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TITLE

Mono-strength Structural Bolts

BACKGROUND

High strength bolts in the United States were initially developed as a one to one replacement for rivets. As knowledge of bolt strength characteristics and performance was improved, and the heavy hex bolt and nut geometry were standardized, the larger capacity of the modern high strength bolt was recognized in the specification. Two strength levels of bolts are currently in use: A325 and A490 bolts. Use of the higher strength A490 bolt is now common as it allows compact connections for Grade 50 and 70 bridge elements. However, one drawback of the higher strength A490 bolt is the fact that it cannot be galvanized due to concerns with hydrogen embrittlement. 

Use of two grades of bolts increases the stocking requirements for manufacturers, suppliers, and fabricators, which subsequently increases costs and reduces the variety of bolt sizes that are stocked. Many countries use only one level of high strength bolt which helps reduce bolt costs and alleviates problems with bolt inventory. The subject of the proposed synthesis is to examine the impact of using one grade of bolt on costs and connection design for bridges in the United States.  The synthesis will also investigate the optimum strength level to be used for this one grade of bolts.

OBJECTIVE

The synthesis should address the following points to determine the optimum strength level of a single grade of bolt:

· The economic impact of a single grade of high strength bolt, including the effect of bolt strength upon connection costs and the tradeoffs between strength and cost in the manufacture of bolts. It is expected that the impact on connection costs will be done by evaluating typical girder and truss connections. The saving in costs due to stocking a single grade of bolt should also be considered. 

· The tradeoffs of a higher strength bolt which cannot be galvanized versus a lower strength bolt that can be galvanized. The replacement of galvanizing by other coating such as dacromet should also be considered. 

· The ability of current high strength A563 Grade DH nuts to provide adequate strength to prevent stripping when over tapped to accommodate a higher strength coated bolt should also be considered. These nuts are adequate when over tapped for coated A325 bolts and with standard thread dimension when used with the higher strength uncoated A490 bolts.  The suitability for higher strength coated bolts has not evaluated. The nut specifications used in other countries for higher strength coated fasteners should be surveyed. Recommendations for limits on over tapping or nut strength increase to prevent stripping should be developed. 

EXPECTED BENEFITS

Reduced bridge costs, simplified design, and reduction in bolt procurement time.

URGENCY

In a period of shrinking resources for transportation infrastructure, it is important to seek ways to effectively and safely reduce bridge construction costs.  By adopting a single strength grade of structural bolts, supplier pressures to stock two strength level bolts can be eased, manufacturing processes can be made more efficient and potential errors of installing the wrong grade of bolts in a bridge can be eliminated.

REQUESTED FUNDING
$50,000 is being requested from NCHRP 20-07

TIME FRAME
The project will take approximately 12 months
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