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Abstract

For a certain engineering vehicle roll in the sloped area, the finite element model and multi-rigid-

body model were developed based on the nonlinear finite element method and multi-rigid-body approach,

respectively. The dynamic simulations were performed. The deflection and absorbed energy were

predicted, the dynamic response and injury risks of the operator during lateral roll were also predicted.

Results showed that the roll-over protective structure ( ROPS) and energy-absorbing device could prevent

the vehicle continuous roll on the slopes with small angles and reduce the plastic deformation of ROPS.

The severity of the peak decelerations transferred to the vehicle cabin was also reduced simultaneously.
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Fig. 1 Test bed and simulation model
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energy-absorbing device
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Fig.7 Dummy motion with wearing lap belts

(a) 30°,0 mm (b) 30°,0.8 mm (c) 30°,1.5 mm

(d) 30°,2.5mm (e) 45°,0 mm (f) 45°,0.8 mm
(g) 45°,1.5mm (h) 45°,2.5 mm
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