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Coils

the ISSUE
An inductive power transfer system (IPTS) may be one way to address the range and battery life 
issues currently limiting widespread adoption of electric vehicles (EVs). An IPTS would allow transfer 
of power from infrastructure elements like pavement to EVs. However, the durability and survivability 
of embedded electrified inductive coils in concrete pavement is unknown.

the RESEARCH
To investigate the durability of the technology, two full-size slabs were cast with working electronics. 
The slabs were structurally tested while monitoring electrical parameters. The primary focus of this 
work was to study the durability of the concrete slabs. The secondary focus of the study was to 
determine how well the technology works under a variety of realistic loadings.

Both slabs with the embedded IPTS were subjected to high-cycle fatigue loading and then underwent 
monotonic loading to failure to confirm material properties.
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the FINDINGS
During the fatigue testing, both slabs experienced minor cracking; 
however, it was not until the upper limits of static testing that 
major failures occurred. Throughout the experiment, the embedded 
IPTS proved to be resilient and suffered little degradation in 
performance. The IPTS embedded in these concrete pads 
demonstrated reasonable durability with promise as a viable 
solution to the EV infrastructure’s growing needs. 

the IMPACT
This study is an early work in the many electrical architectures that 
may be incorporated into actual charging applications. The findings 
regarding increased concrete durability are important for future 
work in this area. 

For more information on this project, download the Main report at 
https://www.ugpti.org/resources/reports/details.php?id=1198

Lead Investigator(s)

Marvin W. Halling, Ph.D. 
marv.halling@usu.edu

Co-Investigator(s)

Nick Roberts, Ph.D. 
Abhilash Kamineni, Ph.D.

Research Assistant(s)

Pilaiwan Vaikasi 
Benny Varghese 
Zach Bensen 
Thad Hansen

Project Title

Evaluation of Durability and 
Structural Performance of 
Concrete with Embedded 
Inductive Coils

Sponsors | Partners

ASPIRE, NSF Engineering 
Research Center

USDOT, Research and 
Innovative Technology 
Administration

For more information or additional copies, visit the Web site at www.mountain-plains.org, call (701) 231-7767 or write to Mountain-Plains Consortium, 
Upper Great Plains Transportation Institute, North Dakota State University, Dept. 2880, PO Box 6050, Fargo, ND 58108-6050.

This publication was produced by the Mountain-Plains Consortium at North Dakota State University. The contents of this brief reflect the views of the authors, who are responsible for facts and the accuracy of the information 
presented herein. This document is disseminated under the program management of the USDOT, Office of Research and Innovative Technology Administration in the interest of information exchange. The U.S. Government 
assumes no liability for the contents or use thereof. 

NDSU does not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic information, marital status, national origin, participation in lawful off-campus 
activity, physical or mental disability, pregnancy, public assistance status, race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran status, as applicable.  Direct 
inquiries to Vice Provost, Title IX/ADA Coordinator, Old Main 201, 701-231-7708, ndsu.eoaa@ndsu.edu.

mailto:ndsu.eoaa@ndsu.edu



Accessibility Report



		Filename: 

		Evaluation of Durability and Structural Performance_RB_2024_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: 2


		Passed manually: 0


		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		Needs manual check		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		Needs manual check		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


