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INFORMATION FOR CANDIDATES

. You have 10 minutes fo read the paper before the examination starts. You must pot °
begin writing during this fime.

. There are FIVE (5) Questions in this paper. Answer any 4 Questions.

. Use only ink. Do not use pencils for writing except for drawings and skeiches.

. Only Calculator is allowed in the examination room. MOBILE PHONE is not allowed

(Switch your Mobile Phones OFF). Notes and textbooks are not allowed.

. Start each question on a new page and show all your calculations in the answer
book provided. No other material will be accepted.

. Write your NAME and Student Id NUMBER clearly on the front page.

Do it now.

. Marking Scheme: All Questions carry equal marks.



CE 313 Road and Pavement Engineering FINAL EXAMINATION

QUESTION 1 [10 marks] SLO 1

a) Calculate the design traffic loading as number of ESAs to be used in empirical method of design
of unbound granular pavement with thin bituminous surfacing considering rutting and loss of
surface shape with the following data:

Design period P = 20vyears
Annual average daily traffic (AADT) 5400
Direction factor : 0.5
Percentage of heavy vehicle 4%
Lane distribution factor 1.0

Heavy vehicle growth rate {compound), R=4%

Assume sum of the single axle single tyre {SAST) and tandem axle single tyre (TAST} is 0.4 and -
the sum of the weighted ESA values as 0.8. Assume any other data if needed.

Cumulative growth factor (CGF) = [{1+ 0.01R)" — 1}/(0.01R) for R>0
=P forR=0 (8 marks)
b) Write the full form of “DESA” {2 marks)

QUESTION 2 {10 marks]
[Answer any 5 questions 2 x 5=10 marks] SLO 2

3) Which more direct and fundamental approach avoids the need to convert different axle

configurations to an equivalent load such as an ESA in aircraft traffic loading? {2 marks)
b} Define ESWL in the context of aircraft traffic loading. {2 marks)
c) Based on which parameter standard charts relating subgrade CBR and pavement thickness are
available? {2 marks)
d) Fill in the blank:
Several wheel gear loads are converted 1o : (2 marks)
e} Fillin the blank:
ESWLs of different aircrafts are converted to those of {2 marks)
f) Which program is developed by Australians for aerodrome pavement design? {2 marks)
g) FAA’s FAARFIELD has now replaced by which program? {2 marks)
OR [10 marks] SLO2
a) Differentiate among the runway, taxiway and Apron with simple sketches. (-6 marks)
b) Draw structures of aerodrome pavements side by side showing typical layers. {4 marks)
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CE 313 Road and Pavement Engineering FINAL EXAMINATION

QUESTION 3 [10 marks] SLO3
a) Design a flexible pavement utilizing various qualities of granular materials based on the

following design parameters:
sprayed bituminous seal surface
subgrade design CBR = 3%
design traffic = 6 x 1076 ESA.
There are three granular materials available for use:
crushed rock base (CBR = 80%)
crushed rock upper subbase(CBR 2 30%)
gravel lower subbase{CBR = 15%}

Use émpirical method - (6 marks)
b) What typical behavior is exhibited by rigid pavement layer over the sub grade layer? (2 marks}
c) Differentiate between the rigid and flexible pavements. {2 marks)

QUESTION 4 [10 marks] [Answer any 5 questions 2 x 5~10 marks] SLO4 & 5

a) Whatis the effect of water on road materials and pavements? {2 marks)

b} Writeonan effective methodology for prevention of potholes {2 marks) .
¢} Define CBR value of subgrade. (2 marks)

d) What is the difference between “fatigue-cracking “ and “rutting damage” criteria? (2 marks)

e} What do you understand by the term Geotextile? Classify,geotextiles. { 2 marks)

f}  What is meant by bituminous materials? Classify bituminous materials. { 2 marks)

g) What is the difference between the 60/70 and 80/100 bitumen?. { 2 marks)

QUESTION 5 [10 marks] SLO 6

a) A road embankment is 10m wide with side slopes 2:1. Assuming the ground to be level ina
direction transverse to the centre line, calculate the volume contained in a length of 150
metres, the central heights at 30m intervals being 2.5, 3.00, 3.5, 4.0, 3.75 and 2.75m
respectively. Use prismoidal formula. {4 marks)

b} Calculate the minimum radius of curvature for a horizontal curve in a road alignment
designed for a speed of 100 kmph. Given the permissible value of super elevation is 0.08
and coefficient of friction is 0.12. {4 marks)

¢} Write short note on PIEV theory. {2 marks)
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