Guidelines for Historic Bridge
Rehabilitation and Replacement

November 2008

AMERICAN ASSOCIATION orf
STATE HIGHWAY anD
TRANSPORTATION OFFICIALS

THE VODICE OF TRANSF‘DRIATIDN

Documents

Document Sharing Hub

Full document details: AASHTO GHBRR-1-2008


http://www.transportation.org
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Guidelines for Historic Bridge
Rehabilitation and Replacement

November 2008

AMERICAN ASSOCIATION orf
STATE HIGHWAY anD
TRANSPORTATION OFFICIALS

AASH

THE VOICE OF TRANSPORBATION

Documents

Document Sharing Hub

Full document details: AASHTO GHBRR-1-2008


http://www.transportation.org
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

© 2008 by the American Association of State Highway and Transportation Officials. All rights reserved.
Duplication is a violation of applicable law. Doc uments
Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO GHBRR-1-2008 All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

EXECUTIVE COMMITTEE
2008-2009

Voting Members

Officers:

President: Allen Biehler, Pennsylvania
Vice President: Larry L. “Butch” Brown, Mississippi

Secretary-Treasurer: Carlos Braceras, Utah

Regional Representatives:

REGIONI: Carolann Wicks, Delaware, One-Year Term
Joseph Marie, Connecticut, Two-Year Term

REGION II: Larry L. “Butch” Brown, Mississippi, One- Year Term
Dan Flowers, Arkansas, Two-Year Term

REGION III: Kirk T. Steudle Michigan, One-Year Term
Nancy J. Richardson, Two-Year Term

REGION 1V: Rhonda G. Faught, New Mexico, One-Year Term
Will Kempton, California, Two-Year Term

Nonvoting Members

Immediate Past President: Pete K. Rahn, Missouri

AASHTO Executive Director: John Horsley, Washington, DC

Documents
Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO GHBRR-1-2008 All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Full document details: AASHTO GHBRR-1-2008

Highways Subcommitee on Bridges and Structures, 2008

MALCOLM T. KERLEY, Chair
KEVIN THOMPSON, Vice Chair
M. MYINT LWIN, Federal Highway Administration, Secretary
FIRAS I. SHEIKH IBRAHIM, Federal Highway Administration, Assistant Secretary

ALABAMA, John F. Black, William F. Conway,
George H. Conner

ALASKA, Richard A. Pratt
ARIZONA, Jean A. Nehme
ARKANSAS, Phil Brand

CALIFORNIA, Kevin Thompson, Susan Hida,
Barton J. Newton

COLORADO, Mark A. Leonard, Michael G. Salamon
CONNECTICUT, Gary J. Abramowicz, Julie F. Georges
DELAWARE, Jiten K. Soneji, Barry A. Benton

DISTRICT OF COLUMBIA, Nicolas Glados, L. Donald
Cooney, Konjit “Connie” Eskender

FLORIDA, Robert V. Robertson, Jr., Marcus Ansley,
Andre Pavlov

GEORGIA, Paul V. Liles, Jr., Brian Summers
HAWALII, Paul T. Santo

IDAHO, Matthew M. Farrar

ILLINOIS, Ralph E. Anderson, Thomas J. Domagalski
INDIANA, Anne M. Rearick

IOWA, Norman L. McDonald

KANSAS, Kenneth F. Hurst, James J. Brennan,
Loren R. Risch

KENTUCKY, Allen Frank

LOUISIANA, Hossein Ghara, Arthur DAndrea,
Paul Fossier

MAINE, David Sherlock, Jeffrey S. Folsom
MARYLAND, Earle S. Freedman, Robert J. Healy
MASSACHUSETTS, Alexander K. Bardow
MICHIGAN, Steven P. Beck, David Juntunen
MINNESOTA, Daniel L. Dorgan, Kevin Western
MISSISSIPPI, Mitchell K. Carr, B. Keith Carr
MISSOURI, Dennis Heckman, Michael Harms
MONTANA, Kent M. Barnes

NEBRASKA, Lyman D. Freemon, Mark Ahlman,
Hussam “Sam” Fallaha

NEVADA, Mark P. Elicegui, Marc Grunert,
Todd Stefonowicz

NEW HAMPSHIRE, Mark W. Richardson, David L. Scott
NEW JERSEY, Richard W. Dunne
NEW MEXICO, Jimmy D. Camp

