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Roadbed Bearing Capacity Associated with Estimated Impact Factor
in Conventional and Improved Turnout System
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Abstract Since the turnout system in railroad restricts the train speed, the KNR (Korean National Railroad) provides
the specification for the speed (130km/h) of the train when the train passes the turnout system. Therefore, the turnout
system in pre-existing railroad is necessary to be improved to speed-up for the train. In this study, the dynamic
wheel-load field tests have been performed to evaluate the track performance and the roadbed bearing capacity has
been examined using numerical analysis at the turnout crossing in the conventional and improved turnout system. The
impact factor is estimated using the data sets achieved from the dynamic wheel-load field tests in the conventional
and improved tumnout system. The stress acting on the roadbed for the improved turnout system is substantially
decreased compare to that for the conventional turnout system.
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Fig. 1. Position of wheel load relative to gauge
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Fig. 2. Regression analysis of wheel load

Table 1. Variational ratio of wheel load associated with train speed
in conventional turnout system

& % | AHEF | BHeF NS %
2t B B HEE
Pua Payn (PogPos) P | EZEHA
(km/h) | (ton) (ton)
37.8 11 15.97 0.452 0.175
37.9 11 15.30 0.391 0.199
38.1 11 11.68 0.062 0.190
39.5 11 13.62 0.238 0.084
40.0 11 14.36 0.305 0.162
40.5 11 12.74 0.158 0.218
40.8 11 12.19 0.109 0.171
41.4 11 13.69 0.245 0.111
41.6 11 13.20 0.200 0.205
429 11 14.76 0.342 0.127
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Table 2. Variational ratio of wheel load associated with train
speed in improved turnout system

s = | 3983 | 3883 | e3use | %
He | B LES U5
Psa Piyn (Payn-Psw)/ Psta ®EHA}
(km/h) (ton) (ton)
389 11 14.59 0.326 0.099
394 11 14.34 0.303 0.098
41.1 11 13.59 0.235 0.105
41.7 11 14.61 0.328 0.084
423 11 13.33 0.212 0.117
435 11 13.44 0.221 0.136
442 11 13.44 0.222 0.128
44.9 11 13.63 0.239 0.100
45.6 11 13.10 0.191 0.177
47.0 11 12.65 0.150 0.087
478 11 12.50 0.137 0.103
494 11 13.06 0.188 0.167
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Fig. 3. Standard deviation of variational ratio for wheel load
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Fig. 4. Configuration of numerical model

Table 3. Soil parameters used in numerical analysis
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Fig. 6. Wheel loading in form of periodic sinusoidal wave
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Fig. 7. Roadbed stress induced by tilting-train loading
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Fig. 8. Roadbed stress induced by saemaeul-train loading
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Table 4. Allowable bearing capacity in condition of roadbed
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Table 5. Roadbed stress associated with tilting-train speed

&% =0hS-2 (kg/om’) wukeE
(km/h) 7|ZE717] NeFE717] #aadt (%)

30 0.16 0.13 18.8

60 0.20 0.16 20.0

90 0.25 0.18 28.0

120 0.29 021 276

150 0.33 0.23 303

180 0.38 0.26 316

Table 6. Roadbed stress associated with saemaeul-train speed
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40 0.26 0.20 23.1
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80 0.34 025 265
100 0.39 0.28 282
120 0.43 0.30 302
140 0.47 0.33 29.8
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Fig. 9. Roadbed stress associated with train speed
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