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In response to increasing demand for aesthetic roadside safety features, the Office of Structural Materials, Materials Engineering and Testing Services, Division of Engineering Services, has been crash testing and evaluating a series of textures and patterns on a Type 60 median barrier.  The objective of this effort has been to determine the feasibility of using architectural treatments on barriers on California highways.  The textured barrier crash tests were conducted and evaluated in accordance with procedures and criteria specified in National Cooperative Highway Research Program (NCHRP) Report 350.  Our recommendations on acceptable texture characteristics are based primarily on compliance with applicable NCHRP Report 350 criteria. 

Textures and patterns that had acceptable test results included a repeating “mission arch” inset into the face of the barrier, a “horizontal reveal”, with a cobble pattern limited to the upper part of the rail only, a “Drystack” simulated stone wall and “fractured granite,” with a shallow, irregular, inset pattern.  The mission arch pattern featured a “heavy sandblast” texture inside of the arches and a “light sandblast” texture on the remainder of the barrier face.  The horizontal reveal pattern featured a light sandblast texture on the lower 610 mm (24 inches) of the barrier face.

Based on the results of the testing, specific guidelines for architectural treatment of single-slope barriers were developed.  Such treatment may include the following:

A.   Full barrier face coverage:

1.  Light to heavy sandblast textures (maximum textural relief ranging from 3 mm for light sandblast to 9.5 mm for heavy sandblast).

2.  Images or geometric patterns inset into the face of the barrier 25 mm or less and featuring 45-degree or flatter chamfered or beveled edges to prevent wheel snagging, especially on the upstream-facing edges.  

3.  Textures or patterns of any shape and length, inset into the face of the barrier up to 13 mm.  The texture or pattern shall have a maximum width of 25 mm.  

4.  Any pattern or texture with gradual undulations that have a maximum relief of less than 20 mm over a distance of 300 mm in any direction.

5.  Gaps, slots, grooves or joints of any depth with a maximum width of 20 mm; the maximum surface differential across such features shall be 5 mm or less.

No patterns shall feature any long edges or ridges sloping upward in the direction of travel that could contribute to wheel climb. 

B.  Limited to a zone on the barrier face extending from 610 mm above the base of the barrier to the top of the barrier:

1.  Any pattern or texture with a maximum relief of 64 mm or less, located in a zone 610 mm or higher above the base of the barrier.  The leading edges of this pattern or texture shall be rounded or sloped to minimize the potential for snagging.  No part of this pattern or texture shall protrude above the plane of the lower 610 mm of the barrier.

Appropriate adjustments must be made in those instances where a barrier may be subjected to a wrong-way hit.  As an example, a guardwall on a two-lane highway features an inset geometric pattern.  Because vehicles crossing the opposing lane of traffic may hit this wall, pattern edges facing both upstream and downstream should be chamfered or beveled.

FHWA’s California Division has granted interim acceptance of these guidelines.  Crash testing of additional textures and patterns is underway and additional guidelines will be developed.  The Department will obtain formal acceptance of the complete guidelines from FHWA’s Washington office when all testing is completed.  It is recommended that the Department approve the guidelines specified above for use on the state highway system. 
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