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Analytical Behavior of Concrete Derailment Containment
Provision(DCP) according to Train Impact Loading
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Abstract In recent years, numerous train derailment accidents caused by deterioration and high speed technology of
railways have increased. Guardrails or barriers of railway bridges are installed to restrain and prevent the derailment
of the train body level. On the other hand, it can result in a high casualties and secondary damage. Therefore, a
Derailment Containment Provision (DCP) within the track at the wheel/bogie level was developed. DCP is designed
for rapid installation because it reduces the impact load on the barrier and inertia force on the steep curve to minimize
turnover, fall, and trespass on the other side track of the bridge. In this paper, DCP was analyzed using LS-Dyna
with a parameter study as the impact loading location and interface contact condition. The contact conditions were
analyzed using the Tiebreak contact simulating breakage of material properties and Perfect bond contact assuming
fully attached. As a result, the Tiebreak contact behaved similarly with the actual behavior. In addition, the maximum
displacement and flexural failure was generated on the interface and DCP center, respectively. The impact analysis
was carried out in advance to confirm the DCP design due to the difficulties of performing the actual impact test,
and it could change the DCP anchor design as the analysis results.

Keywords : Train Impact Loading, Concrete Derailment Containment Provision, LS-Dyna, Parameter Study, DCP
anchor design
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Fig. 1. Railway derailment protection (a)Barrier wall on
protecting trail body level[13] (b)Developed
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Table 1. Material properties

DCP | Sleeper | TCL,PCL | Mapegrout pﬂ;ﬁ;
fu(MPa) 35 50 30 40 15
E(GPa) 30 33 29 30 20
Pr 0.167 | 0.167 0.167 0.25 0.4
Rebar Lattice girder Anchor
Type SD400 SWM-P SS400
fy(MPa) 400 365 215
f(MPa) 644 621 492
Elongation 0.140 0.140 0.207

Anchor
(M24, 1d = 140mm)
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Table 2. Analysis parameter condition

N Contact Condition I ¢ loadi int
© Tiebreak Perfect bond frpact foading poin
1 DTC-A2-C DTC-A2-P T7-2 left anchor(275)
2| prcacc | bpreace (T%(ipggni‘;f;f;%)
3 DTC-A3-C DTC-A3-P T7-3 left anchor(350)
4 DTC-DC-C DTC-DC-P DCP center part
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Table 3. Max. von-Mises stress of PCL camplate and

interface
Max. Stress (MPa)
No.| Specimen PCL camplate Interface
Tiebreak Perfect Tiebreak Perfect
(-C) bond(-P) -0) bond(-P)
1 DTC-A2 9.41 8.44 56.6 11.8
2 DTC-IC 9.86 8.85 60.3 11.9
3 DTC-A3 10.0 6.72 51.3 11.8
4 DTC-DC 9.34 7.69 364 11.2
5 DTD-A5 9.77 7.42 62.7 10.8
6 DTD-IC 7.60 7.30 80.2 114

@

Fig. 12. PCL camplate von-Mieses stress contour(50ms)
(a)DTC-A3-C (b)DTD-IC-C
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