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PROBLEM STATEMENT AND BACKGROUND 
Currently, there is a need for more instrumentation to measure stresses and strains in roadside 
safety structural components.  Accurate measurement of this data would provide additional 
information in the design or roadside safety hardware for crash impact loading.  Many pooled 
fund states need a professional assessment of their roadside safety hardware and barrier systems. 
The purpose of this project is to collect data on selected projects and to provide this data to the 
supporting member state Colorado Department of Transportation.  
 
OBJECTIVE 
There is a need, during the course of normal MASH compliance testing or component testing 
with respect to MASH Requirements, to utilize instrumentation to measure and record stress and 
strain data in components for use in further research.  This instrumentation typically is in the 
form of strain gages installed at strategic locations on components to measure stresses and strain 
in members/components at key locations for critical loading.  The purpose project was to 
establish a funding mechanism for adding instrumentation to a project for the 
collection/measurement of stresses and strains in test installation components.   One project was 
selected for this project.  A brief description of the testing and the instrumentation used on this 
project is provided as follows. 
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Overview of Selected Project (1) - MASH Testing of Luminaire Pole on Single Slope Traffic 
Rail, TTI Project 440863 

The purpose of the test performed for this project was to assess the performance of a tall 
luminaire pole mounted on Single Slope Traffic Rail according to the safety-performance 
evaluation guidelines included in the second edition of the American Association of State 
Highway and Transportation Officials (AASHTO) Manual for Assessing Safety Hardware 
(MASH) (1). The crash test was performed in accordance with MASH Test Level 4 (4-12): 

1. MASH Test 4/5 12: A 10000S/36000V vehicle weighing 22,000 lb/79,300 lb 
impacting the longitudinal barrier while traveling at 56/50 mi/h and 15 degrees. 

This report provides details on the Luminaire Pole on Single Slope Traffic Rail, the crash tests 
and results, and the performance assessment of the Luminaire Pole on Single Slope Traffic Rail 
for MASH 4-12 Longitudinal Barrier evaluation criteria. 

The Luminaire Pole on Single Slope Traffic Rail met the performance criteria for MASH 4-12 
Longitudinal Barrier.  Instrumentation (strain gauges) were installed on several transverse 
reinforcing bars in the to of the deck and at the base of the pole.  For additional information on 
the locations of the gages, please refer to the drawing and details in Figures 1 to 4 below.  For 
information on the strain gages used for this project please refer to the information in Appendix 
A. 

 

 



 

Figure 1 – Layout of Strain Gauges on Test Installation. 



 

Figure 2 – Barrier Details. 



 

Figure 3 – Barrier and Reinforcement Details. 



 

Figure 4 – Reinforcement Details.



Photo of the test installation with the strain gauges are shown in Figures 5 to 7 as follows. 

 

Figure 5 – Photos of Strain Gauges on Light Pole 

 

 



 

Figure 6 – Layout of Strain Gauges 

 

 

 

 



 

Figure 7 – Layout of Strain Gauge 

 

 



A full scale crash test was performed on the installation on June 22, 2023.  All collected data 
from this project was collected and provided in excel format to Colorado DOT after the crash 
test.  Analyzing the data was performed by Colorado DOT and was not a part of this project for 
TTI.   This project was the only one selected for instrumentation. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
 
 
 
 
 
 
 



 



 



 



 



 



 



 
 
 



 
 
 
 



 
 
 
 
 
 
 
 
 
 



 


