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The text reproduced below was prepared by the experts of the Informal
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Background - validation of reference Human Body

Models

Bumper and Lower Bumper Impact

This section contains a description of the validation of the reference AMS0
human body models that were used for the definition of the qualification
corridors, as depicted in Chapter 2.5 of Annex 2.

The validation procedure, in contrast to the previously described qualification
simulations, describes the process towards determination of the degree to which
the reference models represent the pedestrian kinematics during real world
crashes.

For their individual validations, the different HBMs had to undergo a
harmonized procedure. This procedure consisted of simulations of the HBM
against a model representing a generic vehicle frontend (SAE buck!') used in
post-mortem-human-subject (PMHS) experiments.? The SAE buck simulation
model is part of the THUMS User Community validation repository.’ It has been
validated by comparing its responses to previously published impactor tests with
a hardware version of the SAE buck!, shown in Figure A.6.

Figure A.6
Impactor responses of SAE bucks used for Human Body Model validation

Grille and Bonnet Edge Impact

8 T 6T
7 +4
5 +4
6 +4
N 4 4 =)~
5T > 1A
y \s ! ‘-”' ¢ N=gf e I, '
44 J v ' 34 ’ ~ )
(] ] 7 |
1 (] ! / ]
- ’ ) 2 T / '
>l R 4 7 ’ ,j
i / 1 4+ ,’ /
Dt s~ i o o’
V' 4 (4
0 —+ - } ] (I T T O U £ S —
0 20 40 60 80 0 20 40 60 80
= = = Experiment Simulation = = = Experiment Simulation

The HBM responses were compared to scaled corridors? derived from three tests
with PMHS. The procedure used for the validation of those models that were
used for the qualification corridors is limited to the purpose of pedestrian Head
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Impact Time (HIT) and Wrap Around Distance (WAD) calculation. It is not
suited to qualify for injury assessment in this or any other crashworthiness
regulation. If HBMs are intended for extended usage, more enhanced
validations are needed.

To validate the very same model, which is used for the qualification simulations,
the HBM posture was not aligned with the PMHS tests, but corresponded to
Table 2-1 of Annex 2 instead. The main difference between the posture from the
PMHS tests and Table 2-1 is the arm posture (the PMHS leg position and the
proposed HBM position both target the SAE J27824 measures and are therefore
comparable). Previous studies have shown that the arm posture effects HIT by
roughly £3 ms® which is smaller than the range of results observed in the PMHS
study.

The HBMs were positioned vertically relative to the SAE buck such that AC (as
defined in Fig. A.3) is positioned at a height of 932 mm. (Based on the offset
between H-Point and pelvis reference point used for tracking defined in SAE
J27824, the provided location of the pelvis reference point? was offset by 73 mm
to convert it to the AC location. The minimum value of the pelvis reference point
from the corridor was taken to ensure that HC requirements from Table 2-1 are
not contradicted.)

For the lateral position, AC was aligned with the vehicle centreline.

No ground floor was modelled. Gravity was applied and the HBM was
positioned as close as possible to the vehicle model. The SAE buck model driving
towards the HBM with an initial velocity of 40 km/h. The same contact settings
as defined in 2.2 were used (i.e. the static and dynamic coefficient of friction
between the car and the HBM is set to 0.3.).

All outputs as described in 2.3. were generated and analysed. From the
simulations, the HIT was calculated according to 3.3. All reference HBMs
fulfilled the criteria defined in Table 2-11, based on the scaled corridors from
the PMHS tests? (transformed to the coordinate system defined in Figure A.1)
while also fulfilling all quality checks defined in 2.4. For the calculation of AHCx,
HCx was offsetted with its value at the time of first contact with the vehicle to be
in line with the PMHS tests.2 For the HIT, the mean value form the PMHS tests
was taken and a tolerance of +5 percent and -10 percent was added (consistent
to the trajectories as specified in SAEJ2868.¢

[Table 2-11
Validation of AM50 HBMs

HIT [ms] AHCx [mm] HCz [mm]

Min Max  Min Max  Min Max
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For the other statures, no reference PMHS tests were available. The following
reference HBMs have been used for developing the corridors in this Annex.

[Table 2-12
Reference models used for 6yo and AF05

05F 6yo




