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Dynamic Behavior Analysis of PSC Train Bridge Friction Bearings for Considering
Next-generation High-speed Train

Soon-Taek Oh', Seong-Tae Yi**

Abstract: In this study, the dynamic behavior of friction bearings of PSC (Pre-Stressed Concrete) box train continuous bridge was numerically analyzed
at 10 km/h intervals up to 600 km/h according to the increasing speed of the next-generation high-speed train. A frame model was generated targeting
the 40-meter single-span and two-span continuous PSC box bridges in the Gyeongbu High-Speed Railway section. The interaction forces including
the inertial mass vehicle model with 38 degrees of freedom and the irregularities of the bridge and track were considered. It was calculated the longitudinal
displacement, cumulative sliding distance and displacement speed of the bridge bearings at each running speed so that compared with the dynamic
behavior trend analysis of the bridge. In addition, long-term friction test standards were applied to evaluate the durability of friction plates.

Keywords: Single span and two-span continuous PSC box bridge, Longitudinal displacement, Cumulative sliding distance and displacement speed,
Long-term friction test
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(c) Assemble type A and type B (Example for 50 km total slide path by EAD)

Fig. 1 Long-term friction test
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Fig. 2 Upper limits of long-term friction test

Table 2 Maximum test coefficient of friction and limits

Mt 1 Mayn, 1 Mst, T Mayn,T
Limits Test Limits Test Limits Test Limits Test
35T 0.030 0.015 0.025 0.008 0.050 0.039 0.040 0.021
20°C 0.025 0.014 0.020 0.009 0.040 0.017 0.030 0.011

0T 0.020 0.008 0.015 0.005 0.025 0.017 0.020 0.012
+21C 0.015 0.050 0.010 0.042 0.020 0.062 0.015 0.050

Temperature
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(a) Type A temperature (b) Type B temperature

(©) Type A pg, (d) Type B p; ,

(e) Coefficient p,, , of friction of test

Fig. 3 Long term friction test results
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Fig. 4 PSC bridge bearing arraignment on the Gyeongbu railway
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Fig. 5 Maximum displacement of PSC box bridge bearings

Table 3 Regression equation of maximum displacement of bearing by running speed

Regression Equation of maximum bearing displacement (mm)

(z = running speed; km/h)

R* (%) Eq.

Simply supported PSC bridge bearing 3y = —1.709 X 10~ %23 + 1.170 X 10 %2 — 5.227 < 10~ %z + 0.674 95.1 1)
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