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Future - Highly Automated Vehicle (HAV)
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50° recline to the 
vertical 

Reclined PMHS Tests
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30 g pulse (50 km/h ΔV)

Uriot et al., 2015LAB generic, deformable seat 
(Uriot et al. 2015)

Belt-in-seat

LL ~4 kN

3 Pretensioners



Center for Applied Biomechanics 6

H-III THOR
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H-III
80 ms

THOR
80 ms
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PELVIS PITCH ROTATION
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GOAL …

… Investigate the modifications of THOR and their impact 
on pelvis motion and lap belt interaction in frontal 

collisions
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Pelvis Flesh Stiffness

Pelvfoam = (0.5, 1.0, 2.0)
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Lumbar Stiffness

Lumbrub = (0.5, 1.0, 2.0)
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Ab*foam = (0.5, 1.0, 2.0)
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Abdominal foam Stiffness
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Lumbar Cable
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Lumbar Cable – Add Cable
Org. Mod.
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Lumbar Cable – Move Cable
Org. Mod.
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8/21/2025
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PMHS Average H-point:
~120-125 mm

• THOR was positioned 20 mm in front of H-III due to 
SAE positioning guidelines – pertains to differences 
in pelvis/ pelvis flesh geometry

Surrogate X Y Z X Z

PMHS 3077.4 0.0 643.3 SD 3.4 1.0

THOR 3044.1 0.0 672.1 SD 1.6 3.1

Difference 33.3 0.0 -28.8

~35mm

~30mm
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GHBMC Nominal GHBMC dz -20mm
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Nominal Dz Dx Dz

Dz DzDx
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Nominal Dz Dx Dz

Dz DzDx
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Nominal Sacrum mod.
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Nominal Dz Dx Dz
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8/21/2025
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Nominal Dz Dx Dz

Dz DzDx
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8/21/2025
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Nominal Sacrum mod.
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Nominal Dz Dx Dz

t=25ms.

FB FB FB

Fs Fs Fs
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Nominal Dz Dx Dz

New Sacrum t=25ms.
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Pelvis flesh 
thickness/stiffness

Sacrum shape

Other parameters had a 
secondary effect on 
pelvis motion

Factors influencing THOR pelvis motion in recline
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Thank You!

Contact: bgepner@virginia.edu
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