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Context - Aims 

 THOR dummies in preparation for consumer testing (NCAP…) 

 Submarining and abdominal injuries remain issues (rear 
occupant, new seating in future automated vehicles…) 

 Objectives: improve dummy response, submarining and 
abdominal injury prediction for the small occupant (future 5th 
percentile female THOR) and current THOR 50th percentile male 

 Collaborative project 2016-2020 

Methods 

 Formulate dummy specifications for pelvis, lumbar spine and 
abdomen (biomechanical requirements)  

 Develop CAD & prototypes (with Abdominal Pressure Twin 
Sensors)  

 Evaluate prototypes of the 50th male and new 5th female THOR 
dummies in various testing at multiple partners 

 Propose submarining predictors and abdominal injury criteria 

LBMC Results 

 Characterize the sensitivity of the response and injury 
predictors to the loading conditions (magnitude and 
orientation) 

 Including a preliminary simulation study   

 50th male completed. 5th female in preparation 

 Perform matching test to prepare the definition of abdominal 
risk curves 

THOR Torso flexion test (thoraco 
abdominal coupling assessment) 

THOR compression test  

Related project: ENOP (2019-2021) 

 Enable New Occupant Postures: assess submarining and injury 
risk in seating configurations possibly used in future Highly 
Automated Vehicle  

 Collect data in tests with PMHS (Post Mortem Human 
Surrogates) in Swiveled and Reclined configurations  

 Use results to validate HBM responses (coll. SURCA) and 
specify Thor modification kit for new postures  

 Evaluate new prototype 

 Same partnership + Autoliv Research, BaST and close 
collaboration with NHTSA funded similar effort 

~38% 

Kent et al. (2006, 2008) 

Kent et al. (2006, 2008) porcine tests with risk curve 
Compression (%) 
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~38% 

Reproduction of the tests for risk curve scaling 


