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USN L ‘ ’ 15CV81

Eighth Semester B.E. Degree Examination, June/July 2019
Quantity Surveying and Contracts Management

Time: 3 hrs. -~ Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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2
3 Module-1
= 7 The details of the two room building are shown in the Fig.Q.1. Estimate the quantities and
& cost of the following items of works:
= 1) Earth work excavation for foundation in ordinary soil at Rs.300/im°
0 o S % s . =N
g ii)  Cement concrete bed 1:4:8 for wall foundations at Rs.2500/m’
g :3 iif)  SSM (Size Stone Masonry) in CM 1:8 for footings and basement foundation at
= Rs.1800/m’
= Z iv)  First class BBM (Burst Brick Masonry) work for super structure in CM 1:6 at
g o
= " Rs.2000/m’
gl , 1 ;
£ v) RCC 1 :]; :3 root slab at Rs.3000/m". (16 Marks)
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OR

What are the different types of estimates? Explain any three different types of estimation.

(16 Marks)

Module-2
The details of septic tank are shown in the Fig.Q.3. Estimate the

items of work and cost of abstract:
Earthwork in excavation for foundation hard soil at Rs.400/m’

quantities for the following

)
ii)  PCC 1:4:8 for bed concrete at Rs._ZZSOO/m3
iy BBM in CM 1:4 for side walls at Rs.2200/m’
iv) RCC 1:1%:3 for cover slab at Rs.3000/m’ (16 Marks)
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Fig.Q.3

OR
Estimate the quantities and cost of earth work for a portion of the road form the following
data. Formation width of the road is 10m side slopes are 2:1 in filling and 1.5:1 in cutting.
The cost of filing is Rs.180/m’ and cutting Rs.120/m”.

20f3

Ch. (m) 0 40 80 120 160 200 240 280
RL of GL (m) | 100.60 | 100.20 | 99.80 | 100.20 100.80 | 101.90 | 102.40 | 102.50
RL of FL (m) | 101.00 « Raising Gradient | in 400 —
(16 Marks)
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Module-3
Write the detailed technical specifications for the following:
i) Earth work excavation for foundation

i)  Burnt Brick Masonary in CM 1:6
iii) Plastering in CM 1:6 to interior surface
iv) RCC work proportion 1:2:4. (16 Marks)

OR
Carryout the rate analysis for the following:
i) Earth work excavation for foundation in ordinary soil.
iy P.C.C.1:4:8 for foundation using 40mm and down size aggregate.
iii) Coursed rubble masonry in CM 1:6.

. : 1 :

iv) RCC 1: l; -3 forroof slab. (16 Marks)
Module-4

Ixplain the procedure of tendering and award of works in civil engineering projects.

(16 Marks)
OR

What are the different types of contracts? Explain any thice types of contracts. (16 Marks)
Module-5

Write short notes about any four of the following:

i)  Performance security

ii)  Liguidated damages
i) Contract management
iv)  Breach of contract

V) Mobilization and equipment advances. (16 Marks)
OR
What is the difference between the cost, estimate and value? (06 Marks)
Explain the methods of valuation. (10 Marks)
* % %k k k
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USN 15CV82

Eighth Semester B.E. Degree Examination, June/July 2019
Design of Pre-Stressed Concrete Elements

Time: 3 hrs. “ Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing
ONE full question from each module.
2. Use of IS 1343 is permitted.

Module-1

I a. Define pre-stressed concrete. Write any three differences between pre-tensioning and post-
tensioning. (05 Marks)

b. Explain with neat sketch Gifford Udal system of pre-stressing. (05 Marks)

¢. What is pressure line? plot the pressure line for a simply supported rectangular beam of size

bxh subjected to uniformly distributed load and pre-stressed by a force P at a constant
eccentricity of h/6 such that bottom fibre stress at midspan due to all loads and P equal to

7ZCro. (06 Marks)

OR

2 a. Explain the concept of load balancing in pre-stressed concrete design. (06 Marks)
b. A concrete beam of symmetrical | section of simply supported span 10m has width and
thickness of flange 250mm and 80mm respectively. thickness of web is 80mm and overall

depth of section is 500mm. The beam is pre-stressed by a parabolic cable with an
cecentricity of 150mm below centriodal axis at midspan and concentric at supports. The

initial and final pre-stressing force in the cabl eis 250 kN and 200 kN respectively. The

beam supports a live load of 3 kN/m. Calculate the fibre stress in concrete at transfer and at
working loads sketch the stress distribution. (10 Marks)

Module-2

3 a. List the various types of losses in pre-stressed concrete members. Explain the types of loss
of pre-stress in post tensioned members only. (06 Marks)
b. A PSC heam 200mm x 300mm is pre-stressed with wires of area 300mm’ located at an
cccentricity of 100mm below centriodal axis at midsapn and zero at supports. Initial pre-
stress in the wires is 1 kN/mm®. The span of the beam is 10m. Calculate the loss of pre-
stress and total percentage of loss of pre-stress in wires if i) the bema is pre-tensioned ii) the
beam is post tensioned, using the following data :
Grade of concrete Mg, Es = 210 kN/mm” shrinkage strain in concrete for pre tensioned
member = 300 x 107°, Age of concrete at transfer for post tensioned beam = 8 days, creep
coefficient = 1.6. Slip at anchorage = 2mm coefficient of friction between concrete and
cable duct = 0.55. Friction coefficient for wave effect = 0.0015/m. (10 Marks)

