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1 INTRODUCTION  

1.1 Background 

The Hawaii Department of Transportation (HDOT) utilizes a thrie beam approach guardrail 

transition (AGT) to connect W-beam guardrail to concrete barriers and bridge rails. However, the 

crashworthiness of this AGT under current impact safety standards has not been demonstrated. 

This report documents the system modifications and full -scale crash testing conducted to evaluate 

the safety performance of the HDOT thrie beam AGT to concrete parapet in accordance with the 

American Association of State Highway and Transportation (AASHTO) Manual for Assessing 

Safety Hardware, Second Edition (MASH 2016) [1].  

HDOTôs AGT consisted of nested thrie beam supported by W6x15 posts with a 6-in. tall, 

vertical curb located below the thrie beam guardrail, as shown in Figures 1 through 10. The 

downstream end of the guardrail is connected to a specialized concrete end post, HDOTôs Type 2 

End Post. The end post can be configured to match up with either HDOTôs 34-in. tall vertical 

concrete bridge rail, as shown in Figures 1 through 4, or HDOTôs 42-in. tall vertical concrete 

bridge rail, as shown in Figures 5 through 8. Note, that both of these bridge rails have previously 

been evaluated to the Test Level 3 (TL-3) criteria of MASH 2016 [2-3].  

The upstream end of the AGT was originally transitioned to W-beam guardrail utilizing a 

symmetric W-to-thrie transition segment, as shown in Figures 2, 6, and 10. However, HDOT 

recently adopted the Midwest Guardrail System (MGS), which raised the top-mounting height of 

the W-beam guardrail to 31 in.  Subsequently, the upstream end of the transition needed to be 

redesigned to connect the taller W-beam systems to the AGT. Additionally, modifying the 

upstream end of the AGT to replicate previously MASH evaluated upstream stiffness transitions 

would reduce the number of crash tests necessary to evaluate the entire AGT. Therefore, the AGT 

system was to be modified as part of this research study, in addition to evaluating the HDOT AGT 

to concrete parapet to the MASH 2016 TL-3 criteria.  

1.2 Objective 

The objective of this report was to evaluate the safety performance of the modified HDOT 

Thrie Beam AGT between MGS and concrete parapet. The system was evaluated according to the 

TL-3 criteria of MASH 2016 [1].  

1.3 Scope 

The research objective was achieved through the completion of several tasks. The first task 

included a review of the existing HDOT AGT to concrete parapet, the identification of potential 

safety issues, and the recommendation of system modifications to improve the crashworthiness of 

the AGT. The modified system was then constructed and subjected to two full -scale crash tests in 

accordance with MASH 2016 test designation nos. 3-20 and 3-21. The full-scale vehicle crash test 

results were analyzed, evaluated, and documented. Conclusions and recommendations were then 

made pertaining to the safety performance of the HDOT AGT to concrete parapet. 
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Figure 1. HDOT AGT to 34-in. Tall Bridge Rail Details 
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Figure 2. HDOT AGT to 34-in. Tall Bridge Rail Details, Continued 
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Figure 3. HDOT AGT to 34-in. Tall Bridge Rail Details, Bridge Rail Cross Sections 



 

 

5
 

M
a
rc

h
 2

0, 2
02

0  

M
w

R
S

F
 R

e
p
o

rt N
o
. TR

P
-0

3-4
2
5-2

0 

 

Figure 4. HDOT AGT to 34-in. Tall Bridge Rail Details, AGT and End Post Cross Sections 


































































































































































































































































































































































































































