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The Statistical analyses of train load due to a lot of measured field data (Part 2)

Masahito NISHIMOTO,Railway Technical Research Institute ,2-8-38, Hikari-cho,Kokubunji-shi, Tokyo
Kiyotaka OGISO, Railway Technical Research Institute
Masashi MIWA , Railway Technical Research Institute

This article proposes the estimation method for the statistical properties of train loads, which vary with each combination of a
train and a track, in order to serve the track design. The loads are estimated from the theoretical loads, which calculated from
specifications of a train and a track, and from the actually measured loads with a running train. For example, the potential
maximum load is estimated from the sums of the fluctuating loads computed from its distribution, and the theoretical loads.
For another example, the potential maximum of the fluctuating stress imposed on a rail fastening device is also estimated.
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Fig.4 The example of the computed value of the coefficienta
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Fig.5 The lateral forces derived from the yaw dampers
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Fig.7 The relationship between the estimated and
the measured stationary lateral forces on outer rails
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Table.1 The example of ananalysis of the fluctuating train

loads
kN/{100km/h)
Quter rail Inner rail
item wheel lateral wheel lateral
load force load force
« laverage 0.073 0.088 0.073 0.088
o ‘standard deviation 6.821 6.092 6.821 6.092
B ieoefficient 3.761 3.359 3.761 3.359
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Fig.9 The estimated potential maximum values and measured
values of train loads
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Fig.10 The estimated values of train loads
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Table.2 The coefficient for estimating the stress imposed
on a rail fastening device

coefficient a b c
Outer rail (Gauge inside) -106. 97 2.04 6.32
Inner rail (Gauge inside) 6.5 0.18 6.41
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Fig.11 The fluctuating stress imposed on a rail
fastening device
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Fig.12 The estimated fluctuating stress imposed on a rail
fastening device
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