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ABSTRACT

Every year, thousands of deaths are recorded worldwide due to crashes of small cars

with heavy trucks. The highest risk during collision of passengers’ car with a truck is the

intrusion of passengers’ compartment under the heavy truck rear underride leading to

cause fatal injuries to passengers. Design of robust underride guard of truck is one of

the signi�cant factors that should be taken into consideration within design and

enhancement of truck chassis. In this study, a new rear underride protection device

(RUPD) based on FMVSS 223/224 regulations is developed to enhance the

crashworthiness and reduce passenger compartment intrusion under heavy trucks

during accident. Finite element simulation is utilised for performance analysis of the
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RUPD in LS-DYNA. The results showed that the new RUPD design enhanced the energy

absorption by 68.87% and reduced the occupant's car deceleration by 66.116%. The

new guard is able to avoid underride of Toyota Yaris (2010) colliding at 45, 54 and 63

km/h compared with the normal guard that failed under the same test conditions.

KEYWORDS: Rear underride protection device (RUPD), energy absorption, �nite element

https://www.tandfonline.com/keyword/Rear+Underride+Protection+Device+%5C%28RUPD%5C%29
https://www.tandfonline.com/keyword/Energy+Absorption
https://www.tandfonline.com/keyword/Finite+Element


3/19/2018 Design and simulation of a rear underride protection device (RUPD) for heavy vehicles: International Journal of Crashworthiness: Vol 23, …

https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1302040?scroll=top&needAccess=true 3/6

og  a you  st tut o

 Shibboleth

 OpenAthens

Log in to Taylor & Francis Online

Enter your email

Enter your password

Forgot password?

 Remember Me

Log in

 Add to cart

 Add to cart

Or purchase it *

Article Purchase 24 hours access for USD 50.00

Issue Purchase 30 days access for USD 293.00

* Local tax will be added as applicable

People also read

Article Article

https://www.tandfonline.com/action/ssostart?federationSelect=All&redirectUri=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue
https://www.tandfonline.com/action/ssostart?idp=https%3A%2F%2Fidp.eduserv.org.uk%2Fopenathens&redirectUri=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue
https://www.tandfonline.com/action/requestResetPassword?redirectUri=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue
https://www.tandfonline.com/action/ecommerce?offerId=236604%2C10.1080%2F13588265.2017.1302040&addToCart=Add+to+cart&backUri=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue&anti-forgery-token=d74cbb9c-d01e-4975-a567-cbab246c0236
https://www.tandfonline.com/action/ecommerce?offerId=327330%2C10.1080%2Ftcrs20.v023.i01&addToCart=Add+to+cart&backUri=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue&anti-forgery-token=d74cbb9c-d01e-4975-a567-cbab246c0236


3/19/2018 Design and simulation of a rear underride protection device (RUPD) for heavy vehicles: International Journal of Crashworthiness: Vol 23, …

https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1302040?scroll=top&needAccess=true 4/6

A precise method of vehicle
velocity determination based on
measurements of car body
deformation – non-linear method
for the ‘Luxury’ vehicle class

P. Kubiak et al.

International Journal of Crashworthiness
Volume 23, 2018 - Issue 1

Published online: 18 May 2017



Improvement of Q0 dummy
restraint in lateral sled
impacts regarding R129
criteria

B. Le Tellier et al.

International Journal of Crashworthiness
Volume 23, 2018 - Issue 1

Published online: 17 Apr 2017



Article

A review on rear under-ride
protection devices for trucks

Zeid Fadel Albahash et al.

International Journal of Crashworthiness
Volume 22, 2017 - Issue 1

Published online: 16 Nov 2016



Article

A novel aircraft energy
absorption strut system with
corrugated composite plate to
improve crashworthiness

Yiru Ren et al.

International Journal of Crashworthiness
Volume 23, 2018 - Issue 1

Published online: 27 Mar 2017



Article

Thin-walled structural
configurations for
enhanced
crashworthiness

T. J. Reddy et al.

International Journal of Crashworthiness
Volume 23, 2018 - Issue 1

Published online: 3 Apr 2017



Article

Crashworthiness study
for multi-cell composite
filling structures

Yong Zhang et al.

