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About the Joint Transportation Research Program (JTRP) 
On March 11, 1937, the Indiana Legislature passed an act which authorized the Indiana State 
Highway Commission to cooperate with and assist Purdue University in developing the best 
methods of improving and maintaining the highways of the state and the respective counties 
thereof. That collaborative effort was called the Joint Highway Research Project (JHRP). In 1997 
the collaborative venture was renamed as the Joint Transportation Research Program (JTRP) 
to reflect the state and national efforts to integrate the management and operation of various 
transportation modes. 

The first studies of JHRP were concerned with Test Road No. 1 — evaluation of the weathering 
characteristics of stabilized materials. After World War II, the JHRP program grew substantially 
and was regularly producing technical reports. Over 1,600 technical reports are now available, 
published as part of the JHRP and subsequently JTRP collaborative venture between Purdue 
University and what is now the Indiana Department of Transportation. 

Free online access to all reports is provided through a unique collaboration between JTRP and 
Purdue Libraries. These are available at http://docs.lib.purdue.edu/jtrp. 

Further information about JTRP and its current research program is available at 
http://www.purdue.edu/jtrp. 
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An open access version of this publication is available online. See the URL in the citation below. 

Nafakh, A. J., Davila, F. V., Zhang, Y., Fricker, J. D., & Abraham, D. M. (2022). Workzone lighting and 
glare on nighttime construction and maintenance activities (Joint Transportation Research Pro-
gram Publication No. FHWA/IN/JTRP-2022/16). West Lafayette, IN: Purdue University. https:// 
doi.org/10.5703/1288284317379 


	SPR-4542 vol 1 cover_access 10-19.pdf
	SPR-4542 vol 1 title pages_access 10-19.pdf
	form 1700_10-19 access.pdf
	jtr-spr-4542-vol 1 web.pdf
	SUMMARY
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	4.1 Nighttime Highway Work Zones
	4.2 Identifying Safety Issues Linked to Nighttime Operations on Roadways

	Fig 3.1
	Table 4.1
	Table 4.2
	4.2.1 Analysis of INDOT Workzone Safety Data

	Fig 4.2
	Fig 4.1
	Fig 4.3
	4.2.2 Work Zone Data Limitations

	Fig 4.4
	4.2.3 Contractors’ Perspectives Regarding Nighttime Roadways Operations

	Fig 4.5
	Table 4.3
	4.2.4 Interviews with ICI’s Safety Officers

	Chapter 5
	5.1 Key Terms Related to Glare
	5.1.1 Illuminance
	5.1.2 Light Uniformity
	5.1.3 Luminance
	5.1.4 Glare

	Fig 5.1
	5.1.5 Light Trespass
	5.1.6 Visibility
	5.2 Recent and Ongoing Research for Determining and Evaluating Glare in Work Zones

	Table 5.1
	Fig 5.2
	Fig 5.3
	Fig 5.4
	Fig 5.7
	Fig 5.5
	Fig 5.6
	5.3 Work Zone Lighting Standards
	5.3.1 State Transportation Agencies (STAs)

	Fig 5.8
	5.3.2 Other Professional Organizations

	Table 5.2
	Table 5.3
	Table 5.4
	Table 5.5
	Chapter 6
	Table 5.6
	Fig 6.1
	Fig 6.2
	Fig 6.3
	Fig 6.4
	Fig 6.5
	Fig 6.6
	6.1 Determining the Impact of Lighting Parameter on Glare
	6.2 Vertical Illuminance and Pavement Luminance Measurements

	Fig 6.7
	Table 6.1
	6.3 Veiling Luminance Ratio of Balloon Lights

	Fig 6.8
	Fig 6.9
	6.4 Veiling Luminance Ratio of Light Towers
	6.4.1 Metal Halide Light Tower

	Table 6.2
	Fig 6.10
	Table 6.3
	Fig 6.11
	Table 6.4
	6.4.2 LED Light Tower

	Fig 6.12
	Fig 6.13
	Fig 6.14
	Fig 6.15
	Table 6.5
	Table 6.6
	Table 6.8
	Table 6.7
	Table 6.9
	Fig 6.16
	6.5 Discussion of Results

	Fig 6.17
	Fig 6.18
	Table 6.10
	Table 6.11
	Table 6.13
	Table 6.12
	Table 6.14
	Fig 6.19
	Chapter 7
	7.1 Limitations and Future Research

	References
	Ref 1
	Ref 2
	Ref 3
	Ref 4
	Ref 5
	Ref 6
	Ref 7
	Ref 8
	Ref 9
	Ref 10
	Ref 11
	Ref 12
	Ref 13
	Ref 14
	Ref 15
	Ref 16
	Ref 17
	Ref 18
	Ref 19
	Ref 20
	Ref 21
	Ref 39
	Ref 22
	Ref 23
	Ref 24
	Ref 25
	Ref 26
	Ref 27
	Ref 28
	Ref 29
	Ref 30
	Ref 31
	Ref 32
	Ref 33
	Ref 34
	Ref 35
	Ref 36
	Ref 37
	Ref 38
	Ref 40
	Ref 41
	Ref 42
	Ref 43
	Ref 44
	Ref 45
	Ref 46
	Ref 47
	Ref 48
	Ref 49
	Ref 50
	Ref 51
	Ref 52
	Ref 53
	Chapter 8
	Appendix A. Survey Instrument for Roadway Contractors
	Appendix B. IRB Approval for Deploying Online Survey Instrument for Roadway Contractors


	Appendices numbered_10-19.pdf
	APPENDICES_9-27.pdf
	APPENDIX A. SURVEY INSTRUMENT FOR ROADWAY CONTRACTORS

	Pages from APPENDICES_9-27.pdf

	SPR-4542 vol 1 cover_access 10-19



