
Code No. 2013 / O
FACULTY OF ENGINEERING
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Subject : Transportation Engineering
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Note: Answer all questions of Part - A and answer any five questions from Part-B.

PART – A (25 Marks)

1. What is the minimum required sight distance when a sag curve is passing
under an overhead structure. The conditions given on
Angle of deviation of adjacent grades = 0.05833
Length of the curve = 148 m
Vertical clearance at mid way of the sag curve under the
overhead structure = 4.42m
Assume sight distance is less than the length of the curve and take IRC
standard recommended conditions. (3)

2. State the limiting values of different types of gradients used for geometric
design of highways. (2)

3. Estimate the minimum time headway in seconds when the theoretical
maximum capacity of a single lane as 3000 vehicles / hour. (2)

4. State the conditions when traffic rotary is justified. IRC recommendations
may be specified. (2)

5. State the widely conducted tests on bituminous emulsions which are used
to judge their general properties. (3)

6. Draw a typical sketch showing axle and wheel configuration of a standard
Indian truck. Typical dimension may be noted. (3)

7. What are the important points to be observed during packing of ballast? (2)
8. Draw a typical Cant-Board showing standard dimension. State its use? (2)
9. List any four imaginary surfaces considered for design and orientation of

runway. (3)
10.Draw typical landing gear configurations of any two aircrafts and state their

significance to runway cross-section. (3)

PART – B (5x10=50 Marks)

11.(a) State the major impact factors considered for evaluation of alternative routes
during highway alignment surveys. (4)

(b) Calculate salient component values of a vertical curve based on the
following data:
Length of the vertical curve=300m
Ascending gradient of 2.8% meets a descending gradient of 1.8%
Chainage at the vertical point of intersection=500m
R.L. of vertical point of intersection = 100.0m; peg interval = 30m
Required component values :
(i)Distance of the highest point on the curve from its point of comment
(ii)Mid ordinate value (6)

12.(a) In detail explain the different types of parking surveys? (5)
(b) Explain the factors considered for rotary planning and write the formulae used for

design of a rotary intersection. Draw figurer wherever necessary? (5)
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13.(a) Distinguish between cutback and emulsion. Write base paving properties
and uses of each. (5)

(b) The following data is obtained from axle load survey conducted for 3 days.
Determine equivalent number of standards axle load of 80kN repetitions per
year. (5)

Axle load (kN)140-150  140-130   130-120   120-110   110-100   100-90   90-80  80-70    70-60
No. of Axles 79             67 89 78             98           110       98       103          60

14.(a) Calculate the max. permissible speed on a curve of high speed B.G.
track having : Degree of the curve = 1o; Amount of super elevation = 8.0cm;
length of transition curve=130m max. speed of the section likely to be
sanctioned =156 kmph. Also calculate safe speed on the curve as per Indian
railway board. (5)

(b) List different types of sleeper and draw a typical sketch of a metal
sleeper, and standard dimensions. (5)

15.(a) What are the assumptions made to calculate basic runway length? What
are the standard conditions / cases considered based on the performance
characteristics of aircraft? (5)

(b) A runway length for landing under standard atmospheric conditions is
2.9km. The runway length required for take-off at a level site at MSL with
standard atmospheric conditions as 2.4 km. Aerodrome reference temperature
is 24oC and the standard atmospheric temperature at aerodrome elevation
of 150m is 15.1oC. If the effective runway gradient is 0.5%, determine the
length of runway to be provided. (5)

16.(a) Write the details of classification of airports as per ICAO based on
(i) runway length and  (ii) pavement strength (5)

(b) If a ruling gradient is 1 in 200 on a section of B.G. track and if a curve of
four degrees is situated on this rulling gradient, what should be the actual
ruling gradient. (5)

17.Write short note on any two of the following: (2x5)
(a) Wind Rose Diagrams
(b) Level of service concept as per HCM 2000
(c) Modulus of subgrade reaction
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