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Steel Fiber Reinforced Concrete Project

The Concrete Materials Research Institute (CMRI) 
, at the San Diego State University, Civil and Environmental Engineering Department, has performed the following Quality Control Procedures on mix design 813865P supplied by San Diego Ready Mix Concrete (SDRM) 
, utilized in the Steel Fiber Reinforced Concrete Project (SFRC).  The 1” DRAMIX® steel fiber was supplied by the manufacturer N.V. BEKAERT S.A
.  Work was Permitted for Research and Development by CMRI.

QUALITY CONTROL 

On 6/11/2000, at 7:00PM Pacific Time, a final special inspection was performed on reinforcing steel (ASTM A615-Grade 60), formwork, and shoring.  Inadequate shoring was noted at the South end of Section 1, beneath test column.  Additional inspection and testing was performed on the CEA-06-125UN-120 Series, Strain Gage (ASTM E251), manufactured by Micro-Measurements
.  Proper placement of the gages was verified; and gages were tested for a resistance of 120.0 OHMS plus or minus 0.3%, at a temperature of approximately 76 Degrees Fahrenheit. 

I herby certify that inspection of the above reported work, unless noted otherwise, is to the best of my knowledge in compliance with the approved plans, specifications and applicable sections of the governing building codes
.  

On 6/12/2000, at 8:30AM Pacific Time, continuous special inspection was provided for the placement of  approximately 4 cubic yards of mix design 813865P-3000 psi from SDRM plant 4.  The mix was placed into Section 1, of the column and beam half-scale models at the SFRC project, by tailgate and wheelbarrow.  Before placement of the final 1¾ cubic yards into Section 2, six sacks of the DRAMIX® steel fiber were added to the mix as per the manufactures specifications.  Additional quality control measures were taken as outlined by the manufacture before final placement.  The concrete was consolidated by mechanical vibrator.  Three plain and three steel fiber cylindrical concrete specimens, and three plain and three steel fiber concrete beam specimens were fabricated during the sampling of the middle third of the batch.  It should be noted an excessive amount of time was taken in unloading the batch.

The plastic concrete was tested to determine the following physical properties:

· Slump in accordance with ASTM C143 “Slump of Portland Cement Concrete”;

· Temperature in accordance with ASTM C1064 “Temperature of Freshly Mixed Portland Cement Concrete”;

· Plastic Unit Weight in accordance with ASTM C138 “Unit Weight, Yield, and Gravimetric Air Content of Concrete”; and,

· Percentage of Air in accordance with ASTM C231 “Air Content of Freshly Mixed Concrete by the Pressure Method”.

· “Inverted Slump Test” at the instruction of M. Ziad Bayasi, Ph.D.

Before addition of the steel fiber to the concrete, the slump was measured at 6½” , the air temperature at 76 Degrees Fahrenheit, the concrete temperature at 80 Degrees Fahrenheit, the unit weight at 142.0 pcf, and the air content at 3%.  After the addition of the steel fiber, testing was repeated; and the slump was measured at 2”, the concrete temperature at 78 Degrees Fahrenheit, and the unit weight at 145.7 pcf.  The inverted slump cone special testing performed, had a result of 20 seconds. 

I herby certify that inspection of the above reported work, unless noted otherwise, is to the best of my knowledge in compliance with the approved plans, specifications and applicable sections of the governing building codes5.  
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1)  M. Ziad Bayasi, Ph.D, S.E., P.E., Associate Professor in charge of CMRI, Janusz Supernak, Ph.D, Department Chairman, Fang H. Chou, Ph.D, P.E., Advisor  and Assistant Dean.


2) The San Diego Ready Mix Concrete Company is a Division of Superior Ready Mix Concrete, L.P.  The supply of concrete material was made possible by a contribution  from the company via James P. Flowers.


3) The supply of steel fiber was made possible by a contribution from N.V. BEKAERT S.A.


4) Micro-Measurements is a division of Measurements Group, Inc. Raleigh, North Carolina. 


5) All work performed at CMRI is for the purpose of Research and Development, CMRI is the property of The State of California, and acknowledges the state as its governing body.   Specifications from Title 24, and the IBC 2000 were followed in the construction of the SFRC project. 





