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Introduction

At the 1993 Annual Meeting of the Bridges and Structures Subcommittee (SCOBS),
member departments voted 41 to 5 to adopt the new AASHTO Load Resistance Factor
Design (LRFD) Bridge Specifications. In 1994, AASHTO published the first edition of
LRFD in both customary (U.S.) and SI units. In anticipation of changes during the early
years of LRFD, AASHTO and FHWA funded NCHRP 12-42 to provide maintenance and
enhancements to LRFD. LRFD is based on new developments in bridge engineering,
sound principles, and a logical approach in ensuring constructability, safety,
serviceability, inspectability, economy, and aesthetics. The LRFD philosophy is
consistent with other major bridge design codes adopted or being developed in Asia,
Canada, Europe, and other parts of the world.

Subsequent to the development of the new LRFD specifications, FHWA announced that
all state bridge projects using federal funding must use the new and superior code. The
implementation date for the switch to LRFD was set for October 31, 2007. Seeing that
states would need help with this implementation through training, example problems, and
guidance, AASHTO initialized the LRFD Oversight Committee. This Committee was
made up of chairs from several of the most relevant technical committees within the
Highway Subcommittee on Bridges and Structures, as well as representatives from the
AASHTO staff and FHWA.

Also, in June 2003, the NCHRP 12-42 project to provide maintenance and enhancements
to LRFD ended. Because of the continued need for maintenance of the code and
implementation of new research in these areas, AASHTO took over the contract with the
original consultant used for the NCHRP project. At this time, the LRFD Oversight
committee oversees this maintenance contract and initiates special studies with this
consultant as they are needed to enhance the code.

Funding for the maintenance and special studies comes from two sources. States can
contribute money through a voluntary fund paid directly to AASHTO. States also have
the option to contribute to a Pooled Fund which assists the Subcommittee in
implementing, revising, and refining the AASHTO Bridge Load and Resistance Factor
documents. These funds are SP&R funds (federal funds each state is allotted for research)
and are 100 percent matched. Collectively, both funding sources are pledged through the
year 2006. However, this fund is quickly becoming depleted. This white paper serves as a
source of information to the states on how their money has been spent in the past four
years, as well as why there is a need to resolicit funds from the states to continue the
support of the LRFD specifications and related programs.
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2002 Spending and Accomplishments

LRFD Oversight Committee

In 2002, the Oversight Committee for Load and Resistance Factor Design (LRFD) for
Highway Bridges was formed.

Mission: To promote LRFD as the national standard for bridge design and develop a
strategic plan to successfully implement LRFD by 2007 for all new bridge designs.

The resolution passed by the Highway Subcommittee on Bridges and Structures is seen
here:

AASHTO HIGHWAY SUBCOMMITTEE ON BRIDGES AND STRUCTURES

PROPOSED RESOLUTION TITLE—LONG TERM MAINTENANCE OF LRFD DESIGN SPECIFICATIONS

WHEREAS, Load and Resistance Factor Design (LRFD) Specifications are published by AASHTO; and

WHEREAS, NCHRP has assisted in the development and maintenance of LRFD specifications, through

its Project 12-42, since 1995; and

WHEREAS, NCHRP Project 12-42 funding will cease in July 2002; and

WHEREAS, There is a need to continue the maintenance and development of LRFD specifications; and

WHEREAS, It is estimated that the cost of maintenance would be $400,000 per year; now, therefore be it

RESOLVED, That the AASHTO Highway Subcommittee on Bridges and Structures fully supports the

pooled fund study for the maintenance and development of the Load and Resistance Factor Design

Specifications for the next 4 years; and be it further

RESOLVED, That the AASHTO Highway Subcommittee on Bridges and Structures will convene a

Technical Working Group to manage the Pooled Funds implementation; and be it further

RESOLVED, That the AASHTO Highway Subcommittee on Bridges and Structures will solicit support

from the Member States for support of the Pooled Fund Study.

Funding

Voluntary Contributions began arriving at AASHTO. The first states to contribute to the
fund were as follows:
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Alabama
Illinois
Montana

New Hampshire
Vermont
West Virginia

Wisconsin

No spending took place during this developmental time.

