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NCHRP Problem Statement
I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

“Safety Design for Movable Bridge Resistance Gates”
III.
RESEARCH PROBLEM STATEMENT

Section 1.4.4.2 and 1.4.4.4 (Traffic gates and barriers) of the AASHTO LRFD movable bridge design specifications requires that a physical barrier gate or resistance gate be used across the bridge roadway for the protection of pedestrian and vehicular traffic during the opening of a movable bridge span.   The current design specification gives no specific requirements for the resistance gate other than saying energy absorbing systems may be utilized for barrier gates.   
Several issues due to the non-specific nature of the specification exist in the design for these barriers. 

1. It appears most state DOT bridge design sections are using very general or no specific strength requirements for the barrier designs.   
2. Should the barrier gate be designed to stop a vehicle without any concern for the vehicle or passengers or is the barrier gate a physical device to stop the vehicle?  What additional loads must be transferred to the bridge structure from the vehicle impact? 

3. What type of vehicle should the gate be designed for:  passenger car, SUV, single unit truck, etc.   Safety design for barriers for typical fixed bridge using concrete safety shape or steel bridge rails are based off of NCHRP 350 test levels (TL-3 or TL-4).  Should a similar test level be considered or should an attenuator system be used instead? 
4. Security barriers for buildings have been developed to stop or attenuate vehicles from penetrating.  Barriers such as this should be investigated for possible use.   How far should the zone of intrusion or maximum deflection distance be behind the barriers? 
IV.
LITERATURE SEARCH SUMMARY
The problem submitter is strongly encouraged to conduct a literature search in order to avoid duplication with other current or past research.  At a minimum, searches should be conducted on TRIS online (http://ntl.bts.gov/tris) and the Research In Progress database (http://rip.trb.org/search).  If a search is performed, please describe how your proposal differs from the existing body of research found in the literature review.  If no search is performed, please comment on why it was not needed. 
A search was conducted and no current information is available on this subject based on bridge barriers. 
V.
RESEARCH OBJECTIVE

The first phase of the research should be to determine the general design and performance issues for the barrier gates.  

Perform a comprehensive survey to determine the following:
1. Determine number of fatal collisions or run off the bridge accidents that have occurred in each state to warrant the current barrier specification. 

2. Determine the current design guidelines (barrier gate design impact load, material used, etc.) being used by State DOT’s or Toll authorities. 
3. Determine the typical barrier and bridge details currently being used by State DOT’s, 
4. How should the gates perform? What type of current system is being used? (Attenuator energy absorption systems, physical barrier systems, etc. )
5. Are there available systems (proprietary or non-proprietary) being used in other industries that can be adopted for movable bridges. 

6. Should a generic barrier system be designed and crash tested to be used for State DOT’s.
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

Phase 1 is to conduct a comprehensive survey and final report based on existing state design guidelines and barrier hardware that currently exist.   Phase 1 should make recommendations for design specification revisions or if further phases are needed to complete additional work for the specifications or hardware product.  Proposed cost for phase 1 is $25,000. 
Proposed Cost

Proposed cost for phase 1 is $25,000.

Research Period:


6 months. 
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Provide increased safety to the traveling public and navigational users by developing an approved barrier system specification.   Provide revisions to the current AASHTO LRFD movable bridge specifications that will provide the design engineer with a specific design requirement and provide increase safety.  
As per the AASHTO Grand Challenges: A Strategic Plan for Bridge Engineering, the research proposal implementation is based on the challenge of Advancing the AASHTO Specifications and contributing to National Policy on this key safety issue with our movable bridges. 
VIII.
PERSON(S) DEVELOPING THE PROBLEM
AASHTO T-8 Technical committee for Movable Bridges.  
Contact: Paul Fossier, P.E., LA DOTD, vice-chair of T-8 committee. 
IX.
PROBLEM MONITOR

Paul Fossier, P.E., La. DOTD
X.
DATE AND SUBMITTED BY

Date:  March 15, 2011 
Submitted by:  AASHTO Subcommittee on Bridges and Structures, T-8 Movable Bridge Technical Committee, Robert Healy, Chairman of T-8 Technical Committee. 
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