International Journal of Crashworthiness
Volume 23, 2018 - Issue 1

Published online: 31 Mar 2017



   

https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1328763?src=recsys
https://www.tandfonline.com/author/Kubiak%2C+P
https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1306825?src=recsys
https://www.tandfonline.com/author/Tellier%2C+B+le
https://www.tandfonline.com/doi/full/10.1080/13588265.2016.1228135?src=recsys
https://www.tandfonline.com/author/Albahash%2C+Zeid+Fadel
https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1301082?src=recsys
https://www.tandfonline.com/author/Ren%2C+Yiru
https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1306824?src=recsys
https://www.tandfonline.com/author/Reddy%2C+T+J
https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1304169?src=recsys
https://www.tandfonline.com/author/Zhang%2C+Yong


3/19/2018 Design and simulation of a rear underride protection device (RUPD) for heavy vehicles: International Journal of Crashworthiness: Vol 23, …

https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1302040?scroll=top&needAccess=true 5/6

 

Related articles

Transient dynamic impact suppression of a Baja chassis using frontal and rear shock absorbers
K. M. Goher et al., International Journal of Crashworthiness

Improving automotive crashworthiness using advanced high strength steels
Hamid Safari et al., International Journal of Crashworthiness

Development of a regulation for testing the effectiveness of a rigid side underride protection device
(SUPD)
Patrick Galipeau-Bélair et al., International Journal of Crashworthiness

Underride Safety Protection: Benefit-Cost Assessment of Rear-Impact Guards for the North
Dakota Farm Truck Fleet
Kimberly Vachal et al., Traffic Injury Prevention

Performance limit analysis for common roadside and median barriers using LS-DYNA
M. R. Ferdous et al., International Journal of Crashworthiness

Crashworthiness optimisation of A-pillar in passenger car in rear-end collision with truck
Na Yang et al., International Journal of Crashworthiness

Structural crashworthiness analysis of a ladder frame chassis subjected to full frontal and pole
side impacts
Semih Dagdeviren et al., International Journal of Crashworthiness

Non-linear finite element analyses of automobiles and their elements in crashes

https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=51661033&placeholderId=1074&productId=1833
https://www.tandfonline.com/action/clickThrough?id=8287&url=%2Ftoc%2Fttqm20%2Fcurrent&loc=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=51661033&placeholderId=1014&productId=1833
https://www.tandfonline.com/action/clickThrough?id=1839&url=http%3A%2F%2Flibrarianresources.taylorandfrancis.com%2Fproduct-info%2Fjournals%2Ftitle-by-title%2F&loc=%2Fdoi%2Ffull%2F10.1080%2F13588265.2017.1302040%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=51661033&placeholderId=1061&productId=1851
http://www.tandfonline.com/doi/full/10.1080/13588265.2017.1301081?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/eprint/5jXw79ZQCI5bGxWxQejn/full?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/13588265.2013.868083?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/15389580802593210?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Traffic_Injury_Prevention_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/13588265.2011.623023?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/13588265.2016.1192087?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/13588265.2015.1135522?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0
http://www.tandfonline.com/doi/full/10.1080/13588261003737286?utm_source=TrendMD&utm_medium=cpc&utm_campaign=International_Journal_of_Crashworthiness_TrendMD_0


3/19/2018 Design and simulation of a rear underride protection device (RUPD) for heavy vehicles: International Journal of Crashworthiness: Vol 23, …

https://www.tandfonline.com/doi/full/10.1080/13588265.2017.1302040?scroll=top&needAccess=true 6/6

Powered by 

K. T. Gursel et al., International Journal of Crashworthiness

Information for

Authors

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Cogent OA

Help and info

Help

FAQs

Press releases

Contact us

Commercial services

  

 

Connect with Taylor & Francis

Copyright © 2018 Informa UK Limited Privacy policy & cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 
5 Howick Place | London | SW1P 1WG

https://www.trendmd.com/how-it-works-readers
http://authorservices.taylorandfrancis.com/
http://editorresources.taylorandfrancisgroup.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.cogentoa.com/
https://www.tandfonline.com/page/help
https://www.tandfonline.com/page/help/faqs
http://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/action/contactUs
http://taylorandfrancis.com/partnership/commercial/
http://facebook.com/TaylorandFrancisGroup
http://twitter.com/tandfnewsroom
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://www.tandfonline.com/privacy-policy
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

