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Study of Alternative Dynamic Evaluation for Static Evaluation of
Neck Injury Prediction through Simulation Analysis
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Abstract

This study examined an alternative dynamic evaluation method for static evaluation of
neck injury prediction using the BioRID II dummy with higher biofidelity through simulation
analysis. The simulations were conducted with the latest BioRID II (facet model ver. 2.2)
model and a mass-produced car seat model using MADYMOG6.4 analysis code. The
simulations were compared with the sled tests using the BioRID II dummy and a seat
identical to the simulation model to certify the dummy and seat models. The analysis
indicated that the dynamic backset (proposed by Japan and EEVC as a parameter for dynamic
evaluation of GTR phase 1) increased with the static backset. It also revealed correlations
between the dynamic backset and the overall rating of IIWPG. Therefore, the dynamic
backset was found to be an appropriate parameter for the alternative dynamic evaluation test.
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Fig. 1 Spine of BioRID Il facet dummy model
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Fig. 3 How to measure dynamic backset
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Fig. 4 Relation between static backset and dynamic backset
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Table 1 Multiple correlation coefficient between injury
parameter and static backset

Injury Dynamic
Parameter Backset NIC Nkm UNFX
R 0.99 0.76 0.89 0.89
Injury UNFZ | T-HRC |ReboundV| TiG
Parameter
R 0.72 0.96 0.93 0.75
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Fig. 5 Relation between IIWPG rating and dynamic backset
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Fig. 6 Relation sensitivity analysis to dynamic backset
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