2003 Spending and Accomplishments

Planning and Organization

During 2003 the LRFD Oversight Committee became active, holding quarterly
conference calls to discuss LRFD needs. During this time, the LRFD Training Task Force
to the SCOBS LRFD Oversight Committee was also formed. The mission of the task
force was to draft a long term plan for LRFD Training for the state DOTs, and to manage
and direct the services that AASHTO needs to continually implement evolving design
standards. The Oversight Committee

Funding

Also during 2003, approval for the LRFD Pooled Fund was obtained. The fund became
TPF-5(068), Long-Term Maintenance of Load and Resistance Factor Design
Specifications, and was housed at the Iowa Department of Transportation. The
commitment form shown on page 6 was sent to all states and commitments were made.
The table on page 7 summarizes those commitments.
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POOLED FUND STUDY
FUNDING COMMITMENT FORM

PROJECT NUMBER: TPF-5(068)

PROJECT TITLE: Long-Term Maintenance of Load and Resistance Factor Design
Specifications

This project is being sponsored by: Iowa Department of Transportation

STATE: DATE:

PROPOSED TOTAL LEVEL OF FUNDING SUPPORT: $
(Note: This is a commitment of funds. States will be asked to obligate funds later through
the Federal-aid process.)

COMMENTS ON FUNDING LEVELS (If a State plans to use funds other than SP&R,
please comment below.)

2004 $

2006 $

SIGNATURE DATE



7

Total LRFD Pooled Funds Commitment through FY 2006

State

Paid to
AASHTO

Voluntary (2003) FY 2003 FY 2004 FY 2005 FY 2006

Total $
Commitment

per State
Alabama 20,000 20,000
Alaska 20,000 20,000
Arkansas 20,000 20,000 40,000
California 20,000 20,000 40,000
Colorado 10,000 10,000 20,000
Connecticut 20,000 20,000 40,000
Delaware 10,000 10,000 10,000 10,000 40,000
Florida 20,000 20,000 40,000
Georgia 20,000 20,000 40,000
Hawaii 20,000 20,000 40,000
Idaho 20,000 20,000 40,000
Illinois 20,000 20,000 40,000
Indiana 20,000 20,000
Iowa (fund sponsor) 20,000 20,000 40,000
Kansas 20,000 20,000 40,000
Kentucky 20,000 20,000 40,000
Louisiana 20,000 20,000 40,000
Maine 20,000 20,000
Maryland 20,000 20,000 40,000
Massachusetts 20,000 20,000 40,000
Michigan 40,000 40,000 80,000
Minnesota 40,000 40,000
Mississippi 20,000 20,000 40,000
Missouri 20,000 20,000 40,000
Montana 20,000 20,000 40,000
Nebraska 20,000 20,000
Nevada 20,000 20,000 40,000
New Hampshire 20,000 20,000
New Jersey 20,000 20,000
New York 20,000 20,000 40,000
North Carolina 20,000 20,000 40,000
North Dakota 20,000 20,000 40,000
Ohio 20,000 20,000 40,000
Oklahoma 20,000 10,000 10,000 40,000
Oregon 30,000 30,000
Pennsylvania 20,000 20,000 40,000
Puerto Rico 20,000 20,000
South Carolina 20,000 20,000 40,000
South Dakota 20,000 20,000 40,000
Tennessee 20,000 20,000 40,000
Texas 20,000 20,000
Utah 20,000 20,000
Vermont 20,000 20,000
Virginia 20,000 20,000 40,000
Washington 20,000 20,000
West Virginia 20,000 20,000
Wisconsin 20,000 10,000 10,000 40,000
Wyoming 20,000 20,000 40,000
Total $ Commitment
per Year

560,000 490,000 170,000 440,000 10,000 1,670,000

Number of States
per Year 28 23 10 23 1

No Participation Arizona New Mexico Rhode Island Washington DC
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In the meantime, states continued to contribute to the voluntary fund housed at
AASHTO. Twenty-three additional states contributed to this fund in 2003, including the
following:

Alaska
Arkansas
California
Connecticut
Florida
Georgia
Indiana
Kansas

Kentucky
Maine
Maryland
Mississippi
Nebraska
New Jersey
New York
North Carolina

Puerto Rico
Tennessee
Texas
Utah
Virginia
Washington
Wyoming

Spending from this fund had not yet begun in FY 2003. The financial statement for 2002
and 2003 contributions can be seen in Appendix A.

2004 Spending and Accomplishments

Staff and Contractor

As part of the pooled fund agreement, a full-time AASHTO staff engineer was employed
to aid the Highway Subcommittee on Bridges and Structures in matters involving LRFD
and its implementation. In early 2004, Tamara Reid was hired to fill this position and her
work with the SCOBS was funded through the LRFD pooled fund.

