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Proposed Research Problem Statement


TITLE

Modifications for AASHTO LRFD Bridge Design Specifications to Incorporate or Update the Guide Specifications for Design of Pedestrian Bridges 

PROBLEM STATEMENT 

The first edition of the AASHTO LRFD Bridge Design Specifications was published in 1994.  Beginning in October 2007, all new bridges receiving federal aid must be designed by the AASHTO LRFD Bridge Design Specifications.  The most current version of AASHTO Guide Specifications for Design of Pedestrian Bridges, published in August 1997, is based on the AASHTO Standard Specifications for Highway Bridges, 16th Edition using Service Load Design or Load Factor Design.  With the mandatory implementation of LRFD bridge design, this pedestrian bridge design guide will become obsolete and must be revised or incorporated into the AASHTO LRFD Bridge Design Specifications.

There are three major tasks for this project.  Initially, the design loads and load combinations must be converted to LRFD format with all applicable modification factors.  Secondly, the design details must follow LRFD design methods and criteria.  Third the commentary and references need to be updated 

Additionally, with the failure of several pedestrian bridges during construction or under service recently, there have been many new findings from research projects that raise concerns about some of the current design criteria.  Some of the issues are: global lateral torsional buckling for twin girder bridges during construction, vibration and deflection effect to pedestrians, stiffness requirements for connections between floor system and vertical side trusses of the half-through (pony truss) bridges, additional criteria of design check for long spanned twin-girder bridges, etc.

To either incorporate the guide specifications into the AASHTO LRFD Bridge Design Specifications or issue updated Guide Specifications, these concerns have to be addressed and solved.

OBJECTIVES

The objectives of the proposed research are to (1) review the existing Guide Specifications for Design of Pedestrian Bridges and convert it to comply with requirements and design criteria of the AASHTO LRFD Bridge Design Specifications, (2) review available research and investigation reports for the failed pedestrian bridges since 1997, and revise and add design requirements and criteria in the Guide Specifications for Design of Pedestrian Bridges based on recommendations in these reports, and (3) incorporate the LRFD compliant guide specifications into the AASHTO LRFD Bridge Design Specifications.

SCOPE

Loads

Pedestrian Live Load – Determine magnitude of live load, load factor or limit state load combination, and if the load reduction with area from the Guide Specifications is appropriate.

Vehicle Load – Determine appropriate magnitude levels for maintenance vehicle based on bridge width.

Live Load Distribution or Patterning—if different than AASHTO LRFD Specifications

Fatigue Stress Vehicle and Stress Limits—if different than AASHTO LRFD Specifications

Wind Load—if different than AASHTO LRFD Specifications

Strength Limit State

Load Factors and Load Combinations

Service Limit State

Deflection

Vibration—adequate as is?  As a minimum, a check of the natural frequency in the transverse direction needs to be added.

Stability (reference Yura’s research)

Detailing Issues

   Steel Truss

Minimal Thickness of Metal

Welded Tubular Connections

Half-Through Truss Spans

Top Cord Stability

The above objectives can be accomplished through the following tasks:

1) Review the current guide specification, and associated references.

2) Conduct a search of reports and papers for analytical and experimental investigations related to the recent failures and new research projects for pedestrian bridges.

3) Based on the findings from Tasks 1) and 2), either update/reissue the current AASHTO Guide Specifications for Design of Pedestrian Bridges, or, incorporate required enhancements to the current AASHTO LRFD Bridge Design Specifications , as to be later determined by AASHTO HSCOBS.  
4) Develop representative pedestrian bridges, and perform parametric studies for the additional criteria recommended in all materials in Task 2.  Identify previously acceptable bridge types or details that may be deemed as inadequate.

5) Provide example calculations for new requirements for the global torsional buckling, vibrations and deflection, stiffness for connections between the floor system and side trusses of half-through truss bridges, bearing anchorage details, minimum clearance over major highways, bridge stiffness for lateral vehicle impacts, etc.

      FUNDING AND TIME DURATION REQUESTED


It is estimated that this research will take 9 months and will cost $70,000.

      URGENCY, PAY-OFF POTENTIAL, and IMPLEMENTATION

The AASHTO Guide Specifications for Design of Pedestrian Bridges, published in August 1997, is not LRFD compliant.  The October 2007 deadline for implementation of the AASHTO LRFD Bridge Design Specifications for all states is fast approaching.  The LRFD Specifications mandates that all bridges be designed with the LRFD methodology.

In addition, several pedestrian bridges designed with the current guide specifications failed during construction or under loaded conditions.  Safety is an obvious concern as States are confronted with various lightweight products.  

SCOBS “Grand Challenge” addressed:  enhancing the AASHTO Specifications for improved structural performance!   Implementation to be carried out by the SCOBS T5 Loads Committee.
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