aining blank pages.

, compulsorily draw diagonal cross lines on the rem:

Important Note : 1. On completing your answers,

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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Eighth Semester B.E. Degree Exami ation, Jan./Feb. 2023
Pavement Design
,‘H?\

Vo
g““ ygax. Marks: 100
sing ONE full question ﬁo% each module.

Time: 3 hrs.

Note: 1. Answer any FIVE full questiong,y
2. Use of relevant charts is permi; y

A
3. Missing data, if any, may b ,s%wﬁed suitably.

4, % Module-1 et
1 a. What are the different layers of flexible pavement? Explainthe functions of each. (08 Marks)
Explain assumptions of Boussinesq’s theory. @Fw (04 Marks)

c. Design thickness of a flexible pavement by Burmis‘%tf&’g two layer analysis, for a wheel load
of 40 kN and a tyre yressure of 0.5 MN/m?. The modulus of elasticity of the pavement
material is 150 MN/m’ and that of subgrade is 30'MN/m>. The value of Fy, the displacement
factor can be taken from Fig.Q1(c). e

S

a 15q 20 3a Z L S;\;l 6a

Thickness of top layer S

(08 Marks)

.

2 a Comgfé.re:,tﬁe salient features o fﬂe ible and rigid péi%e‘ﬁlent. (08 Marks)
b. Plate %eéfring tests were C ducted with a 75cm’ diameter plate on a soil subgrade and a
granular base. The stress noticed when the géw@ection was 0.25 cm on the subgrade soil was

.07 MN/m?. On the base course, the samQ&Pl)gfe yielded 0.25 cm deflection under a stress of
" 0.14 MN/m”. Design the pavement for an, allowable deflection of 0.5cm, under a wheel load
““of 40 kN and a tyre.pressure of 0.5 MN/m? (Refer Fig.Q1(c)). (12 Marks)

) N Module-2
3 a. Calculate th@11 design repetition for 10 years period for wheel load equivalent to 2268 kg

wheel load using the following traffic survey dataon a four lane road.

O

Wheel load (kg) Average daily traffic % of total traffic volume
ADT in both directions

2268 14.15
2722 Total volume 230 16.40
3175 (.| Consider traffic growth 12.50
S 13.20

7.80

6.20

(08 Marks)

1 of3
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b. Explain following factors : ¢
i) Design wheel load ii) Contact pressure ‘
iii) Climate factors iv) Subgrade strength and dralnage (12 Marks)
OR G -
a. Explain determination of ESWL by Graphicalmethod. Also draw the né‘%?’sketch‘ (10 Marks)
b. Design the pavement for construction of %ﬁ@ﬁ;w bypass with the followa&g ‘data.:
Two lane single carriageway. L
Initial traffic in the years of comp1@ ’on of construction is 500 @WD
Traffic growth rate is 7.5%. »
Design life : 10 years
Vehicle damage factor =2.5"
CBR =5% N
Use IRC37: 2001 chart:* ven in Fig.Q4(b).
PAVEMENT DESIGN CATALOGUE
RECOMMENDED DES!GNS%FOR TRAFFIC RANGE 1-10 msa
CBﬁS%
< PAVEMENT COMPOSITION
Traffic nt|_ - Bituminous Surfacing| Granular | Granular
(msa) “.Base |Sub-basc
(mm)
225 i
225 | 215
_—#,
250 | 230
25 SD BC| 55 DBM (2507 | 250
h 0BC | 70DBM | 250 300
: R
?“% Q4(b) (10 Marks)
a. Exp1a1 ‘the step by step I;ro
evolutlon of flexible pavexp@nt surface condﬁ n. (08 Marks)
b,a E%?p'lam functional evolution of pavement @y unevenness index. (04 Marks)
Ciy, What are the ob]ectzveé?ﬂbf nghway maintenance? (08 Marks)
N
@MH@‘ L \««ﬁm OR
a. Calculate the thickness of an alrp%g flexible pavement for an ESWL of 40 kN. The subgrade
hmaCBRoﬁSThemem%wmml4NﬂMn (10 Marks)
b. Briefly explain the typlcal ypes of flexible pavement failure. (10 Marks)
%
%&? Module-4
a. List the typical failures’in Rigid pavements and explain any three of them. (08 Marks)
b. Explain Radius of Relative stiffness. (04 Marks)
c. AsperIRC explam“flle steps involved in the design of Dowel bars in rigid C.C. pavements.
(08 Marks)

20f3
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OR ’ . U
Using the data given below, calculate the wheel logﬁ%ﬁesses at interior, edge and comer
regions of a cement concrete pavement usi g Westergaard’s stress equations. Also
determine the probable location where the crack isilikely to develop due to comer loading.
Wheel load, P=5100 kg, E = 3x10° kg/cmi,, u\% 0.15,K=6 kg/cm3 ) B
Pavement thickness, h= 18 cm, Radiusﬁ%g ?’%ytﬁct area=15cm. “C, (10 Marks)
With sketches, describe the various ?y@és of joints and their ‘requirements in rigid

pavements. (10 Marks)
«.. Module-§ ( '

Explain the factors affecting design and performance of CC p (10 Marks)

Explain briefly the pavement evaluation. (10 Marks)
< 4 OR

List and explain the desirable properties of subgrade.* (08 Marks)

Explain any three ;g“m following : 4

i) Pavement Roughness

i1) Falling M@ighﬁsﬁeﬂectometer

iii) Warping stress X

iii) Progett%g‘s” of concrete. - (12 Marks)
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