
NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Research and Engineering 
Materials Laboratory Division  
Washington, D.C. 20594 
 
May 22, 2007 
 
 
MATERIALS LABORATORY FACTUAL REPORT Report No. 07-070 
 
 
A. ACCIDENT 
 
 Place : Boston, Massachusetts 
 Date : July 10, 2006 
 Vehicle : I-90 Connector Tunnel to Ted Williams Tunnel 
 NTSB No. : HWY06MH024 
 Investigator : Mark Bagnard 
 
B. TESTS CONDUCTED 
 

 Creep testing of Powers Fasteners Power-Fast Fast Set epoxy per ICC-ES AC 58 
and ASTM E 1512.   

 
C. DETAILS OF THE TESTING 

 
 Powers Fasteners1 Power-Fast Fast Set epoxy anchor system was sent to an 
outside laboratory2 for testing to assess the creep behavior of anchors under sustained 
tension loading.  The testing was performed in accordance with ICC Evaluation Service 
(ICC-ES) Acceptance Criteria AC 583 and ASTM E 15124.  The report documenting the 
testing is attached.   
 
 The Safety Board provided a dual cartridge of Fast Set resin and hardener along 
with a manual injection tool and static mixer nozzles.  The cartridge was marked with lot 
number 062890I1LC.   
 
 Creep testing per ICC-ES AC 58 and ASTM E 1512 is carried out on anchors 
consisting of 0.5-inch diameter threaded steel rod embedded to a depth of 4.5 inches.  (The 
report incorrectly indicates that the anchors were 0.25 inch in diameter.  A correction noting 
that the anchors were 0.5 inch in diameter is appended.)  The test protocol has three 
phases.  First, five anchors are pulled at room temperature to determine an average 
ultimate strength.  Second, five anchors are pulled at a minimum of 110 °F in order to 

                                            
1 Powers Fasteners, Brewster, New York. 
2 Standard Testing and Engineering Company, Tulsa, Oklahoma. 
3 Acceptance Criteria for Adhesive Anchors in Masonry Elements AC 58, ICC Evaluation Service, Whittier, 
California. 
4 ASTM E 1512, Standard Test Methods for Testing Bond Performance of Bonded Anchors, ASTM International, 
West Conshohocken, Pennsylvania. 
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determine the average anchor displacement at the point of maximum load; this 
displacement is used as a gauge against which to measure the displacement of the 
anchors in the creep test.  The creep testing itself is also to be performed at a minimum of 
110 °F, using three anchors.  The tensile force applied in the creep test is specified to be 
40 percent of the average anchor ultimate strength determined from the tests performed at 
room temperature.   
 
 There was substantial scatter in the room temperature strength data, and the 
procedure given in ICC-ES AC 58 and ASTM E 1512 requires that strength measurements 
less than 85 percent of the average of the five tests be excluded and then the average 
strength recalculated.  This procedure required three of the five tests to be discarded.  The 
average of the five tests was 9,213 pounds, and the recalculated average was 14,089 
pounds. 
 
 Powers Fasteners product literature lists the ultimate strength of 0.5-inch diameter 
threaded rod anchors installed to 4.5 inches embedment in 3,000 psi strength concrete 
using Power-Fast Standard Set epoxy as 13,600 pounds.  (The June 2005 version of AC 
58 specified that the concrete used have a compressive strength between 2,500 and 3,500 
psi.)  The table containing the Power-Fast Standard Set data has a footnote stating 
“Reduce the above ultimate load values by 25 percent when calculating ultimate load 
capacities for the Fast Set formula.”  Powers Fasteners product literature therefore 
indicates that the ultimate strength of these anchors installed with Fast Set should be 
10,200 pounds.   
 
 Given the amount of variability leading to this result, it was concluded that the 
strength value of 10,200 pounds indicated in Powers design literature was more 
appropriate to use as a baseline for testing.  The creep load applied at 110 °F was 
therefore 40 percent of 10,200 pounds or 4,080 pounds. 
 
 All three of the anchors tested at 110 °F at a tensile load of 4,080 pounds pulled out 
in less than 24 hours. 
 
 
 
      Carl R. Schultheisz 
      Materials Research Engineer 
 
















































