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A Computational Procedure for Interaction of High-Speed 
Vehicles on Flexible Structures without Assuming Known 

Vehicle Nominal Motion 

By 

L. Vu-Quoc and M. Olsson 

1. Introduction 

2 

Magnetically levitated (Maglev) vehicles will become a viable mode of high-speed 

transportation that bridge the gap between conventional wheel-on-rail vehicles and air­

planes, for medium distances of less than a thousand kilometers. The operational speed 

• of a Maglev is designed to reach the range of 400 to 500km / h for the system to be com­

petitive with other means of transportation in door-to-door travelling time. The noise 

level at this speed is comparable. to that of a wheel-on-rail vehicle at 200km /h. Maglev 

systems clearly possess solid advantages with respect to the environment - energy 

efficient, pollution free, low noise, ecologically unobstructing due to elevation of guide­

ways - over traditional modes of transportation. Advances in superconductor research 

in the future will further make these systems even more efficient and attractive. 

Research and development on high-speed Maglev have reached close to the stage of large 

scale implementation; recent reports on the status of development of Maglev systems in 

several countries can be found in Alscher et al [1983], and Eastham & Hayes [1987]. 

Low-speed Maglev, on the other hand, has already been put into public service, espe­

cially for short-distance transportation - less than a few kilometers (see Dalgleish & 

Riches [1986]). 

Current state-of-the-art guideway structures for Maglev systems are designed to be 

stiff so that deflection falls within a very small margin of tolerance - typically about 

6mm for a span of 25m. As a result, the cost of guideway structure constitutes the 

major part (more than 70%) of the total cost of a system (Lawton [1985], Zicha [1986]). 

It is therefore desirable to employ more flexible guideways to reduce the total cost. This 








































































































