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PROBLEM 
The Louisiana Department of Transportation and Development (DOTD) uses 
a cost-effective, portable swinging gate arm that can be easily deployed 
and installed as a ramp closure gate. Since the hardware is in place even 
when the ramp is open, its crashworthiness must be evaluated as a roadside 
device. DOTD funded Project LTRC 22-1ST to investigate the crashworthiness 
performance under the Manual for Assessing Safety Hardware (MASH) crite-
ria on support structures. 

In LTRC Project 22-1ST, the ramp closure gate was evaluated under MASH 
Test Level 3 (TL-3) impact conditions using finite element (FE) computer 
simulations. The FE simulations showed that the current design of the ramp 
closure gate did not meet MASH criteria. Therefore, a modified design of the 
ramp closure gate is needed to meet the crashworthiness standard required 
by MASH and be deployed effectively when a ramp closure is mandated.

OBJECTIVE
This project aims to redesign the existing ramp closure gate used by Lou-
isiana DOTD. The research team will utilize FE computer simulations and 
laboratory crash testing to develop a modified design that both passes 
MASH test protocols consistently and meets the functional requirements.

Figure 1. DOTD Contraflow Ramp Closure Gate
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METHODOLOGY 
To achieve the objectives of this study, the research 
team will employ several methods. First, they will 
conduct a comprehensive literature review on all 
relevant studies and the current state of practice to 
help identify the design and crashworthiness of ramp 
closure gates. The team will then redesign the ramp 
closure gate for submission to the Project Review 
Committee (PRC). After receiving approval for the 
modified design, the team will submit the crashwor-
thiness evaluation plan, using computer simulations 
and laboratory testing as part of the evaluation. 

Following these tasks, the research team will draft 
a Technical Summary and Final Report detailing 
their findings. They will give a final presentation and 
provide revised documents based on comments 
received from the PRC.

IMPLEMENTATION POTENTIAL 
This project will benefit DOTD by providing a rede-
signed ramp closure gate, evaluated with computer 
simulations and laboratory testing. The design may 
provide benefits for applications that require pe-
riodic or permanent ramp or road closures due to 
planned events, routine or recurring maintenance, 
emergency or incident management, or as a means 
to control merge points and traffic flow. The use of 
the gates should provide a more rapid and efficient 
means of ramp closure requiring less personnel and 
equipment, thereby potentially reducing costs and 
improving the safety of maintenance personnel. En-
gineering drawings will be provided for the recom-
mended design of the ramp closure gate. Full-scale 
crash testing of the ramp closure gate design may be 
recommended as part of future research to verify the 
compliance of the system with MASH criteria prior to 
its widespread implementation or use as a standard 
detail.





Accessibility Report





		Filename: 

		Redesign of Innovative Gate Arms – Phase I_ RPCapsule 24–2ST_202408_REM.pdf









		Report created by: 

		Nellie Kamau, Catalog Librarian, Nellie.kamau.ctr@dot.gov



		Organization: 

		DOT, NTL







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Skipped		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