1 of3
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OR

What are the factors affecting deflection of a PSC beam? (04 Marks)

A PSC beam span supported over a span of 8m is of rectangular section of size
150mm x 300mm. The beam is pre-stressed by a parabolic cable having an eccentricity of
{0mm below centriodal axis at mid span and 30mm above the centriodal axis at the ends.
The intial pre-stressing force in the cable is 350 kN. The beam supports a concentrated load
of 10kN at midspan and uniformly distributed load of 2 kN/m over the entire span. Grade of
concrete is Mao. Estimate the following deflection :

i) Short term deflection due to pre-stress and self weight
ii) Long-term deflection due to pre-stress, self weight and imposed loads, allowing 20%
loss of pre-stress and taking creep coefficient of 1.80
iii) Check the deflection as per IS 13421980 requirements. (12 Marks)

Module-3

A post tensioned unbounded beam section 120mm x 300mm is pre-stressed by 7 wires of
smm dijameter with an effective cover of 50mm and elfective stress of 1200 N/mm®. The
beam is of 7.5m span. If My concrete is used and f, = 1600 MPa, find the ultimate flexural
strength of the section. (08 Marks)

A post tensioned bounded Tee section has 2 flange width of 800m and thickness of 250mm.
The thickness of web is 200mm. The area oi high tensile wire is 4000 mm” located at
1200mm from top of flange. The characteristic strength of steel and concrete are 1500
N/mm? and 40 N/mm? respectively. Calculate the ultimate moment capacity of the section
using IS 1343 recommendation. (08 Marks)

OR

Design a pre-stressed concrete beam as Type—1 member to carry a superimposed load of
12 kN/m over a simply supported span of 25m. The gcrmissible stress in compression for
concrete at transfer and working loads are 14 N/mm” and 12 N/mm” respectively. Initial
stress in pre-siressing cable is 1000 N/mm:. Loss of pre-stress is 20%. Adopt Freyssenet

5 cables each of 12 wires of 5 mm diameter. (16 Marks)
Module-4

Explain different methods of improving shear resistance of PSC members. (05 Marks)

Explain the mechanism of shear failure in PSC beams. (05 Marks)

The support section of PSC beam 120mm x 250mm is required to carry an ultimate shear
force of 70kN. The compressive stress at the centriodal axis is SMPa and fy = 40 MPa,

fy =415 MPa cover to reinforcement = S0mm. Design the suitable shear reinforcement at the
section as per IS — 1343 recommendation. (06 Marks)

-,
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OR

Differentiate between web shear, flexural and flexure shear cranks in PSC members with
neat sketches. (06 Marks)
A PSC beam 300mm x 1000mm is subjected to a shear force of SO0KN under working loads
near support section. The effective pre stressing force in the tendon is 800kN. The cable is
parabolic with zero eccentricity at support and 300mm below centriodal axis at midspan.
The span of the beam is 12m. If Myo concrete is used estimate the principal tension in

concrete at support section and if required design the shear reinforcement. (10 Marks)
Module-5

Write a note on anchorage zone stresses. (05 Marks)

Explain end zone reinforcement. (05 Marks)

The end block of a post tensioned beam 500mm x 1000mm is pre-stressed 2 cables each
comprising of 5 wires of 7mm diameter. The cable is anchored by square anchor plates
400mm x 400mm with their centre loctaed at 250mm froni the top and bottom edges of the
beam. The jacking force in the cable is 3000kN. Design a suitable anchorage zone
reinforcement as per 1S-1343 code provisions. (06 Marks)

OR

A pre tensioned rectangular beam of size 120mm x 240mm is simply supported over a span
of 6m. The beam is prestressed by tendons carrying on initial pre-stressign force of 225 kN
at a constan eccentricity of 40mm. The loss of pre-stress is assumed to be 15%. The beam is
incorporated in a composite T-beam by casting a top flange of 450mm wide and 40mm
thick. Live load on composite beam is 8kN/m”. Calculate the resultant stress developed in
the beam assuming the pre tensioned beam is unpropped during casting of top flange if the
modulus of elasticity of the flange portion and the pre tensioned beam are 28 kN/mm”* and
35kN/mm” respectively. Also check the composite T-beam for limit state of deflection.

(16 Marks)

ok ok k%
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Eighth Semester B.E. Degree Examination, June/July 2019
Pavement Design

hrs. Max. Marks: 80
Note: 1. Answer any FIVE full questions, choosing
ONE full question from each module.
2. Missing data, if any may be assumed.
3. Use of relevant charts is permitted.

