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Abstract

Traumatic brain injury is the leading cause of death in automobile crashes. The

sensitivity of human brain injury prediction to small parameter changes is a critical

element of both experimental and mathematical work yet to be adequately

investigated. This work proposes a new analytical human brain injury model to

determine the parameters to which injury prediction is most sensitive. The trajectory

sensitivity analysis explicitly indicates that injury prediction is most sensitive to brain

mass moment of inertia, followed by brain mass. A number of finite element (FE)

simulations were executed with various brain sizes. The maximum relative brain

motions decrease with decreased brain size, and they are very close in the FE and

analytical models. We conclude that brain mass moment of inertia, primarily, and brain

mass, secondarily, should be varied in focused experimental and FE modeling work to

ensure that conclusions are not drawn from individual data points at which injury

predictions are highly sensitive to small parameter changes.
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Notes

 K, bulk modulus.

 EA, force/unit strain.

a

b

Related research 

Recommended articles Cited by 

10

People also read

https://www.tandfonline.com/keyword/Head+impact
https://www.tandfonline.com/keyword/sensitivity+analysis
https://www.tandfonline.com/keyword/analytical+method
https://www.tandfonline.com/keyword/finite+element+method
https://www.tandfonline.com/keyword/brain+displacement
https://www.tandfonline.com/keyword/brain+mass
https://www.tandfonline.com/keyword/brain+moment+of+inertia
https://www.addtoany.com/share


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