NEW YORK, George A. Christian, Donald F. Dwyer,
Arthur P. Yannotti

NORTH CAROLINA, Greg R. Perfetti
NORTH DAKOTA, Terrence R. Udland
OHIO, Timothy J. Keller, Jawdat Siddiqi

OKLAHOMA, Robert J. Rusch, Gregory D. Allen
OREGON, Bruce V. Johnson, Hormoz Seradj

PENNSYLVANIA, Thomas P. Macioce,
Harold C.“Hal” Rogers, Jr., Lou Ruzzi

PUERTO RICO, Jaime Cabré

RHODE ISLAND, David Fish

SOUTH CAROLINA, Barry W. Bowers, Jeff Sizemore
SOUTH DAKOTA, Kevin Goeden

TENNESSEE, Edward P. Wasserman

TEXAS, William R. Cox, David P. Hohmann

UTAH, Richard Miller

VERMONT, William Michael Hedges

VIRGINIA, Malcolm T. Kerley, Kendal Walus,
Prasad L. Nallapaneni, Julius F. J. Volgyi, Jr.

WASHINGTON, Jugesh Kapur, Tony M. Allen,
Bijan Khaleghi

WEST VIRGINIA, Gregory Bailey

WISCONSIN, Scot Becker, Beth A. Cannestra,
Finn Hubbard

WYOMING, Gregg C. Fredrick, Keith R. Fulton

ALBERTA, Tom Loo

NEW BRUNSWICK, Doug Noble
NOVA SCOTIA, Mark Pertus
ONTARIO, Bala Tharmabala
SASKATCHEWAN, Howard Yea

GOLDEN GATE BRIDGE, Kary H. Witt

NEW JERSEY TURNPIKE AUTHORITY, Richard J.
Raczynski

NEW YORK STATE BRIDGE AUTHORITY, William J.
Moreau

PENNSYLVANIA TURNPIKE COMMISSION, Gary L.
Graham

SURFACE DEPLOYMENT AND DISTRIBUTION
COMMAND TRANSPORTATION ENGINEERING
AGENCY, Robert D. Franz

U.S. ARMY CORPS OF ENGINEERS —DEPARTMENT
OF THE ARMY, Paul C.T. Tan

U.S. COAST GUARD, Nick E. Mpras, Jacob Patnaik
U.S. DEPARTMENT OF AGRICULTURE —FOREST
SERVICE, John R. Kattell

U.S. DOT, M. Myint Lwin, Firas I. Sheikh ﬁrahim,
Hala Elgaaly

© 2008 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.

ocuments

Document Sharing Hub


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Chair

Matthew Garrett, Oregon

Vice Chair
Dianna Noble, Texas

Secretary

Shannon H. Eggleston, AASHTO

Alabama
Alfredo Acoff
Don T. Arkle

Alaska
Bill Ballard

Arizona
Todd G. Williams, M.Sc
Thor Anderson

Arkansas

Scott Bennett

Lynn Malbrough
California

Jay Norvell
Colorado

Brad Beckham

Connecticut
Edgar T. Hurle

Delaware
Terry Fulmer
Mike DuRoss
Michael C. Hahn
Robert B. McCleary

District of Columbia
Faisal Hameed
Maurice Keys

Florida
Marjorie Bixby

Georgia
Glenn Bowman
Gail A. DAvino

Hawaii
Vacant

Idaho
Dennis Clark

Illinois
Barbara H. Stevens
Kathleen Ames

Indiana
Michelle Allen
Ben Lawrence

Iowa
Jim Rost

Kansas
Scott Vogel

Kentucky
David Waldner, PE.

Louisiana
Eric Kalivoda

Maine
Judy C. Gates

Full document details: AASHTO GHBRR-1-2008

Maryland

Bruce Grey

Sonal Sanghavi
Massachusetts

Kevin M. Walsh

Steven J. Miller

Patricia Trombly
Michigan

Margaret Barondess
Minnesota

Frank Pafko
Mississippi

E. Clairborne Barnwell
Missouri

Gayle Unruh

Montana

Tom Martin

Jean A. Riley
Nebraska

Randall D. Peters PE.
Nevada

Daniel Harms

Daryl James
New Hampshire

William Hauser
New Jersey

Elkins Green, Jr.

Marianne Filipponi
New Mexico

Kathryn Kretz
New York

Mary Ivey

Gary McVoy, Ph.D.