Module-1
Draw neat sketch of cross section of a flexible pavement and describe the functions of each
layer. (08 Marks)
Determine the deflection values under a wheel load of 60kN and contact pressure 0.7 N/mm”
in a homogeneous mass of soil at a depth of Z = 2.5a upto a radial distance of r = 5a. Take
modulus of elasticity of subgrade as 8 N/mm®. Sketch the decflection curve. Use Fig.Q.1(b).
(08 Marks)
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Figure #ab-: Vertical Deflection w due to Circular Loading (Foster and Ahlvin, 1954)

Fig.Q.1(b)

OR
Compare the salicnt features of flexible and rigid pavements. (08 Marks)
A plate load test was carried out on subgrade using 300mm diameter plate and
mnrcspondmg to a deflection of Smm, the load sustained on the plate per unit arca was
0.08 N/mm®. The test was repeated on base course of thickness 300mm and unit load
sustained was 0.45 N/mm® at the same deflection. Find:
i) Elastic modulus of subgrade and the ratio EP/ES.
i) What should be the thickness of base course as to sustain wheel load of 50kN and
contact pressure 0.6 N/mm® so that maximum deflection does not exceed Smm. Use
Fig.Q.2(b). (08 Marks)
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Module-2
Explain what is trust action. What are the factors affecting frost action and what are the

remedial measures? (08 Marks)
Explain Equivalent Wheel factor (EWL). Caleulate design repetitions for 20 years period for
various wheel loads equivalent to 22.68kN wheel load using the following survey data on a

four lane road. (08 Marks)
Wheel load, kN | AOT, both directions | 76 of traffic volume

22.68 Total volume of 13.17
2722 traffic consisting of 15.30
31.75 traffic growth =215 11.36
36.29 14,11
40.82 6.21

45.36 5.84

OR
Design a highway pavement using Mel.cod method for a wheel load of 5100 kg with tyre
pressure 6.5 kg/km”. The plate bearing test conducted on subgrade soil using 30cm diameter.
Plate yielded pressure of 2.5kg/em” after 10 load repetitions at 0.5cm deflection. What will
be the pavement thickness, if design deflection is taken as 0.35cm? Use Fig.Q.4a(i) and

Fig.Q.4a(ii).
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Design the pavement by triaxial method using the following data:
Wheel load = 51 kN, radius of contact area = 150 mm
Traffic coefficient = 1.5,
Rainfall coefficient = 0.9
Design deflection = 2.5mm
E of subgrade = 10 N/mm?
E of base course = 40 N/mm®

E of 7Smm thick bituminous concrete surface = 100 N/mm?>. (08 Marks)
Module-3
List the general causes of flexible pavement failures and describe the failures in sub base
and base courses. (08 Marks)
Explain the step by step procedure of conducting Benkleman Beam deflection studies for
cvaluation of flexible pavement surface condition. (08 Marks)
OR
Briefly explain the typical types of flexible pavement failures. (08 Marks)

Existing black top pavement was tested using Benkleman beam. The observations recorded
at a pavement temperature of 43°C are given below. Compute the thickness of bituminous
concrete overlay taking allowable deflection as 1.25mmi, factor of subgrade moisture as
content as 2 and accuracy 84%.

1.46, 1.52, 1.56, 1.76, 1.96, 1.74, 1.68, 1.74, 1.96, 1.42, 1.56. 1.62mm. (08 Marks)
Module-4
As per IRC 58-2002, explain the procedure of design of rigid pavements. (08 Marks)

Calculate the wheel load stresses at edge and corner regions of a CC pavement using
modified equations and the following data: wheel load = 51 kN E = 3 x 10" N/mm®
i =0.15 pavement thickness = 180mm. radius of contact area = 150mm and modulus of

subgrade reaction = 0.06 N/mm’. (08 Marks)
OR

Explain. how warping stresses are formed in cc pavements. Describe the Bradbury’s

equations to calculate warping stresses at critical locations. (08 Marks)

The design thickness of a CC pavenient is 26¢m, considering a design axel load (98"
percentile load) of 12000 kg on single axel and M40 concrete with characteristic
compressive strength of 400 kg/cm®, radius of relative stiffness 62.2 ¢m, elastic modulus of
dowel / steel 2x10° kg/cm®, modulus of dowel concrete interaction 41500 kg/em’ and joint
width 1.8cm, design the dowel bars for 40% load transfer considering edge loading. Take

diameter of dowel bar = 3cm, spacing = 25¢m. (08 Marks)
Module-5

What are the factors considered in design of rigid pavements? Explain any three factors.

(08 Marks)
List the typical failures in rigid pavements and explain any three of them. (08 Marks)

OR

With sketches, describe the various types of joints and their requirements, in rigid
pavements. (08 Marks)

Determine spacing between contraction joints for a 3.5m slab width having thickness of
200mm. friction 1.5, for the following two conditions:

i) Planche cement concrete, allowable S¢ = 0.08 N/mm”

i) Reinforced cement conerete, [0mm diameter bars at 0.3m spacing. (08 Marks)

¥ %k %k k %k
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