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Q.1: (20 Marks: 10+10) 
A- 1- What are the functions of a rail in railway track. 

      2- List the characteristics of a permanent way to achieve the objectives of comfortable and safe 

ride.  

B- Determine the maximum shear stress beneath the surface of a rail having a head radius of 15 in. 

The radius of the wheel is 13.0 in and its static load is 1000 lb. Assume circular contact area and 

a train speed of 200 km/hr.  

 
Q.2: (25 Marks) 
In a railway track, the original weight of the rail is 50.0 kg/m, the original section modulus is 300 

cm3, the initial height of the rail is 160 mm, and the wear in rail head is 8.0 mm. The rail is 

subjected to a maximum bending moment of 3200 kg.m with an average wear of 1.0 mm/year. 

Using the experimental formula: 

1- Determine the section modulus for the worn rail section            

2- Determine the section modulus for the worn rail section for a bending moment of 2500 kg.m 

and a stress of 1000 kg/cm2  

3- Determine the section modulus for the worn rail section after four years 

4- Determine the time at which the bending stress in this rail becomes equal to a maximum 

allowable stress of 1500 kg/cm2 

  
 

Q.3: (25 Marks) 

A wheel with cylindrical rim of has a radius of 35 cm is in contact with a rail head of 35 cm 

radius. The poisons ratio = 0.25, and the modulus of elasticity = 200 GPa. Find: 

1- The maximum pressure between the rim and the rail head for a wheel load of 500 kg. 

2- The wheel load which gives a pressure between the rim and the rail head of 50 MPa. 

 

Q.4: (30 Marks: 15+15) 
A- Calculate the permissible cross axle load (check both negative and positive bending moments) 

for a wood tie (sleeper) having the dimensions of 7.0 in * 9.0 in * 118.0 in, with allowable stress of 

1200 psi for both the meter gauge and the standard gauge.  

 

B- Design a wood tie (sleeper) having a length of 2.6 m for the meter gauge if the allowable stress 

is 8.0 MPa and the permissible cross axle load is 140 kN.  

 

 

 
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 

 

 

 

With Best Wishes 
                


