab brldge for the followmg details:

Carriage way width’™= 12 m

Kerb width = 550 mm o
Exposure condition = moderate
M25 concrete and Fe 415 steel”
Loading = class AA wheeled vehicle
Clear span = 5.0m; o =:3.0

‘Wearing course = 60 mm

Check for shear not required. No need to design Kerb. Show reinforcement details.
(16 Marks)
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Module-3
A T-Beam bridge has to be provided across a channel havmg followmg data. Design the slab
deck and show remforcement details. 4>

Food discharge = 30 m/s

Bed width=12 m

Side slope = 1:1

Depth of flow = 1.25 m

Maximum allowable afflux=1.50 cm
Number of longitudinal girders = 3 #
Load = IRC class AA tracked vehicle on ‘a'two lane highway of 7. 5 m-
M25 concrete and Fe415 steel, ke =00.318 d, ja = 0.89 d. ‘
Thickness of wearing course = 8()f5mr)n

Take m; = 0.043 and m, = 0.02 «,or' self weight of slab and surface finish. Take m; = 0.077
and m, = 0.058 for live load;'No eed to check for shear (16 Marks)

OR
A T-beam bridge ha be provided across a ohannel having following data. Design the .
T-beam and show, remforcement details.

Clear span = 14.m *
Number of longltudmal girders = 3
Spacing ofgxrders =3m

Width of main' girder =0.30 m
Spacmg of cross girders = 3.5 m U"
Widthof cross girder = 0.25 m (o, * :

M25 concrete and Fe415 steel = ky= 0.318 d, ja=0. 89 d :
Load = IRC class AA tracked Vehlcle on a two lane hlghwav of 7.5 m

Thickness of wearing doiitse = 80 mm
Take impact =10% ,

Overall depth = 1450 mm a0 NN

Reaction coefﬁcwnt for the crltlcal glrder due to live load 0 5 1 74 (16 Marks)

: Module-4
An RCC>pipe culvert is propo d for a drain | rrylng a design discharge of 1.40 m%s.
PermlsSIblé velocity of flow'i is I 50 m/s. Bed levelof drain 100.00 m, road formation level
103.004m, road width is 7;50 m. Embankment slope is 1.5:1. Table below gives the details of
NP3 pipe and its strength; ,

Pipe diameter o| ™ Remforcement Three edge bearing strength
Internal | External | Longitudinal | “Spiral
800 mm | 990.mm | 26.60 N/m | 130.40 N/m 57.48 kN/m

Embankment®load is 60 kN/m.fValue of Cs = 0.025 for IRC class AA wheel load of
62.50 kN Impact factor is 1.50."Coefficient of head loss at entry is 0.51. Coefficient of head
loss due to friction is 0.0033 L/(R)l 2. Design the pipe culvert. Draw the cross section of pipe
showing reinforcement and-bedding details. (16 Marks)

| OR

Design a box culyert havmg inside dimensions of 3.5m x 3.5 m. The culvert is subjected to a
super imposed dead load of 12 kN/m” and a live load of 35.7 kN/m? including impact. Unit
welght of soil ”‘*‘118 kN/m’. The coefficient of actlve earth pressure, ka=1/3. k=0.318 and

«««««
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Module-5
9 ' M
'r(-'}io;’ ~ARING,

R .

PLAN AT
RoTTOM_

Fi 1g:Q9
Check the adequacy of dimensions of the pier shown in Fig.Q9 for the following details.
Super structure = simply supported, T-béam of 21.30 m span
Foundation = well foundation
Dead'load from each span = 2250-kN
Reaction due to live load on one span = 900 kN
Maximum mean velocity of current = 3.6 m/s
Materials for pier : M20.grade concrete

Live load = IRC class AA tracked vehicle (16 Marks)
OR" ;
10 a. Explain with a'neat-sketch the following two types of bearings:
i) Fixed bearing
i) Expansion bearing P (08 Marks)
b. What are the functions of an expan51on joint? Explam it briefly with any two neat sketches.
. ; (08 Marks)
¥ %k kok 3k
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