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What is the IBRC?
 Mission – 
 The Injury Biomechanics Research Center (IBRC) pioneers human 

injury research using an interdisciplinary and uniquely holistic 
approach to save and improve lives. With a commitment to cutting-
edge research, training future experts through experiential learning 
opportunities, innovation in technological development, pursuing 
safety equity inclusive of all demographics, and providing continuing 
education for professionals, the Injury Biomechanics Research Center 
is a global leader in injury and fatality prevention efforts.

 Vision – 
 Advance transformational initiatives to decrease global injuries and 

fatalities through injury biomechanics research
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We are the IBRC
Who We Are:
 ~50 Personnel
 6 Faculty & 5 Staff 
 6 PhD / 4 Masters 
 30 Undergraduates

 Engineers
 Anthropologists
 Anatomists

What We Do:
 Investigate relationships between 

human injury and physical 
properties

Why We Do It:
 Protect lives!
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NHTSA Tools, Publications & Data
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NHTSA Crash Tests
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Frontal Crash Test
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Side Crash Test
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Side Pole Crash Test
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ATD Summary
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Crash Safety Tools
 “Crash Test Dummy” or 

“Anthropomorphic Test Device” 
(ATD)
 instrument that measures the 

effect of an impact on a “human”

 1. Dummy must respond like a 
human
 “Biofidelity”

 2. Dummy must provide 
measurements that correlate 
with human injury
 “Injury Criteria”
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Frontal Adult ATD Family

11



Side Adult ATD Family
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Child ATDs
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Other ATDs
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Virtual ATD & Human FE Models
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Traditional Experimental Set-up
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Nahum et al., 1970; Kroell et al., 1971 &1974 Part 572 condition
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0 1894

Slender (10th Percentile)

0 3134

Robust (90th Percentile)

0 2514

 

50th

Mid-size male

humaneticsatd.com

Traditional Scaling
 Due to limited availability of biomechanical data for the thorax
 Small female: scaling approach
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humaneticsatd.com

GHBMC5th

Davis et al., 2016

HIII5th

THOR5th

THUMS AF05

https://global.toyota/

50th Male

5th Female

λF, λD



Traditional Experimental Set-up
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Nahum et al., 1970; Kroell et al., 1971 &1974

Part 572 condition



Evaluation of 5th Percentile ATDs in Near-Side 
Impact Scenarios Compared to Elderly PMHS

A.Tesny1, C. Fibbi1, Y.S. Kang1, A. Agnew1, G. Baker, Y. Zaragoza-Rivera1, B. Shurtz2, B. Pipkorn3, 
H. Rhule4, K. Moorhouse4, C. Markusic5, S. Malcolm5, J. Bolte1

1Injury Biomechanics Research Center, OSU,
2Autoliv Americas, USA, 3Autoliv Research, Sweden, 

4NHTSA VRTC, 5Honda Development and Manufacturing 

IRCOBI Conference 
13 September 2023 



Biofidelity Corridors &
Thoracic Injury Criteria

Previous Work

20

Hub impacts Sled tests with simplified 
boundary conditions

Limitations: mid-size males, not representative 

?

?

https://www.humaneticsgroup.co
m/products/anthropomorphic-
test-devices/side-impact

Bolte et al. 2023



Bolte et al 2023
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Axilla Peak Compression

Kuppa (2006 - NHTSA)

Axilla @ AIS = 3



Conclusions
 ATDs & HBMs
 Are safety tools that measures the effect of an impact on a “human”

 Do current ATDs & HBMs respond like a human?

 Do current ATDs & HBMs provide measurements that correlate 
with human injury?
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