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TITLE

Assessing the impacts of raising the maximum legal interstate truck size and weight on bridge decks for the national bridge inventory. 

PROBLEM STATEMENT 

The issue of truck size and weight and their effect on transportation economy has been the focus of several recent pieces of legislation nationwide.  Specifically, there has been growing momentum to pass legislation that would raise the federal maximum vehicle weights (MVW) limit on interstate bridges from the current 80,000 lb to 97,000 lb. While the economic data supporting the passage of this legislation has been well-researched by the trucking industry, the potential negative effects on the infrastructure need to be quantified.  With heavier trucks on the horizon, it is crucial to determine the effect that an increase in MVW or axle weights will have on the national infrastructure, particularly bridges and bridge decks.  

The current 80,000 lb weight limit has been in effect since 1972.  The Federal Formula B (FBFB) is a regulation used to help mitigate the detrimental effects of heavy truck loads.  In addition to the 80,000 lb limit, Formula B places limitations on individual axle weights and configurations.  These limitations are also useful in the design of bridges; they can be used to help determine the appropriate design live loads.  The proposed legislation to increase truck weights may not include guidelines on axle weights or spacing.

Recently, there have been several laws passed regarding truck weight limits.  Maine and Vermont have been allowed by Congress to route heavy trucks (up to 100,000 lbs) on their interstate bridges on a trial basis, which do not meet Formula B.  Florida also recently had State legislation pending to increase maximum truck weights from 80,000 lbs to 88,000 lbs.  The legislation in question here is simply an effort to extend these trials to the Federal level.  In order for States to adequately assess the impacts of heavier truck loads on the bridge inventory, there exists a need to quantify the impacts of these heavier loads on interstate bridges based on relevant, empirical performance data. 

Based on existing research and current engineering practice, listed below are suggested topics of research to identify impacts on the national bridge inventory.
1. The effect of increasing MVW on the number of posted bridges and effects of these additional postings on commerce networks (i.e., limitations on the usable truck routing network).  A limited usable routing network could have a large effect on the net economic gain of increasing the MVW.
2. The effect on design and rating of affected bridges.  Older bridges were designed for trucks less than the current HS20 vehicle; historical design vehicles include the H20, H15, and H10.  Bridges designed for these now-defunct design loads currently present capacity issues that will only be magnified with an increase in MVW.
3. The effect on bridge decks and their effective service life.  Similar to Item Number 1, potential loss of bridge deck life as it relates to bridge maintenance costs could have a large effect on the net economic gain of increasing the MVW.
4. Reaching the end of fatigue life for older fatigue-prone details as they relate to overall bridge life and maintenance costs.
5. Effects on current design standards and practices.
In order to enact legislation raising the legal MVW on Interstates and State systems, bridge owners will be required to provide data detailing the impact on their current bridge inventory.  Currently, there is limited data available on which to base such an assessment.  Item Number 3 (effect of heavy loads on bridge decks) is a very important subset of quantifying impacts.  The effect of heavy truck loads on bridge deck performance is largely unknown in a quantified sense, thus providing a research opportunity with a very high payoff for the bridge community.  One of the few studies comparing bridge deck performance showed measurable differences in the deck conditions is NCHRP report 495. (page 15)
OBJECTIVES

The objective of this proposed project is to assess the correlation between heavy trucks and deck deterioration, and estimate associated costs.  To achieve this objective the project will include: (1) identify “sibling bridges” (as many pairs of similar bridges as budget will permit) in order to perform a physical assessment of the bridge deck performance for various superstructure types; (2) Calculate the anticipated deck stresses in the bridges for both 80,000 lb vehicles and the 97,000 lb vehicles given the various support conditions and; (3) determine a cost implication, if any, for increased deck deterioration caused by the increased loads on these bridge decks.
SCOPE

Identify “Sibling bridge” matrix
Populate a “sibling bridge” matrix with pairs of bridges having similar age, type, configuration and environment--but where one bridge has known heavy truck traffic, and the other has lesser vehicle traffic.  Include a quantification of vehicular loading over each bridge to date.  The matrix should include bridges in the Maine/Vermont area as well as other bridges across the country.  The number of bridges in this matrix will be based on the budget and the above constraints.
Perform comparative deck surveys 

Visit each bridge to perform a physical assessment that includes a visual estimate of cracking, verification of support conditions, and chain dragging to determine extent of delamination.  This type of assessment need not be overly-complicated or involve high cost technology.  Rather, the assessment would be qualitative and would focus on the comparison of “sibling bridges”.  By noting patterns and trends, propose a methodology to predict possible loss of deck life.
Calculate simple deck stresses

As part of the sibling bridge matrix, provide a column of anticipated service-level deck stresses.  This can be used in the above methodology to associate service cracking and deterioration with heavier vehicular loads.

Provide a cost methodology

If necessitated by the findings above, provide a methodology to estimate additional maintenance costs due to a decrease in deck life associated with increased axle loads.  The costs associated with total deck replacement should also be included.
URGENCY, PAY-OFF POTENTIAL, and IMPLEMENTATION

The AASHTO Highway Subcommittee on Bridges and  Structures (HSCOBS) would be able to assist State Bridge Engineers in assessing the impacts of increasing legal loads on interstates and eventually their state inventories.  With relevant legislation currently pending, the urgency of this research is high.  As soon as possible, bridge owners need this information to procure appropriate funding for bridge maintenance and deck replacements.   While there will be additional impacts to highway bridge structures that should also be studied to determine impacts and actions necessary to provide safe highway bridges and efficient transportation, this research focuses on the decks. 
Implementation to be carried out by the HSCOBS T5 Loads & Load Distribution Committee.
FUNDING


$100,000 over a 12 – 18 month research period.


CONTACT PERSON

Susan E. Hida, P.E.

AASHTO Subcommittee on Bridges and Structures
Chair, T-5 Loads and Load Distribution Committee

California Department of Transportation

1801 30th St., MS 9-3-1H

Sacramento, CA  95816
Phone:  (916) 227-8738
E-Mail:  susan_hida@dot.ca.gov
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