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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
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based on the numerical results.
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Table 1 Material parameters of concrete base,
tunnel and ground.

Concrete  Density (kg/m3) 2300
base Shear modulus (MPa) 1435

& Tunnel Poisson’s ratio 0.26
Ground  Density (kg/m®) 1420

Shear modulus (MPa) 88.75

Poisson’s ratio 0.45
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Fig. 2 Discretization in quasi 2-dimensional
problem.
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Fig. 3 Modeling of railway track for the evalu-
ation of rail stress.
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Fig. 4 Relation between stiffness of sleeper pad
and life of rail.

4. ZEMGA LS RERDIER
PAF TRz R LT- GA 24D, AFET
ik L7-Z B GA I\ Tk~ 5,

4.1 O—Fit

GA Tl kB I e ki L v fEiE
FEFRTHN, TOHE, 2— FbE7F=— FERA
UELE A b, KRR BTy MR T SE
W) BT LLBIRA LTV AR, Z22C, fHEiE
ORERE R CTRBATHEIR GA 25, =
ORF, HEATREF BN OS2 L, 1o
LNERRSIND.

4.2 ¥
JEEKD i FEOBMKE Fi(e;) &L, BEHE
@, (z;) ZWRKIC L D EHT 5.

Fi,ma:r T E Fi(mj)
-F'z'.nm.r. = Fi,min

Z < —G, F:',mu.ta Fi,111in ii% H H’Jrﬂ%{@%kfﬁ& ﬂ
METHS.

4.3 ER

HEEOENMEFREZBE L GRIRLEAT S, ®
RIZ1E Baker OB S % VRO F 5. &
TEAEIZESE 44 27T HETEEEDZ 7
EREL, TOT TH I HFEEORRMESE p; 2K
ThH25%.

Pi(x;) = (5)

R -1

Pi = 1lp — (T}p - T}m)R (6)

IT, RiBiEBEDT Y, Rupe B30
BKBETHB. E72, Ny M E1<0, <2, G =
21, DRUTCRESND AT A—FThHAD. &

mag - 1



X(1)
L ) Pareto-optimal set
f/ p xa(s)

xs(2)

® xg(4)

f(X)

\\ ® %;(3)
N xa(1)

0 7X)

v

Fig. 5 Outline of multiobjective ranking.'
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Table 2 Parameters in the present multiobjec-
tive GA.

the number of generations NV, 50
population NV 1000
probability of crossover p,, 0.6

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

| Initial population |

l

HI Forward-analysis (N.N.) I

| Evaluation l

LStandardization |

| Niching I
I

Making pareto—
based ranking

| Selection |
W Yes
No
| Crossover | | Output ]
I )
| Mutation | (Termination)

Fig. 6 Multiobjective GA using N.N.
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Fig. 7 Projection of Pareto solutions to each
coordinate plane.
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Fig. 8 Pareto solutions in each range of VAL.
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Table 3 Pareto solutions.

Casel Case2 Case3
ks 6.96 259 15.82 (MN/m)
ms 2942 3026 2448 (kg)
tre 25.7 345 252 (m)
Rail 50N 50N 50N
VAL -578 -10.89 -3.47 (dB)
Cost 2.64 15.01 1.01  (x10* yen/m)
Life 2.28 342  1.62 (x107 ton)
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