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The Review of Test cases on the Roof Structure

of Railway Vehicles
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ABSTRACT

In this paper, to verify the safety of railway vehicle structure, we describe the test methods
of roof structure. The purpose of GM/RT 2100' missile protection article is to minimise the
risk of injury which could result from the penetration into a vehicle body by missile such as
stones and bricks. we carried out weight drop test on the roof structure in accordance with
GM/RT 2100. The test results showed that the penetration did not occer.
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Fig.1 The new design of car body
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Fig.2 The flow chart of roof structure manufacturing & inspection
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Table 1. Longitudinal loads

Load cases GM/RT 2100 UIC 566 OR
1 |At buffer positions [1] 1500 kN 2000 kN
2 |At coupler positions [1] 1500 kN 2000 kN
3 |At coupler positions (Tensile) [1] 1000 kN 1500 kN
4 |At anti—climber positions 1500 kN N/A
5 |150mm above structural floor(350mm above coupler) 400 kN 400 kN
6 |At cant rail level 300 kN 300 kN
7 |At any point on each vertical edge of end wall 150 kN N/A
8 |At any point on collision pillar(s) of end wall (equally) 150 kN N/A
9 |At the level of the window guard-rail N/A 300 kN
10 |At diagonally opposite buffer positions 500 kN 500 kN
Note : [1] For multiple unit vehicles and other vehicles normally part of a fixed consist train.

Table 2. Vertical loads
Load cases
1 |[Maximum operating load

GM/RT 2100
1.5(M1+ M2)g
1.5(M1+M2)g(V)
+ 1500kN (C) [2]
1.5(M1+M2)g(V)
+ 1000kN (T) [2]
100kN vert.
+ 1000kN long.
1.1(M1+ 2Mb)g
1.1(M1+ Mb)g
100kN vert. +
shear force 100kN trans.
8 Vertical shear force transferred at the anti-climb device and a 100kN vert. + N/A
transverse shear force 100kN trans.

[1] The vertical load applies when the body sags between the bogies under the action of the purely compressive force.
[2] For multiple unit vehicles and other vehicles normally part of a fixed consist train.

M1 = mass of body in working order, Mb = mass of bogie, kg

M2 (Payload) = 80 kg x [(number of 'seats) + (4 x the floor area in m? of passageways and vestibules)].

UIC 566 OR
1.3(M1+M2)g

1.3(M1+M2)g(V)
+2000kN (C)

1.3(M1+M2)g(V)
+ 1500kN (T)

2 |Vertical load [1] & compression on couplers

3 |Vertical load and tension on couplers

Vertical force and compression at anti—climber faces N/A

1.0(M1+ 2Mb)g
1.0(M1+ Mb)g

Lifting at all lifting points with bogies attached

Lifting at one end at lifting points, supported on bogie at other end
Vertical shear force transferred at the coupler and a transverse

~N (OO

N/A

Note :

Fig.4 Compressive load test

Fig.3 The FEA results of roof structure

2-3. Weight Drop Test on the Roof Structure
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Fig.5 Test sample

Fig.7 Weight drop test
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Fig.9 Roof crush resistance test
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