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Q.1: (25 Marks: 9 + 16) 
A- Draw suitable sketches for the following: 

1- The runway markings. 

2- Taxiway lighting 

3- The conventional railway track. 

 

B- Determine the total hourly delay using a single 11,000 ft runway with hourly demand = 40 

operations per hour, peak 15-minute demand = 14 operations, hourly capacity = 40 operations 

per hour, arrivals and departures are equal and the mix index = 60. 

 
Q.2: (25 Marks) 
The length of a common approach path   = 6 nautical mi and the minimum separation = 3 nautical 

miles for an airport having the following aircraft landing population on a single runway: 

 

Percentage of aircraft 30 30 40 

Approach speed knots) 95 100 110 

 

Calculate the ultimate runway capacity assuming that the runway occupancy times are smaller than 

the time separations during approach and have no effect on the capacity and allowing a buffer zone 

with standard deviation = 15 sec. Use 20% probability of violation. 
 
Q.3 : (25 Marks) 
For a design traffic of 25,000 departures, determine the thickness requirements for a flexible 

pavement with subgrade CBR = 10 and subbase CBR = 20. The design aircraft has dual-tandem 

landing gear and a maximum weight of 300,000 lb. 
 
Q.4: (25 Marks: 10+15) 
A- Design a 2.00 m long wood tie (sleeper) for axle load of 16,000 kg for Meter gauge railway track. 

The allowable stress of the tie material = 8,300,000 Pa. 

 
B- Find the maximum pressure between a wheel with cylindrical rim of radius = 30 cm and rail with 

the radius of head = 30 cm. The design wheel load = 2000 kg, poisons ratio = 0.25, and the modulus 

of elasticity = 206.8 * 109 Pa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Useful Formulas and Tables 

 

  

  

 

 

 

 

 

 

 

 

 

 

θ 20 30 35 40 45 50 55 60 65 70 75 80 85 90 

α 3.772 2.731 2.397 2.136 1.926 1.754 1.611 1.486 1.398 1.284 1.202 1.128 1.061 1 

β 0.408 0.493 0.53 0.567 0.504 0.641 0.688 0.717 0.759 0.802 0.846 0.893 0.944 1 
 

 
 

 

                


