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1 INTRODUCTION
1.1 Background

The Hawaii Department of Transportation (HDOT) utilizéisree beam approach guardrail
transition (AGT) to connect Vdeam guardratio concrete barriers and bridge rails. However, the
crashworthiness of this AGT under current impact safety standards has not been demonstrated.
This report documenthie system modificagns andull-scale crash tesig conducte to evaluate
the safety performancef theHDOT thrie beamAGT to concrete parapet in accordance \tiité&
American Association of State Highway and Transportation (AASHWV@pual for Assessing
Safety Hardware, Sead Edition(MASH 2016)[1].

HDOT 0 s coAdiatBEd ohested thrie beam supported by W6x15 postis a 6in. tall,
vertical curblocated below the thribeam guardrailas shown in Figure& through10. The
downstream end of the guardraicisnnected to a specialized concrete end pbBtlOT 6 s Ty pe 2
End Post. The end post can be cos#anftallgerticdd t o
concree bridge rail, as shown in Figurésthrough4, or HDi@ Tad gertichlZoncrete
bridge rail, as shown in Figur&through8. Note,thatboth of these bridge rails have previously
been evaluated tihe Test Level 3 (T43) criteria ofMASH 2016 P-3].

The upstream end of the AGVas originallytransitioned to \Wbeam guardrail utiiing a
symmetric Wto-thrie transition segent, as shown in Figureés 6, and10. However, HDOT
recenly adopted the Midwest Guardrail System (MGS), which raised thentapting height of
the Wtbeam guardrail to 31 in. Subsequently, the upstream end of the transition needed to be
redesigned to connect the taller-Wam systems to the AGRdditionally, modifying the
upstream end of the AGT to replicate previously MASH evaluated upstream stiffresssons
would reduce the number ofash tests necessary to evaluate the entire AGTefine, the AGT
system was todomodified as part of thisesearch studyn addition to evaluatinthe HDOT AGT
to concrete parapet thbe MASH 2016 TL-3 criteria

1.2 Objective

The objective of this repovtas toevaluae the safety performance tifemodified HDOT
Thrie BeamAGT between MGS and concrete parafdte system wasvaluated according to the
TL-3 criteria ofMASH 2016[1].

1.3 Scope

The research objective was achieved thrabhglcompletion of several taskbhe first task
includeda review of the existip HDOT AGT to concret@arapetthe identification opotential
safetyissuesandtherecommendtionof system modificatiogito improve the crashworthiness of
the AGT.The modifiedsystem washenconstructed andubjected tawo full-scale crash tesin
accordance witMASH 2016 testlesignatiomos. 3-20 and 321. The full-scale vehicle crash test
results were analyzed, evaluated, and documented. Conclusions and recommendations were then
made pertaining to the safety performaié theHDOT AGT to concrete parapet
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