John Zamurs, Ph.D.
North Carolina

Greg Thorpe

Julie Hunkins

Donald G. Lee
North Dakota

Mark Gaydos

Ron Henke

Sheri Lares
Ohio

Tim Hill
Oklahoma

Dawn R. Sullivan
Oregon

Hal Gard

Frances Brindle

Greg Holthoff

Jennifer Sellers
Pennsylvania

Gary C. Fawver, PE.
Puerto Rico

Irma Garcia-Gonzalez

Carmen Alicea
Rhode Island

Sharon Stone

Standing Committee on Environment, 2008

South Carolina
Wayne Hall
Ron Patton

South Dakota
Dave Graves
Terry Keller

Tennessee
Ed Cole
Doug Delaney

Texas
Dianna Noble

Utah

Rebecka Stromness
Vermont

John Narowski
Virginia

Steve Long

Cooper Wamsley
Washington

Carol Lee Roalkvam

Megan White
West Virginia

Ben Hark

Laura A. Conley-Rinehart
Wisconsin

Dan Scudder
Wyoming

Timothy Stark, PE.

Martin Kidner

U.S.DOT MEMBER —-FHWA
April Marchese
Raja Veeramachaneni

ASSOCIATE MEMBER —BRIDGE,
PORT AND TOLL

New York State Thruway Authority
Peter M. Casper

Pennsylvania Turnpike Commission
David P. Willis

ASSOCIATE MEMBER —FEDERAL

USDA Forest Service
Richard Sowa
Paul T. Anderson

ASSOCIATE MEMBER —
INTERNATIONAL

Alberta
Don Snider

British Columbia
Angela Buckingham

Documents

Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Acknowledgements

This study was requested by the American Association of State Highway and Transportation Officials
(AASHTO), and conducted as part of the National Cooperative Highway Research Program (NCHRP)
Project 25-25/Task 19. The NCHRP is supported by annual voluntary contributions from the state
Departments of Transportation. Project 25-25 is intended to fund quick response studies on behalf of
the AASHTO Standing Committee on the Environment. The report was prepared by Lichtenstein
Consulting Engineers, Inc. in association with Parsons Brinckerhoff Quade & Douglas, Inc. Mary E.
McCahon of Lichtenstein was principal investigator for this project and led the preparation of the
report. The other authors and investigators were Joseph J. Pullaro, PE., Steven A. Shaup, P.E. and senior
historian J. Patrick Harshbarger, all of Lichtenstein. Eric DeLony provided review comments.

The work was guided by a task group chaired by Tim Hill which included Brent Bowen, Janet
D’Ignazio, Susan Gasbarro, Paul Graham, William Hauser, Mary Ann Naber, Nancy Schamu, and
Madeleine White. The project was managed by Christopher Hedges, NCHRP Senior Program Officer.
The preparers would like to thank Ken Kobetsky and Kelley Rehm of AASHTO for their technical
assistance and Lisa Zeimer of Parsons Brinckerhoff for administrative assistance during the project.

Disclaimer

The opinions and conclusions expressed or implied are those of the research agency that performed
the research and are not necessarily those of the Transportation Research Board or its sponsors. The
information contained in this document was taken directly from the submission of the authors. This
document is not a report of the Transportation Research Board or of the National Research Council.

Documents
Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO GHBRR-1-2008 All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Table of Contents

LIST OF FIGURES . . . e e e v

LIST OF TABLES . .. e e e e e e e e v

ABS T R ACT . . vi

EXECUTIVE SUMM AR RY . . .. e e e 1

CHAPTER 1 Introduction and Research Approach. . ........ ... ... ... ... .. .. .. .. .. .. ...... 3

INtrodUCtion . . . . .. o e 3

Research Approach. . .. ... e 4

CHAPTER 2 Findings . .. ... ... e 5

Literature Search. . . .. ... e 5

Findings from Questionnaire on Current State of Decision Making Practice..................... 6

CHAPTER 3 Historic Bridge Rehabilitation/Replacement Decision-Making Guidelines . . ............. 9

The Need for Decision-Making Guidelines. . . ... ..ottt i e 9

How to Use the Decision-Making Guidelines. . ...........c. i, 10

Step 1: Understanding What Makes a Bridge Historic.......... ... ... oo, 11

What Makes the Bridge Historic? ... o e 11

Is the Bridge of Average or High Historical Significance? ............................ 11

Can Members be Changed Without Adversely Affecting Historical Significance? ........ 12

