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Dynamic behavior of Track/Roadbed with Loading Frequency
in Concrete Track through Full Scale Model Test
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ABSTRACT

In this study, the full scale model tests were performed with track—roadbed system such as Ho—nam high speed railway. The
measured data gives good similar a roadbed pressure with equivalent depth to the Odemark’s theory. In the case of earth
pressures have a under 50 kPa at upper—subgrade applying 330 kN static loading. Results of cyclic loading tests did not differ
significantly from those of static loading test. The elastic displacement at HSB layer has a level of 1/100 compared to the
1 mm that it was evaluation criteria for speed up of High Speed Railway. Elastic displacement at subgrade layer was measured
a level of 1/175. The dynamic characteristics of track—roadbed with loading frequency level were linearly increased under
35 Hz, while the wheel loading, displacement and acceleration of roadbed were decreased loading frequency above 35 Hz.
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Table 1. Review of allowable roadbed pressure with existing formula

Calculation of Roadbed pressure Allowable roadbed pressure Note
Coeff, of subgrade reaction, kso P,>300 kPa k= m k30>110 kPa/m’
o
Deformation modulus, Ev, P,>800 kPa Ev2>80 MPa
Selig & water (1996) P,>280~410 kPa -
PCA (1984) P, >275 kPa k30>110 kPa/m’, CBR>10
Empirical formula (Japan) P.>230 kPa P, =2.4—0.01834
0.006 « F

Empirical formula (German P.>50 MPa = T p s P

g (German) o T+0.7log(n) T 3
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Performance

Max_ dynamic loading force : 250 KN/Actuator
Loading frequency : 0~100 Hz

Displacement : 100 mm

Capacity of oil pressure : 3000 psi
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(a) Compaction roadbed layer

(b) Installed HSB layer

(c) Completed test track

Photo 1. Process of installation of full scale model test

Table 3. Case of model test with loading frequency

Loading frequency with interval of bogie (Hz) Loading frequency with interval of axle (Hz)
Velocity, km/h

Calculation Test Calculation Test
300 6.3 6.0 321 32
325 6.8 0 347 35
350 73 ' 37.4 37
375 7.8 401 40

80
400 8.4 427 42
425 89 454 45

9.0
450 9.4 481 48
475 9.9 10.0 50,7 51
500 10,4 1.0 53.4 53
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Table 4. The results of rail roadbed materials properties

Compaction test
Soil Gravity Pl Passing of no, 200 (%) : 3 Note
Dry density (kN/m”) OMC (%)
Subgrade 2.66 158 92 19.89 12 USCS: SC
Sub—ballast - - 2.0 21.38 4.4 LA Abrasion: 214

Table 5. The results of compaction quality with cyclic plate loading test

Layer Criteria

Measured data

Note

Subgrade Ev2>80 MN/m’

Ev2>615 MN/m°

84% than criteria

Hydraulic stabilized crushed stone Ev2>80 MN/m°

Ev2>84.3 MN/m’

105% than criteria

Sub—ballast Ev2>120 MN/m’

Ev2>134.0 MN/m®

112% than criteria
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