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Abstract 

In this study, thirty six laboratory experiments were carried out using models that simulate a railway 

with nearly half scale the real one, using  iron box of (1.5 × 1.0 × 1.0) m  that a layer of clay soil 

with a thickness of 0.5 m represents the base layer were constructed inside it. Above it, there is a layer 

of crushed stone representing a 0.2 m thick geogrid reinforced ballast, topped by a rail line of 0.8 m 

long installed on three slipper beams with dimensions 0.9 m (0.1 x 0.1 m). The subgrade layer has 

been constructed at different saturation degrees as follows: 100, 80, 70 and 60%. Tests were carried 

out using different load amplitudes 15, 25 and 35 kN and frequencies of 1, 2 and 4 Hz. These 

experiments investigated the effect of the subgrade degree of saturation on the value of the stresses 

generated on the surface and the middle (vertical and lateral stresses) and the settlement of the 

subgrade. The results and measurements of these experiments found that the load frequency  almost 

have no effect on the values of the stresses generated on the surface and inside the subgrade layer of 

100% degree of saturation, while in the case of unsaturated subgrade soil, the increase in load 

frequency has a clear effect on increasing the generated stresses in subgrade layer, especially with the 

lower saturation levels. The study also showed that the ratio of stress in the lateral direction to stress 

in the vertical direction generated in the middle of the subgrade layer decreases with the subgrade 

degree of saturation decreasing where it averagely changed from about 0.75 to about 0.65 when the 

subgrade degree of saturation reduced from 100% to 60%. In the case of unsaturated subgrade soils, 

the study found that the value of negative water pressure (matric suction) decreased with the progress 

of the test and whit number of cycles. The ratio of decrease in negative pore water pressure values was 

the higher under the higher load amplitude than lower one and the frequency of loads had no effect on 

that ratio.  

  

 


