Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.12.180
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 12 pp. 180-185, 2022

HAE HY A FRRE
A=Y M4

ors |=%| s, was
SIEHE T[T 53EHA} HIPA 2HRICNE HIFIERYANS 7|HIZEE

Design Optimization of Track Rail of
Evacuation Guidance Robot at Deep and Long Rail Tunnels

Seung Ho Ahn', Duck Hee Lee', Hong-Lae Jangz*, Jonghwan Park®

'Railroad Accident Research Department, Korea Railroad Research Institute
2School of Mechanical Engineering, Changwon National University

2 9 B kRe qiE Hudd 298 Iund FY=R AL9Y 1Y 3y AT A= HuAS
St FEb ohe 2 UE AT 9L SAE BT A H9L otol UL sfob ] tEe] YA A
W7} 75 ] FResol dedol. Fgtel Al 2dg Aolde ARAUe) iy 4t da
stk e Qo] A=A ANE AT AARS F8 713 WSS =5 .89
B A7 St ol Mo, GHANA J1ue Heste] £ HPH Sl ﬂxu Awed e
B4 Aok B, A=Y AA T S Fge] o) Ao g AES Sotol FPAYHL st HAo A
A2 Fge IS stk B A7 Zake NuBA FeRee] A4 BolA 79 g Zue vl Aud A
AR AAC) 28 4 gtk

ﬂllo _I

i}

Abstract In this paper, design optimization was carried out for the track rail of an evacuation guidance
robot system to be operated in a deep railway tunnel. Deep railway tunnels are becoming bigger and
bigger, and since it is necessary to evacuate through a tunnel in case of a fire, the need for an
evacuation guidance robot capable of real-time evacuation control is increasing. For the stable
operation of the evacuation guidance robot system, it is necessary to review the stability of the track
rail. The main geometric parameters of the support for the mounting of the track rail inside the tunnel
were derived, and the geometric parameters of the stress and natural frequency were studied. Based on
this, the optimal cross-sectional shape of the track rail was obtained in terms of driving stability by
applying the topology optimization technique. In addition, the optimal track rail shape to secure running
stability was obtained by examining the width dimension of the cross-sectional shape of the track rail
support. The results of this study could be applied for the detailed design of a track rail while

considering the running stability aspect in the design process of an evacuation guidance robot.
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Fig. 1. Geometry of rail and evacuation guidance
robot
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Fig. 2. Finite element of track rail
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Fig. 3. Finite element of evacuation guidance robot
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Fig. 4. Geometric parameter of rail
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Fig. 5. Variation of maximum stress with geometric
parameter
(a) Angle of rail, (b) Length parameter a
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Fig. 6. Bolting condition of rail and position of
evacuation guidance robot
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