NCHRP 20-7

PROPOSED PROBLEM STATEMENT

AUGUST 15, 2007

TITLE:

Development of Testing Protocols for Adhesive Anchors Under Sustained Tensile Load

BACKGROUND:

On July 10, 2006, 10 panels of the suspended concrete ceiling in the D Street portal of the I-90 connector tunnel in Boston collapsed, killing one person.  The National Transportation Safety Board investigated the accident and determined that the probable cause of the collapse was the use of an epoxy anchor adhesive with poor creep resistance, that is, an epoxy formulation that was not capable of sustaining long term tensile loads.  The concrete ceiling panels were supported by a steel framework that was, in turn, supported by steel rods and turnbuckles attached to steel plates.  The steel plates were affixed to the tunnel roof by stainless steel threaded rods (anchors) inserted in core holes drilled in the tunnel roof and held in place with an epoxy adhesive.

Epoxy is a polymer whose stiffness is time and temperature dependent.  If load is applied suddenly, it behaves like a solid, but if the load is sustained, the molecules within the polymer may begin to rearrange, causing the epoxy to gradually deform in a process called creep.  Each epoxy anchor in the D Street portal was designed to hold about 6,350 pounds.  Post accident testing showed that anchors subjected to a 4,000 pound load separated from their anchor holes in as little as 82 days.

No protocols or standards currently exist to test the ability of adhesive anchors to resist sustained tensile loads.  There is a creep test protocol in the International Conference of Building Officials Acceptance Criteria 58, Acceptance Criteria for Adhesive Anchors in Concrete and Masonry Elements, but it is a pass fail criteria with one load for a specific time.  It does not provide any data that would predict the operational lifetime of an adhesive anchor.  ASTM D 2990, Standard Test Method for Tensile, Compressive, and Flexural Creep and Creep Rupture of Plastics, discusses various methods for testing polymers to assess their creep behavior under sustained loads, but it does not address adhesive anchors.  With no protocols or standards, public agencies are left to devise their own tests or to conduct no tests.

PROPOSAL:

This project would build on current standards from ASTM and other sources and develop a comprehensive standard for testing adhesive anchors subject to sustained tensile load.

This standard should consider site specific ultimate strength requirements as well as the creep characteristics of the adhesive over the expected life of the structure. Environmental effects, including temperature and moisture, must be considered in developing the standard.

URGENCY/NEED:

The National Transportation Safety Board has recommended to FHWA and the State Departments of Transportation and the District of Columbia that the use of adhesive anchors under sustained tensile load in overhead highway applications be prohibited until testing standards and protocols can be developed and implemented.  The Board has also recommended that the FHWA and AASHTO work cooperatively to develop such standards and protocols.  With more tunnels being constructed and rehabilitated, a national standard will help ensure safety in this application of adhesive anchors, as well as all applications where they are subject to sustained tensile loads.

REQUESTED FUNDING;

$100,000

TIME FRAME;

The project will take approximately 12 months.

SUBMITTED BY;

Alan Rawson, Administrator 
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