
FHWA-NJ-2008-015 

 

Research and Develop Locking Design for NJDOT Junction Boxes 

Final Report 

April 2009 

 

Submitted by 

Cambridge Systematics, Inc. 

KS Engineers 

 

 

NJDOT Research Project Manager 

Stefanie Potapa 

 

In cooperation with 

New Jersey  
Department of Transportation  

Bureau of Research  
And  

U.S. Department of Transportation  
Federal Highway Administration 

 

You're viewing an archived copy from the New Jersey State Library.



DISCLAIMER STATEMENT 

“The contents of this report reflect the views of the author(s) who is (are) responsible for 
the facts and the accuracy of the data presented herein. The contents do not 
necessarily reflect the official views or policies of the New Jersey Department of 
Transportation of the Federal Highway Administration. This report does not constitute a 
standard, specification, or regulation.” 
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EXECUTIVE SUMMARY 

The New Jersey Department of Transportation (DOT) has been experiencing vandalism 
of the copper cables located with their junction boxes. Vandals have been opening the 
covers and removing the copper wire. The removal of the copper wire has caused light 
failures. Furthermore, it is also dangerous because of the voltage that the copper wires 
carry.  The team conducted research with other DOTs to determine if there were 
existing solutions to this challenge.  Based on a review of several DOT websites and 
phone conversations, it was determined that a design specific for New Jersey DOT was 
required.  The team designed several options for New Jersey DOT to consider for both 
pedestrian accessible and non-accessible areas. 

BACKGROUND 

The New Jersey Department of Transportation (DOT) has been experiencing vandalism 
of the copper cables located with their junction boxes. Vandals have been opening the 
covers and removing the copper wire. The removal of the copper wire has caused light 
failures. Furthermore, it is also dangerous because of the voltage that the copper wires 
carry. 

OBJECTIVES  

The objective of this project was to assist the New Jersey Department of Transportation 
Commission in identifying options to lock junction box covers. 

INTRODUCTION 

The New Jersey Department of Transportation (DOT) has been experiencing vandalism 
of the copper cables located with their junction boxes. Vandals have been opening the 
covers and removing the cooper wire. The removal of the copper wire has caused light 
failures. Furthermore, it is also dangerous because of the voltage that the copper wires 
carry.  Our task was to research other Department of Transportation's (DOT's) and 
possible vendor, that manufacture junction boxes to be determined how the cover could 
be locked.  
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SUMMARY OF WORK PERFORMED 

Research team members reviewed information available from transportation agency 
websites and contacted several agencies by phone to identify potential locking solutions 
for NJDOT.  Contacts were made with the following agencies: 

• Iowa DOT; 

• New York State DOT; 

• North Carolina DOT; 

• Florida DOT;  

• Massachusetts Highway Department; 

• New Jersey Transit (NJT); and 

• Union County, New Jersey. 

For all of the State DOTs except Iowa, junction box details showed the cover placed 
without screws or any type of security system.  For the Iowa DOT, the junction box 
detail shows eight screws that are placed around the circumference of the cover. The 
top of the screws can be turned by using a flat head screw driver. The stainless steel 
screw passes through a gasket and then continues to the inside flange of the junction 
box.  A copy of this detail is shown in Appendix A. 

The NJ Transit (NJT) website was also reviewed. NJT does use a spring with a large 
bolt located in the middle of the box. This type of junction box locking system is only 
used for the Newark Light Rail.  We were not able to find any other information 
regarding the locking junction boxes for other NJT projects. 

Union County, New Jersey has a detail for locking their quazite boxes.  They use small 
screws to secure the cover to the box.  The quazite boxes are used in the installation of 
the traffic signals.   

Based on the research and conversations conducted with these agencies, they are not 
experiencing the same vandalism as NJDOT. Therefore, the existing NJDOT electrical 
junction box was examined and several possible design alternatives for locking the 
cover were developed. 
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CONCLUSIONS AND RECOMMENDATIONS 

Options for locking NJDOT’s junction box covers were identified separately for boxes in 
non-pedestrian, non-vehicle areas and in pedestrian areas. 

For junction boxes in non-pedestrian or non-vehicle areas (i.e., boxes located in grass 
areas), a detail design option are shown in Appendix B. Two stainless steel bars would 
be placed over the top of the junction box cover and either secured on the ends of the 
box by a threaded screw or hinged on one end and secured with a nut that has a lock 
on top to prevent vandalism. 

For junction boxes located in pedestrian areas, a detail design is shown in Appendix C.  
For this type, there are two options.   

• The first option would use a bolt and nut with a built in lock to secure the cover the 
concrete box.  There would be four locations shown in detail in the upper left hand 
corner of the detail. The nylon insert jam lock is shown in the upper right hand corner 
of the detail. The detail of the nut is star shaped to prevent a person from just being 
able to unscrew the nut easily. The bolt is recessed into the opening as shown in the 
bottom right hand corner. This will make it harder for someone to remove the nut 
and bolt to open the junction box cover.   

• Another option is to use a screw with a star head on the top. NJDOT would have to 
have a tool manufactured with this particular star shape in order to remove the 
screw. We examined using hex heads and other similar type of shapes but we 
believe that to provide the maximum protection, an irregular shape should be used. 

NJDOT could opt for any of these options. Once an option is chosen, NJDOT could cast 
new junction box covers with the holes predrilled. Then the holes would need to be 
drilled into the concrete junction box as shown on the details.  The recommendation is 
to use quick setting non-shrink grout to hold the bolt in place.  The non-shrink grout will 
provide the strongest bond between the bolt and the concrete.  Other options such as 
using concrete or some other type of bonding agent are not prudent because they will 
crack and the bolt will become free and could be removed.  For brand new installations, 
the junction box and cover could be cast for easy installation in the field. This would 
provide NJDOT with the greatest flexibility. 
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APPENDIX A – Junction Box Detail for Iowa DOT Junction Box 
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APPENDIX B – DETAIL DESIGN OF JUNCTION BOXES LOCATED IN NON-
PEDESTRIAN AREAS 
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APPENDIX C – DETAIL DESIGN OF JUNCTION BOXES LOCATED IN PEDESTRIAN 
AREAS
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