Also in January 2004, AASHTO negotiated a contract with Modjeski and Masters, Inc. to
continue the technical support on the LRFD specifications that they had provided earlier
through the NCHRP program. This contract was also funded with the LRFD pooled and
voluntary fund monies. The contract included:

 Task 1: Maintenance of Specifications
 Task 2: Technical Assistance and Support
 Task 3: Support of Document Preparation
 Task 4: Format Conversion of the LRFD documents—WordPerfect to Word
 Task 5: Project Documentation

Calibration Workshop

Also included in the LRFD pooled and voluntary funds was money allotted to special
studies and programs that would aid in the development and implementation of LRFD
specifications. In 2004, the first special study was funded. An LRFD Calibration
Workshop took place on January 14, 2004 with the objective of identifying any gaps and
inconsistencies in the calibration of the AASHTO load and resistance specifications that
must be addressed to permit full implementation by 2007. The expected outcomes were:
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1. Agreement on standards for calibration.
2. Agreement on data requirements.
3. Agreement on the required documentation of a calibration.
4. Agreement on a repository for calibration documentation.
5. Prioritized list of needed calibrations.

Overall, this workshop led to an NCHRP 20-07 proposal that was funded and is still in
progress—Task 186, Updating the Calibration Report for AASHTO LRFD Code.

Culverts Study

The Modjeski and Masters contract also included participating in or overseeing
subcontractors on special studies requested by the LRFD Oversight Committee. During
2004, Modjeski and Masters reviewed issues dealing with culverts for the Pennsylvania
Department of Transportation. This project was for the technical review of a Penn DOT
contractor’s work, Critical Review of Research for Live Load Distribution Widths for
Reinforced Concrete Box Culvert. This research and review was later useful in technical
updates to the LRFD specifications.

Other Accomplishments

Other goals accomplished by the LRFD Oversight Committee in 2004 included:

1. Development of an LRFD website: http://bridges.transportation.org
2. Development of Format Rules and Templates for Agenda Item Submissions
3. Listing of LRFD Resources on AASHTO website:

 Reference Manuals/Textbooks (7)
 Computer Design/Analysis Software (14)
 Training Courses and State-specific design Examples (6)

4. LRFD Training and Implementation Plan to help states make the 2007 deadline,
developed by the LRFD Training Task Force. The plan included:

 General State Implementation Plan Guide and Tips (generic plans and
state visits to help write state specific plans)

 NHI LRFD Superstructure and Substructure Courses
 LRFD Resource List
 Two Design Examples

A Training Needs Survey was conducted and results were used in the
implementation plan.

http://bridges.transportation.org/
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5. Development of Process for Resolving LRFD Issues and Identifying Special
Studies document.

Financial incomes and expenditures for 2004 are listed in Appendix A.

2005 Spending and Accomplishments

Staff and Contractor

In December 2005, Tamara Reid left AASHTO and Kelley Rehm was contracted to
continue to aid the SCOBS in LRFD specifications issues and implementation. The
LRFD funds continued to be used to fund this contractor. The Modjeski and Master’s
contract continued through August 2005.

Special Studies

During this time, the Oversight Committee also funded several special studies:

 The Oversight Committee provided $43,800 in funding to FHWA and NHI to
develop LRFD training courses and design examples.

 Committee members wrote and reviewed a White Paper report on the use and
history of calibration methods for the Load Factors presently used in the LRFD
specifications. This paper was also reviewed by two independent contractors,
Dr. Rojiani and Dr. Paikowsky. It was published by NCHRP.

 An Electronic Bridge Publications Task Force was formed to help inform the
AASHTO Publications Department of the SCOBS members’ needs in digital
media, including network CD licensing for electronic versions of the LRFD
specifications and initial discussion of using web-based electronic editing for
future changes to specifications.

 The Oversight Committee contributed $75,000 to NCHRP 20-07: Task 193,
Development of LFRD Guidelines for the Seismic Design of Highway Bridges,
Version 2.

LRFD Implementation Support

The LRFD Oversight Committee continued to support the implementation of the LRFD
Design specification in all states, which is still mandated for October 2007. Expenditures
and income for 2005 can be seen in Appendix A.
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2006 Spending and Accomplishments

Staffing and Support

In August 2005, the contract with Modjeski and Masters was renewed for another year.
The tasks included in the contract are detailed below:

Contract Task 1: Technical Assistance and Support—Assist the AASHTO
Highway Subcommittee on Bridges and Structures, including the LRFD Oversight
Committee, with special interpretations of the LRF documents as required. This
assistance also includes travel to and participation in technical committee meetings
when the chair of a technical committee determines that there is a need.

Contract Task 2: Document Preparation—Provide technical assistance to the
Association, including the LRFD Oversight Committee, in the preparation of new LRF
Design and Rating documents and revisions to existing ones.

Contract Task 3: Project Documentation—Submit a quarterly project report to the
LRFD Oversight Committee.

