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Overview

The purpose of this project was to test and evaluate a recycled spacer block for use with
the strong post w-beam guardrail system. The block is manufactured from crumb rubber
derived from scrap tires.

Testing

On February 28, 2003, the Midwest Roadside Safety Facility (MwRSF) at the University
of Nebraska conducted two dynamic bogie tests—one on the recycled rubber block and
one on a wood spacer block. The testing was conducted in accordance with current
procedures for evaluating the performance of spacer blocks made of non-standard
materials.

Figure 1: Pre-test photo of the rubber spacer block and bogie vehicle (see Appendix 1
for photos during and after the test).

A major concern noted in the testing report from MwRSF was the compressibility of the
rubber block. The report notes:

“Analysis of the high speed film showed that the recycled rubber blockout
crushed approximately 76 mm during the impact, thereby reducing the effective
depth of the spacer block to 127 mm. The reduced depth of the spacer block
causes an increased potential for wheel snag because the guardrail would no
longer be spaced 203 mm in front of the post as in standard w-beam guardrail
systems. It is believed that the increased potential for wheel snag may pose a
hazard if the recycled rubber blockout were installed on standard w-beam
guardrail.”



The report also noted concerns with the blocks compressibility causing potential
problems during field installation when used with steel posts. This is not a large concern
for the lowa Department of Transportation, as we do not allow steel posts with the w-
beam guardrail system. However, many other states do.

The report concluded that the bogie testing demonstrated that the performance of the
rubber spacer block was substantially different than that of the wood block and that full-
scale crash testing would be necessary to more accurately predict the performance of the
block in real-world conditions.

A full copy of MWRSF’s report can be found in Appendix 1.
Field Test
With approval from the Federal Highway Administration, a short test section of the

rubber spacer blocks were installed on Highway 20 in north-central lowa. Evaluation of
the blocks reinforced concerns expressed in the MwWRSF report.

Two observations were noted: 1) some compression of the rubber blocks was evident
just from tightening of the bolt that attaches the block to the guardrail and post. 2) Where
the edges of the steel guardrail bear against the block, tearing was observed. This calls
into question the long-term durability of the block, which is a concern as most guardrail
installations are in place for many years. It also reinforced concerns about the block not
being stiff enough to prevent wheel snag during impact.

Figure 2: Wood spacer block.



Figure 3: Rubber spacer block. Note compression of block after tightening. Note
tearing of block at top and bottom edges of guardrail.

Figure 4: Close-up of tearing.



Conclusion

Due to concerns with compressibility and tearing, the lowa Department of Transportation
will not be using the recycled rubber spacer blocks. Changes would first need to be made
to improve the stiffness of the block and further testing conducted to verify adequate
stiffness. Although the research did not result in a product that we feel is adequate for
this specific application, much was learned about this material and there may be other
transportation-related applications for recycled crumb rubber.

An example of one such application that we’ve recently adopted is the use of recycled
tire buffings in expansion joints where roadway pavement meets bridges (see Figure 5).
After the joint is filled, the tire buffings are covered with a sealant.

Figure 5: tire buffings used in expansion joint.
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