Blast Design & Analysis for Bridge Structures

12 hours (1 1/2 days)

Class size limited to 25 participants

Subsequent to the terrorist attack of September 11th, 2001, bridge and highway engineers faced new and largely unexpected challenges related to protecting the physical security of critical transportation assets against possible attacks.  Though the 9/11 events targeted buildings of significance, Al Qaida has also identified bridges and tunnels as potential targets.  In many circumstances, however, States do not have the traditional expertise to develop standards and ways to protect structures from a variety of threats that a terrorist may use to impact structures.  Highway agencies must identify the “missing” gaps and seek “best practices” guides and innovative techniques to enhance the security of their critical assets.

The workshop is focused on the fundamentals of explosion effects, determining blast loads on bridge structures, computing structural response to blast loads, and the design and retrofit of structures to resist blast effects.  The emphasis will be on terrorist threats including the vehicle-borne improvised explosive devises (VBIED) and hand-emplaced improvised explosive devices (HEIED).  Currently available software and publications for blast effects and design guidance will be discussed and demonstrated.  Specific instructions on how to use and obtain the software will also be covered throughout the workshop.  The participant will gain an understanding of how to compute blast loads on a structure, how to compute structural response to blast loading, and practical methods for designing and retrofitting structures to resist blast effects.  Participants will be provided with a complete set of class notes.  A general background in structural analysis and structural design will be assumed.  
Primary topics include:

· Introduction - Describe the similarities and differences between earthquake and explosion events and their analysis methodologies.
· Explosion Effects - Provide understanding of explosion basics, blast wave phenomena and prediction.
· Loads on Structures - Define blast loads using published tools and computer software.

· Behavior of Structural Elements – Provide understanding of fundamental mechanics and behavior of structural elements in ultimate resistance of blast loads.

· Structural Response – Provide step-by-step instructions of computing structural response to blast loading effects with practical bridge examples.

· Precision Demolition - Estimate effects of HEIED and determination of breaching charges.

· Design Aids – Demonstrate use of analytical tools (medium to high resolution) in solving more complex problems.

For scheduling information contact Waider.Wong@dot.gov
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