Completion of Step 1 ..ottt 19

Step 2: Applying Structural and Functional Considerations ...............c..coiiiiiunaen... 20

Analysis of Structure Condition and Waterway Adequacy . ..........c.oovveuveennon.. 20

Analysis of Load-Carrying Capacity .. ... ....c.uetun ittt 23

Analysis of Geometry and Safety Features.......... ... .. i, 25

Completion Of SteP 2 . . oottt 29

Step 3: Historical and Environmental Considerations . .. ............c.oviiuiiiineennneenn.. 29

Common Problems. . ... ... 30

Approaches for Addressing Historic and Environmental Considerations ............... 30

Completion Of Step 3 .. ..ot 31

Step 4: Applying the Decision-Making Thresholds. ......... ... ... . ... i ... 31

Defining Feasible and Prudent . ....... ... ... i e 31

Application of Thresholds Based on Aspects of Adequacy..............covivieo... 33

APPENDIX A Literature Search . .. ......... ... . e e Al

APPENDIX B Summary of Responses to Questionnaire . . ....................................... B1
Documents

Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO GHBRR-1-2008 All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

List of Figures

Figure 3-1 Bankhead Highway over Proctor Creek Bridge in Atlanta, Georgia .. ...... 14
Figure 3-2 Standard-Design Two-Span Continuous Bridge in Georgia................ 14
Figure 3-3 Detail of Delaware River Bridge at Washington Crossing, New Jersey . .. ... 15
Figure 3-4 Kansas Corral railings on John Mack Bridge at Wichita, Kansas ........... 16
Figure 3-5a.  Partridge Bridge at Whitefield, Maine—Elevation........................ 16

Figure 3-5b.  Partridge Bridge at Whitefield, Maine — Through View Showing
Modern Railings. . . .. ..o 17

Figure 3-6a.  Walnut Street Bridge at Chattanooga, Tennessee — Post-Tension Diagonal. . . 18

Figure 3-6b.  Walnut Street Bridge at Chattanooga, Tennessee —Post-Tensioned
Lower Chord. ... ... ..o i 19

Figure 3-7 Truss Bridge at Califon,New Jersey ........... ..., 26

List of Tables

Table 3-1 Condition rating descriptions. From Recording and Coding Guide
for the Structure Inventory and Appraisal of the Nation’s Bridges,
Federal Highway Administration, Report No. FHWA-PD-96-001 ........... 21

Table 3-2a—c Rehabilitation/Replacement Thresholds Based on Aspects of Adequacy . . 38-40

Documents

Y Document Sharing Hub

© 2008 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO GHBRR-1-2008 All rights reserved. Duplication is a violation of applicable law.


http://www.avadocuments.com/doc/aashto-ghbrr-1-2008
http://www.avadocuments.com/doc/aashto-ghbrr-1-2008

Abstract

This report presents a literature search, findings of a survey on the current state of historic bridge
rehabilitation or replacement decision making by state and local transportation agencies, and
nationally applicable decision-making guidelines for historic bridges. The guidelines are intended to
be used as the protocol for defining when rehabilitation of historic bridges can be considered prudent
and feasible and when it is not, based on engineering and environmental data and judgments. The
guidelines include identification of various approaches to bringing historic bridges into conformance
with current design and safety guidelines/standards, and the effect or implications of remedial action
on historical significance.

There are currently no such nationally applicable decision-making guidelines, but there are a variety of
state and local processes and policies for managing historic bridges. Effective practices for the various
processes inform the nationally applicable guidelines. The guidelines are in narrative and matrix format.
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Guidelines for Historic Bridge Rehabilitation and Replacement 1

n
Executive Summary

While the National Historic Preservation Act of 1966 (amended) and Section 4(f) U.S. Department
of Transportation Act of 1966 specify nationally applicable processes for considering preservation

or replacement of historic bridges, there is no corresponding protocol that ensures a nationally
consistent approach to determining which bridges should be rehabilitated or replaced. State and local
transportation agencies have developed a wide variety of approaches for addressing historic bridges
with each reflecting the priorities and culture of the particular agency as well as the bias, knowledge,
and expertise of the decision makers. Despite the federal legislation and proactive policies of many
states, historic bridges continue to be lost for a variety of reasons. To ensure that rehabilitation versus
replacement decision making is balanced and consistent among the states, nationally applicable
guidance on historic bridge analysis is deemed by the American Association of State Highway and
Transportation Officials Standing Committee on the Environment to be useful.

