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Subway track optimization for vibration reduction by genetic algorithm
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A multiobjective genetic algorithm is applied to subway track optimization in the context of vibration
reduction. The objective functions are defined by the vibration acceleration level, the construction cost
and the fatigue life of rail. The design parameters are given by the stiffness of sleeper pad, the weight of
sleeper and the tunnel thickness. Since the evaluation of track vibration needs very long computation
time, a neural network is introduced to reduce the computational effort. It is found that the developed
method provides Pareto solutions effectively. The characteristics of the Pareto solution are discussed

based on the numerical results.
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Fig. 2 Modeling of railway track for the evaluation of
rail stress.
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Table 1 Parameters in the present multiobjective GA.

the number of generations N, 50
population N 1000
probability of crossover pm 0.6

probability of mutation p. 0.005
interval of niching (generations) 10

Initial population

—)I Forward-analysis (N.N.) |

Standardization

Making pareto-
based ranking

I Crossover I I Qutput I
I 4
[ Mutation | @ermination)
]

Fig. 3 Multiobjective GA using N.N.
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Fig. 4 Projection of Pareto solutions to each coordi-
nate plane.

Table 2 Pareto solutions.

Casel Case2 Cased

ks 696 259 1582 (MN/m)

ms 2942 3026 2448 (kg)

tro 257 345 252 (m)

Rail 50N 50N 50N
VAL -578 -10.89 -3.47 (dB)
Cost 2.64 15.01 1.01  (x10* yen/m)
Life 228 342  1.62 (x107 ton)
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