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Driver’s desk

Fig2. FE model of lead car to evaluate
driver’s injury
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End panel

Measured maximum deformation before deformation

(Accident :1040mm, Analysis:1058mm)

Side
construction

Collision post

Dashed line: accident  Solid line : analysis
(a) Lead car’s deformation

Analysis

- HIC 36 : within injury index value

* 3MS : within injury index value

- Femur force(left) : 2.6 times of injury index value

- Femur force(right) : 1.3 times of injury index value

Driver’s injury

- open fracture ofleft femur
- fracture of both knees

- fracture of left leg shell

(b) Driver’s injury situation

Fig3. Comparison between accident and analysis
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Tablel Evaluation criteria

Evaluation index Target region Content Injury index
d i ti
HIC36 Head Calcu.lated from head acceleration and duration 1000
(maximum 36ms)
3MS (G) Chest Chest acceleration (3ms cumulative exceedance) 60
Femur force (kN) Femur Femur axial force 10
Defrmation Slenvers Driver Ease of escaping after collision Drlyer's body =

desk not caught in
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(a) IEFRE 47— A (Low-floor trailer case)
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(b) Aiifm {4 — A (Strengthening carbody case)
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(¢) EEEHERIMES — R (Low-stiffness desk case)
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Table 2 Analysis condition
Difference to basic case
Trailer is changed into low-floor

Low-floor trailer

case vehicle
Strengthening carbody | The thickness of corner posts and
case collision posts is doubled

The front equipment of driver’s

Low-stiffness desk case :
desk is removed
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Load (kN)

i)

Head acceleration (€

= Db —

Chest acceleration (G)

l Impact to the knee |

Dummy model

(a) 10ms after collision

Cannot escape

(b) 100ms after collision

Fig.4 FEM results of vehicle-deformation and
dummy-behavior (basic case)
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Fig.5 Dummy-output results (basic case)



Fig.6 FE model of deformation in Low-floor
trailer case (100ms after collision)
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Suﬁ’ cient distance

Cushioning to reduce
head and chest injury

Separation with
carbody structure

Strengthening of
front structure
Cushioning to
reduce knee injury

Fig.7 Desirable principle for protection of train driver
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