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Dynamic Response of Side Windows of High-speed Trains Subjected to
Crossing Air Pressure Pulse
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(CAS Key Laboratory of Mechanical Behavior and Design of Materials,
University of Science and Technology of China, Hefei 230026)

Abstract Dynamic processes of a carriage loaded by air pressure pulses generated as high-speed trains passing each other at three
constant velocities (250 km/h, 350 km/h and 500 km/h) are simulated with a finite element method. The variations of von Mises
stress at side window centers with time are obtained and compared with the results of the maximum static load or the uniform
dynamic load with the same amplitudes as that of the air pressure pulse. Results show that the maximum von Mises stress of side
windows located at the rear of the carriage is larger than that at the front when the load on side window center reaches its positive or
negative peak values. When the traveling velocity of trains is lower, the peak von Mises stresses of side window centers calculated
under uniform dynamic load are higher than those of the other two loading situations. As the velocity increases, the peak von Mises
stresses of side window centers resulted by the moving air pressure pulse exceed those calculated under uniform dynamic load. The
von Mises stresses caused by the static load are the lowest. When the traveling velocity of trains is 500 km/h, the instant
displacements of side windows are not linear to the amplitudes of the loads when the negative peak value of air pressure pulses
arrives. Hence, the influence of air pressure pulse caused by high-speed trains passing each other must be considered when elevating
the safety of side windows.
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