Timber Structures Subcontract

In addition to the normal contract tasks, Modjeski and Masters also agreed to subcontract
out a special study for the T-16 Technical Committee on Timber Structures. $17,000 was
allotted for the following tasks:

Subcontract Task 1—Review AASHTO LRFD (2004) and NDS (2005), identify
inconsistencies, identify required needs for immediate changes, and identify the
requirements for further research to be included in the future long-term project.

Subcontract Task 2—Develop the revised code provisions.

Subcontract Task 3—Develop a research plan for calibration of the design
provisions for wood bridges as a long-term project following NCHRP format.

Subcontract Task 4—Prepare the proposed changes using AASHTO format and
submit them to the AASHTO T-16 Technical Committee.

The T-16 project was completed in March 2006.

Calibration Study

Additional funding was provided to the NCHRP 20-07: Task 186, Updating the
Calibration Report for AASHTO LRFD Code, in the amount of $35,000 for continued
study. The study is ongoing.
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$45,000 was allotted to a special study with the USGS dealing with 1000-yr. return
seismic hazard maps. The project will be complete in June 2006. The work expected is as
follows:

1. Peak ground accelerations (PGA) and spectral accelerations at 0.2- and 1.0-sec.
periods (SS, and S1, respectively) with five percent probability of exceedance in 50 yr.
(return time of 975 yr.) for the contiguous U.S., Alaska, Hawaii, and Puerto
Rico/American Virgin Islands will be calculated.

2. Preparation of computer software tools to simplify determination of the seismic
design parameters will be done. Specifically the tools will be packaged on a
CD-ROM and will include features that allow the user to calculate the following basic
design ground motion parameters:

 PGA, SS, and S1—Determination of the mapped parameters PGA, SS, and S1 by
latitude-longitude or zip code from the USGS gridded data.

 Site Coefficients—Determination of site coefficients for the mapped values of
PGA, SS, and S1. The site factors will be those included as part of the AASHTO
design provisions and will require the user to specify a site class.

 Site-Modified PGA, SS, and S1—Modification of PGA, SS, and S1 by the site
factors to obtain site-modified coefficients. These will be calculated using the
mapped parameters and the site coefficients.

Manual for Bridge Evaluation

Also, as a subcontract through Modjeski and Master’s, $75,000 was provided for a
project concerning the Guide Manual for Condition Evaluation and Load and Resistance
Factor Rating of Highway Bridges (LRFR) and the Manual for Condition Evaluation of
Bridges. During the 2005 meeting, T-18 proposed a ballot item to incorporate the three
rating methods into the Guide Manual and to adopt as the Manual for Bridge Evaluation
to replace the existing Manual for Condition Evaluation of Bridges. This ballot item was
accepted by the AASHTO Highway Subcommittee on Bridges and Structures at the June
2005 meeting. The development of this manual is now required. The scope of the
proposed project includes the following tasks:

1. Incorporate 2005 balloted agenda items into the Guide Manual.

2. Move Appendix B (Illustrative Examples) of the Manual for Condition
Evaluation of Bridges into Section 6 of the new Manual for Bridge Evaluation.
Edit to ensure consistency. Update to show ratings for new legal loads.

3. Update the LRFR steel provisions of the new Manual in accordance with the 3rd
edition of the LRFD specifications.
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4. Update the Manual’s LRFR steel examples in accordance with the 3rd edition of
the LRFD specifications.

LRFD Network CD Prototype

In addition, an investigation into the feasibility of the development of electronic network
versions of the LRFD Specification was also begun. The Electronic Bridge Publications
Task Force (formed in 2005) chose a contractor to develop a prototype to be presented to
the Highway Subcommittee on Bridges and Structures at their business meeting in May
2006 in Snowbird, UT. Funding for the development of the prototype was provided
through the LRFD fund in the amount of $35,000. $10,000 was also allocated from the
LRFD funds to pay for travel to meetings for the task force members. If the
Subcommittee members decide to continue with the development of this software, a
pooled fund will be formed to finance the efforts.

Travel Support

Lastly, in 2006, travel support was provided for members of T-8 and T-12 to allow them
to hold productive mid-year meetings to discuss needed technical updates in the LRFD
specifications.

Future Funding

On the next page is a summary of the FY 2006 Budget. As the summary on page 14
shows, the total remaining in the fund as of April 1, 2006 was $909,996.21. If all the
funds that have been budgeted and allotted for FY 2006 are spent by June, the fund will
be depleted to $493,308.92. Unfortunately, the budget for FY 2007 (see page 15) exceeds
this amount; hence, there is a need for resolicitation.

