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Review on the Modification of Carbody Structure to meet
the Collision Condition Applied for Railway Vehicles

EEE 207

Jin-Soo Park Ku-Sik Kim

ABSTRACT
Currently in design and manufacturing of railway train overseas markets, criteria for a
collision condition between vehicles is noted in design specification.
In the event of a train crash, it can be verified by crashworthiness analysis or an actual
crash test for car's performance to keep the safety of passengers and to minimize the effect

of damaged for vehicles.
In this paper, it is described for carbody structure to meet the allowable condition in
collision analysis through improvement of shape, position and arrangement for carbody frame.
This report describes the shape of end frame for carbody structure and the results of
analysis applied to actual cases for overseas.
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2391, Finite Element Model of Carbody Structure (Half Model)
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» _Applied symmetric condition

End of DMC car

Lumped Mass

Rigid Wall

Semi-permanent coupler

94. Crash Condition for Head on Collision Analysis (Half Model)
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Finite Rigid Wall

Vi = 19kph

2135, Crash Condition for Overriding Analysis (Half Model)
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L3l F% 314 Spec. (GM/RT 2100)

Item Load Case Description Remarks
Head on Train unitcrashing into a rigid wall
collision at the speed of 17.64 km/hr. GM/RT 2100 Clause 9.3
GM/RT
2100 .. DMC-car cab end at 150mm above the
Og()ellifsl%gg structural floor crashing into rigid wall GM/RT 2100 Clause 9.4
at the speed of 19.0 km/hr.

¥ GM/RT 2100 Clause 9.3

As a second alternative to section 9.1 for multiple units and other vehicles normally part

of a fixed consist train, a total energy absorption of 2 MJ per vehicle shall be distributed

between the vehicle ends throughout the train in accordance with a theoretical simulation of

a collision between similar trains and in such a way as to maximize the closing speed

attained while inflicting minimum damage to the passenger compartment. The force limits are

unchanged.

¥ GM/RT 2100 Clause 9.4

For the ends of vehicles which might form the end of a train a minimum of 0.5 MJ shall be

absorbed by the vehicle structure when loaded beyond the proof load across the body end at a

height of 350mm above the coupler centreline (or 150mm above the structural floor if this is

higher) to simulate an overriding collision.
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2.3.3.1 Collision Analysis
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1396. Deformed Configurations for Collision Analysis

E32. Analysis Results for Head on Collision (Train Unit Collision)
Kiasy 3 Az 7l & H] 1
Energy Absorption 2.01 M]J More than 2 M] 196
Maximum Collapse Force 2.984.8 kKN Less than 3,000 kN 196
DMC 1st e |DME
Maximum Deformation | Front | Rear | Front | Rear | Front No Criterion A=
658 | 230 85 90 96
mm | mm | mm | mm | mm
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1947, Global Energy Curves & Rigid Wall Reaction Force Curve
for Head on Collision Analysis
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198, Displacement vs. Time Curve for Head on Collision Analysis

2.3.3.2 Overriding Analysis
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199. Deformed Configuration for Overriding Analysis

% 3£3. Analysis Results for Overriding Condition

i A A 7] & H] 31
Energy Absorption 0.52 MJ More than 0.5 M]J 198,
Maximum Collapse Force 1,996.4 kN Less than 3,000 kN 1349
Maximum Deformation 730 mm Less than 1,000 mm 1H9.
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2910. Global Energy Curves for Overriding Analysis
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1. ERTS Clause 6.11: BMRC Tender No.2 RS-DM - Volume 3

"Employer’s Requirements— Technical Specification Clause 6.11.5.”
2. Group Standard GM/RT 2100 Issue Three, "Structural Requirements for Railway Vehicles”
3. A ZE(F), “Collision Analysis of Carbody Structure”(REDE110453)
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211, Rigid Wall Reaction Force Curve & Displacement vs. Time Curve
for Overriding Analysis
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