fimportant 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
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Lester B.E. Degree Exammatlon, Dec.2023/J an. 2024
Vi Pavement Desngn

Max. Marks: 100

Note: 1. Answer any FIVE full questtons, choosing ONE full questton from each module.
2. Use of handbook/charts is permitted.
3. Missing data, zf any, may be suitably assumed

Module-1
1 a. Draw adetailed cross ‘section of flexible pavement Briefly explain the components.
(06 Marks) ,
Bring out the: companson between flexible: pavement and rigid pavement. (06 Marks)

c. Determine the deflection values a wheel load of 6000kg and contact pressure of 7 kg/em? 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 E = 80kg/cm sketch - the deflection curve, (Refer

Fig. Ql(C))
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Vertical Deﬂection A due to circular loading (Foster and Ahivin,1954)

Fig.Ql(c) (08 Marks)
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Two-layer deflection factor F,
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OR o™
State the assumptions limitations of Boussinesq’s theory. (06 Marks)
Bring out the points of difference between highway and airport pavement. (06 Marks)

The plate bearing tests were conducted with 30cm plate diameter on soil subgrade and over
15¢cm base course. The pressure yielded at 0.5 cm deflection are 1.25kg/cm® and 4.0kg/em?,
respectively. Design the pavement section for 4100kg wheel load with tyre pressure of
5kgem? for an allowable defection of 0.5¢m using Burmister’s approach. (Refer Fig.Q2(c)).

CMRIT Lii?;&m;hzy
BANGALORE - 560 037

052 1 - Oa »1‘(1
'[hi;lunegs" of reinforcing layer (Tmdtiples of radius of contact)

Relationship of F, and h in a Two Layer System (Burmister Method)

Fig.Q2(c)

(08 Marks)
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Module-2 p
Describe the significance of wheel load and tyre pressure in pavement design.
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(06 Marks)

Calculate ESWL of a dual wheel assembly \‘carr}};ih‘g 2044kg each for pavement thickness of
15¢m, 20cm and 25¢m. Centre to centre tyre spacing is 27cm and distance between the walls

of the tyres is 11cm (use graphical method).

(06 Marks)

Soil subgrade sample was obtained from the project site and the CBR tests were conducted
at field density the following were the results :

Penetration | 01 05| 107 15 | 20 | 25| 30 | 407 50 | 75 | 100 | 125
Load inkg | 00 | 5.0 | 162 | 28.1 | 40.0 | 485 | 56,5675 | 75.2 | 89.0 | 99.5 | 1065

It is desired to use the fgllowing materials for different pavement layers.

i) Compacted sandy soil with 7%CBR

ii) Poorly graded gravel with 20% CBR

iii) Well graded gravel with 95% CBR ;

iv) Minimum thickness of bituminous concrete surfacing may be taken as 8cm
The traffic survey revealed the present ADT of commercial vehicle as 1200. The pavement
construction is to be completed in three years after the last traffic count. Design the

pavement section by CBR method as recommended by IRC, using all the four pavement
materials. (Refer Fig.Q3(c)). ‘
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OR
It is proposed to widen an existing 4 lane NH sectlon to 3 lane dual carriage way road.
Design the pavement for new carriage way with the following data :
i) Initial traffic in both directions :4932 CVPD

ii) Construction period : 20 months
iii) Design life . 15 years
iv) Design CBR ofsoil 7%
v) VDF e 45
(Refer Fig.Q4(a)). ey,
| CBR 1%
Cumulative | Total PAVEMENT COMPOSITION
Traffic Pavement Bituminous Surfacing | Granular Base
; (msa) Thickness BC DBM & Sub-base
: (mm) (mm) {mm) - (mm)
10 580 9 | 60
20 610 | 40 90
30 630 ‘ 40 110 |Base = 250
50 650 40 130
100 | 675 50 .14 Sub-base = 230
150 | 695 50 165 )

Plate.4. a. Pavement design catalogue,
Recommended design for traffic. range 10-150 msa

Table. F1g Q4(a) (10 Marks)
Design the pavement section by trlaxml Kansas method: usmg the following data :
i)  Wheel load = 4100kg
ii) Radius of contactarea = W, = 15cm
iii) Rainfall coefficient (Y) " , =09
iv) Traffic coefficient (X) , =15
v)... Design deflection (A) o =0.25cm
vi) “E” - value of éﬁbgrade = lOOkg/cm
wvii) E-value of base course material = 400kg/cm’
viii) E-Value of 7.5¢m thick bltummous concrete surface course = 1000kg/cm®. (10 Marks)
w : Module—3
What are the various demgn factors to be considered in airport pavements? Discuss the
significance of each. - (10 Marks)
Write a brief note on different types of failures, causes and maintenance measures in flexible
pavement. (10 Marks)

CMRIT LIBRARY
RANGALORE - 560 037

OR
Describe the step by step procedure of conducting BBD studies for structural evaluation of
flexible pavement. (10 Marks)
erte a brief note on falling weight deflectometer. (10 Marks)
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Module-4
Explain the following with reference to rigid pavement design :
i) Radius of relative stiffness
i) Equivalent radius of resisting section
iii) Critical loading positions
iv) Temperature stresses ‘
v) Frictional stresses WY ‘ (10 Marks)
Calculate the stresses at interior, cdge and corner regions of a cement concrete pavement
using Westergaard’s stress equatu)ns Use the following data :

Wheel load (P) © . =5100kg

E Y =3.0 x 10°%kg/em’®

Pavement thickness ‘h> . = 18cm

Poisson’s ratio of concrete =0.5

Modulus of subgrade reactlon k = 6.Okg/cm3

Radius of contact area, a = 15cm, Ay (10 Marks)
- OR

List the complete step by step procedure for the design of cement concrete pavements as per

IRC 58 — 2002, Gidelines indicate the steps in design of tie bars. (10 Marks)

What are the uses of tie bars in cement concrete pavement? Indicate the steps in design of tie

bars. ; 2 (10 Marks)

s Mﬂﬁ i lBRA%R;
Module-5  paNGALORE 560 03
Explain the dlfferent types of failures, causes and maintenance measures in rigid pavement.

(10 Marks)
Explain the various types of joints in C C pavement with neat sketches. (10 Marks)
OR
Write a brief note on : L
Reinforcement requlrements of joints
Design of joints
LCN method of airport ngld pavement de51gn
" Design of dowel baxs (20 Marks)
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