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Project Title:

Deck Design Loads and Analysis

Project Problem Statement:

Caltrans weigh-in-motion (WIM) data needs to be studied to validate current deck
design loads or propose a more modern design load configuration. An appropriate
load factor and dynamic load allowance must also be assigned. Current deck design
methods should also be validated for potential concrete fatigue effects, rolling, and
various relative stiffness ratios between the deck and girder support detail.

Problem Statement Background/Context:

The current AASHTO LRFD Bridge Design Specifications require that a 32 kip
single axle load be used for deck design, a requirement that stems from the 1944
design truck. Most heavy trucks now have tandem axles. The California Vehicle
Code (CVC) requires that trucks with axle loads up to 60k distribute load via
tandem a tandem axle in trunnion (8 tires) configuration. Other states permit tridem
axles. Weigh-in-motion (WIM) technology has since come into practice to detect
and measure axle and gross vehicle weights.

The current AASHTO LRFD Bridge Design Specifications require that fatigue in
bar reinforcing be checked; fatigue checks of the concrete do not commonly exist
despite the rubbing of crack faces. Furthermore, the load is applied statically with a
dynamic load allowance. The rolling effects are ignored. The relative stiffness of
the deck and support connection is also ignored. Caltrans requires that deck design
be done using strip or refined methods, but serviceability tends to control in typical
bridge deck designs.

FHWA requires that all bridges be given a deck sufficiency rating. Caltrans has
many decks in fair to poor condition and spends many resources on repair, overlays,
and replacements. Other Caltrans research is studying methods of replacing bridge
decks on cast-in-place post-tensioned box girder bridges. Such projects require lane
closures if not bridge closures, cause traffic congestion, and hinder the economic
benefits of goods movement.

IV. Research Objectives:

e To develop a calibrated WIM-based load configuration for bridge deck
design in California. Alternatively, an argument could be made for using
this load configuration at the service level for shear and bending design.

e To develop a method of assessing and designing for fatigue in typical
concrete bridge decks.
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e To incorporate rolling phenomenon and the relative stiffness of bridge decks
and support connections into typical concrete bridge deck design

V. Support California Bridges & Structure Strategic Direction:

This research will optimize the design service life of bridge decks and maximize the
public’s return on investment. Fewer bridge deck repairs, overlays, and replacements mean
fewer traffic delays.

VI. Description of Work:

1. Literature review of WIM studies including axle load analysis.

2. Literature review of concrete fatigue, effect of rolling deck loads, and effect of
relative stiffness.

3. Propose a WIM dataset to be representative of both highway and local road

systems, sample size needed from each station, sorting process, etc.

Explain how the load factor and dynamic load allowance will be calibrated.

Develop interim report on WIM, deck analysis, and calibration.

After approval of research panel, carry out WIM collection and data analysis

After approval of research panel, develop recommended revisions to deck

design methods.

Carry out the calibration.

Develop recommended California Amendments to the AASHTO LRFD Bridge

Design Specifications

10. Final Report
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Deliverables/Deployment Potential:

The deployable product will be California Amendments to the AASHTO LRFD
Bridge Design Specifications. A Memo to Designer may also be needed to explain
implementation of the research.

This is a large project that calls for multiple specialties and could be broken into
two simultaneous contracts: one for WIM, and one for analysis and design. At the
conclusion of these studies, a contract for the calibration can commence.
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