The LRFD specifications and other LRF documents will likely need refining and
continuing research in the future, even beyond the 2007 implementation date. In addition,
states will continue to need technical assistance from the contractor for several years as
they fully implement the LRFD specifications. Because of these needs, it is
recommended that the LRFD Pooled Fund continue to be funded through 2010 (see
page 15 for funding projections).
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LRFD Oversight FY 2006 Budget as of April 1, 2006

FY 2006 Starting Revenue

AASHTO Fund $808,458.92
Iowa Pooled Fund $360,000.00
Total Starting Revenue $1,168,458.92

FY 2006 Budgeted and Committed Expenses

Budgeted Committed as of April 1, 2006

Staff Maintenance $80,000.00 Staff Maintenance $80,000.00
Administrative Expenses $150.00 Administrative Expenses $150.00
M&M LRFD Contract Maintenance (includes
$75,000 for LRFR rewrite, $3000 for spherical
bearing review)

$250,000 M&M LRFD Contract Maintenance $250,000.00

T-16 Timber Special Study $17,000.00
USGS 1000-yr. Return Maps $45,000.00

Special Studies and 20-07 Supplements $100,000

Electronic Publications—Network LRFD Spec
Prototype

$35,000.00

T-8 Mid-Year Meeting $8,000.00Technical Committee Assistance $30,000.00
T-12 Mid-Year Meeting $8,800.00

Travel—Electronic Bridge Publications Task
Force

$10,000.00 Travel—Electronic Bridge Publications Task Force $10,000.00

Design Examples Update—Foundation $70,000.00 Design Examples Update—Foundation $70,000.00
Design Examples Update—Superstructure $100,000.00 Design Examples Update—Superstructure $100,000.00
LRFD Calibration Roadmap Update $35,000.00 LRFD Calibration Roadmap Update $35,000.00
Total Budgeted Expenses $675,150.00 Total Committed Expenses $658,950.00

FY 2006 Actual Expenses as of April 1, 2006 (See Appendix A for details)

Starting Revenue $1,168,458.92
Paid Expenses –$259,575.22
Total Actual Revenue $909,996.21

FY 2006 Projected Ending Revenue

Starting Revenue $1,168,458.92
Budgeted Expenses –$675,150.00
Total Projected Ending Revenue $493,308.92
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LRFD Oversight FY 2007 Draft Budget

Expense Budgeted Committed

Staff Maintenance $80,000 $80,000.00
Administrative Expenses $400 $400.00
M&M LRFD Contract—Maintenance and Technical Assistance $200,000 $200,000.00
Special Studies and 20-07 Supplements $100,000
Technical Committee Assistance $10,000.00
Design Examples Update—Foundation $70,000.00 $70,000.00
Design Examples Update—Superstructure $100,000.00 $100,000.00
Total Budgeted Expenses $560,400.00 $450,400.00

Notes:

1. The costs associated with the above budget are anticipated costs for FY 2007.
2. M&M LRFD contract maintenance costs are those associated with the consultant maintenance of the LRFD

contract.
3. Staff Maintenance costs are those associated with the cost of the AASHTO staff liaison. Administrative

Expenses are costs associated with mailings, conference calls, etc.
4. Technical Committee Assistance are those funds that the Oversight Committee will allocate for technical

committees that would like to hold interim meetings as well as fees associated with consultant assistance.

Projected Expenses and Funding, FY 2007–FY 2010

Projected Annual Expenses

FY 2007 $500,000
FY 2008 $500,000
FY 2009 $500,000
FY 2010 $500,000
Total Projected Expenses $2,000,000

Projected Funding Shortfall

Projected Expenses, FY 2007–FY 2010 $2,000,000
Projected Ending Revenue, FY 2006 (rounded up) –$500,000
Total Projected Shortfall $1,500,000

Requested Funding

Projected Number of States FY 2007 FY 2008

Total $
Requested per

State
45 $17,000 $17,000 $34,000
Total Requested per Year $765,000 $765,000 $1,530,000
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In conclusion, it can be seen that the LRFD Pooled Fund has provided financial
assistance to the Highway Subcommittee on Bridges and Structures in many beneficial
ways. In order to continuously improve the LRFD specifications and to help all states
train their staff and implement these codes, more funding is needed. To carry this support
through FY 2010, it should be each state’s goal to contribute $17,000 in FY 2007 and
$17,000 in FY 2008 to the TPF-5(068) LRFD Pooled Fund.
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APPENDIX A
Financial Statements

FY 2002–2006
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FY 2002
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FY 2003
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FY 2004
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FY 2005
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FY 2006


