INTEROFFICE MEMORANDUM

DATE: March 23, 2005

TO: Mr. Phillip McConnell, Assistant Chief Engineer for Design
FROM: Phil Brand, Bridge Engineer C/F &
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Recently, we have been investigating current design code requirements for protection of
overhead sign structural supports placed within the clear zone and that are not protected by
barrier or guardrail. The AASHTO Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals, 4™ Edition, does not address the design of the sign
supports for these circumstances.

The situation of particular interest to us is that which occurs at the concrete median barrier of
divided highways where, depending upon the height of the barrier, the metal sign support may be
vulnerable to vehicular impact. While it is intuitive that a barrier that is sufficiently tall is similar
to a wall in that it is nearly impossible for any part of a vehicle to reach the top of the barrier and
impact the support, the determination of a ‘sufficiently tall” height is less intuitive, and is the
purpose of this memorandum.

As discussed in the AASHTO Roadside Design Guide (6.4.1.7), passenger vehicles may become
partially airborne and reach the top of safety shaped barriers 42” or shorter during high-angle,
high-speed impacts. Vehicles with a high center of gravity, such as large trucks, may lean or roll
toward the barrier during impact at even shallow angles, and the top portion of the cargo box may
then contact fixed objects on top of or immediately behind the barrier, such as sign supports.
Also noted is that a “Vertical concrete barrier wall can be an effective alternative to the wider
safety shape barriers... .”

The AASHTO LRFD Bridge Design Specifications (C3.6.5.1) further notes, “Full-scale crash
tests have shown that some vehicles have a greater tendency to lean over or partially cross over a
42” high barrier than a 54” high barrier. This behavior would allow a significant collision of the
vehicle with the component being protected if the component is located within a few feet of the
barrier”.

Reference is also made to the attached MEMO TO THE FILE dated February 8, 2005. As part of
this documentation for Job No. R60042, the FHWA gives a favorable opinion to the vertical face
barrier concept.

With the above as a basis, we propose that a minimum concrete barrier height of 54” be used
when a sign support is placed on top of it. Further, we recommend that this height barrier extend
a minimum of 25 either side of the sign support, and that it have a vertical face throughout this
length. This length would seem to reduce the risk that the attitude of an impacting vehicle will
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