AASHTO STANDING COMMITTEE ON RESEARCHPRIVATE 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
Subcommittee on Bridges and Structures

Fall 2011
NCHRP Problem Statement Outline
I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Updating the AASHTO LRFD Wind Loads Provisions.

III.
RESEARCH PROBLEM STATEMENT

The AASHTO LRFD Bridge Design Specifications was written in the early nineties with wind load provisions that were derived from ASCE 7-88 and adapted for bridge design. These provisions were based on the fastest-mile measure of wind speed which was used by the national weather service. However, since then, the national weather service has changed to the 3-second-gust measure of wind speed and ASCE 7 has been updated. The updates were based on 17 years of ongoing research of wind loads on structures and included new wind speed maps based on the 3-second-gust. These new wind speed maps also incorporate hurricane winds as applicable in the east and gulf coasts.

The LRFD Specification uses base wind speed and base wind pressure. The base wind speed is 100 mph and the base wind pressure is 40 or 50 psf depending on the structural element. The specifications require adjusting the wind speed for the design elevation and for the exposure or the upstream surface conditions. This is overly conservative for the vast majority of the country where the 50 year recurrence wind is 70-80 mph.  But, this is non-conservative for hurricane-prone regions in which ASCE 7-88 wind speed maps do not properly account for the probability of higher wind speeds associated with hurricanes.

The current method in the LRFD does not provide for consistent reliability across different regions and locations. For example, a bridge designed according to these wind loads will have lower reliability if located along the east and gulf coasts than if located in the middle or west of the country. At the same time, the design wind speed will likely be exceeded during the life of the bridge along the east and gulf coasts while it is very unlikely the design wind speed would be exceeded for the bridge in the middle or west of the US.

Based on the above, there is a need to update the AASHTO LRFD wind load provisions to become more reliability based and to take into consideration the technological changes and the research advances since these specifications were written.  This is supported by NCHRP Report Number 489, which recommends that future research in wind engineering develop new wind design maps that would provide more uniform safety levels for different regions of the US.

The work to update the LRFD wind loads provision will include:
1- Literature search of the most recent research of wind loads on bridges.
2- Survey of current practices for wind load calculations, especially in the higher wind speed regions.
3- Survey of current specifications in the US and internationally.
4- Propose updates to the AASHTO LRFD wind maps and load calculations procedure.

5- Propose wind loads factors to achieve uniform and adequate reliability for the LRFD Specification.

IV.
LITERATURE SEARCH SUMMARY
N/A
V.
RESEARCH OBJECTIVE

Propose updates to the AASHTO LRFD bridge design specifications.
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

$60,000
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
The current AASHTO LRFD wind provisions are out of date and are un-conservative for the Atlantic and the Gulf coast areas.
VIII.
PERSON(S) DEVELOPING THE PROBLEM
Sam Fallaha, P.E.

Structures Research Center 

Florida Department of Transportation

605 Suwannee Street MS-80
Tallahassee, FL32399-0450

(850)921-7111
Christina Freeman, P.E.

FDOT Structures Design Office

605 Suwannee St., Tallahassee, FL 32399-0450

Phone: (850) 414-4190, Fax: (850) 414-4955

IX.
PROBLEM MONITOR

X.
DATE AND SUBMITTED BY

AASHTO T-5 Chair:

Susan E. Hida, P.E.

Assistant State Bridge Engineer

California Department of Transportation

Division of Engineering Services

1801 30th St.  MS 9-3-1h

Sacramento, CA 95816

(916) 227-8738
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