Research indicates that while many transportation agencies have processes for managing historic
bridges, including some with well thought out treatments for preserving specific bridges, few have written
protocols or guidelines that lead engineers and historians through the decision-making process. When

is it not prudent to rehabilitate a substandard bridge? When is it prudent to upgrade the bridge to keep
it in service? What work can be done without adversely affecting what makes the bridge historic? Has
everything that could be done to preserve the bridge been considered? Research indicates that engineers
believe that their agencies are proactive about historic bridge preservation while historians do not. So
while there are stunning successes, like Vermont’s metal truss bridge preservation program or Oregon’s
Coastal Highway bridge rehabilitations, the perception is that historic bridges that could be saved are not
being saved because rehabilitation is not as consistently considered as it should be.

Guidelines have been developed based on effective practices, understanding of historic bridge types,
and appropriate methodologies for addressing deficient load capacity, geometry, and safety features.
These guidelines lead decision makers through considerations that define when rehabilitation is
prudent and feasible and when it is not, based on engineering judgments balanced with consideration of
environmental issues.
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Guidelines for Historic Bridge Rehabilitation and Replacement 3

N
Introduction and
Research Approach

Introduction

While the National Historic Preservation Act of 1966 (amended) and Section 4(f) of the U.S.
Department of Transportation Act of 1966 specify nationally applicable processes for considering
preservation or replacement of historic bridges (defined as those that are listed in or have been
determined eligible for inclusion in the National Register of Historic Places), there is no corresponding
protocol that ensures a nationally consistent approach to determining when rehabilitation is the
appropriate decision or when replacement is justified. State and local transportation agencies have
developed a wide variety of approaches for managing historic bridges, and many of them proactively
define treatments and uses after decisions about rehabilitation or replacement have been made. But few
of the processes are founded on written protocols or guidelines that ensure balanced decision making
that spells out to all stakeholders when rehabilitation is the prudent alternative.

When an engineer considers rehabilitation or replacement of a deficient, non-historic bridge, the
engineer may not look very deeply into rehabilitation unless the bridge is of substantial length (at

least a few hundred feet) or has multiple spans. For those bridges, whether they are historic or not,
rehabilitation is nearly always considered because it is often less expensive than full replacement.

This approach is sound and valid because ways to upgrade the bridge and keep it in service are fully
considered. But the same approach is not consistently applied to shorter bridges. Owners and managers
often decide to replace shorter bridges that have structural, functional, and/or safety problems rather
than consider rehabilitation based on the proven long-term cost effectiveness of replacement for short
and single-span bridges. With so many shorter and less complicated bridges now identified as historic,
and thus worthy of preservation under federal policy and statutes, the engineering approach to decision
making needs to acknowledge the value of these bridges and to take their historic value into account in
the decision-making process.

Those concerned about preservation of historic bridges acknowledge that there is a need for nationally

applicable guidance on analysis and decision making that balances engineering judgment and

environmental issues. There is also a need for definitions of when rehabilitation can be consjdered
ocuments
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4 Guidelines for Historic Bridge Rehabilitation and Replacement

prudent and feasible and when it cannot. The guidelines need to address all of the issues associated with
decision making, including thresholds that define such issues as when cost makes remedial work not
prudent or when a context-based solution is appropriate.

Some deficiencies are easily corrected. Others may require so much effort to bring the bridge into
conformance that rehabilitation may not be the prudent decision. Not all historic bridges can be saved,
but many can. Preservability of a historic bridge, as with any bridge, is a factor of its ability to perform
adequately, which is defined by engineers as meeting current minimum standards or guidelines in the
areas of load capacity (structural), geometry (functional), and safety. The cost to achieve and maintain
adequacy in these areas must also be factored into any definition of preservability.

Historical significance must also be a major factor in the decision-making process, including whether
the bridge is of such significance that a higher level of effort to preserve it is warranted. If a bridge can
be improved to an acceptable level in a prudent manner, within the limits of acceptable technology, and
without adversely affecting what it is that makes it historic, then the bridge is likely a viable candidate
for rehabilitation.

Research Approach

The approach to research was to use existing information to the greatest extent possible and then
synthesize it (1) to identify effective practices, (2) to provide an accurate assessment of the state of the
practice of historic bridge “rehabilitation-versus-replacement” decision making among state and local
transportation agencies, (3) to identify approaches for consistent and balanced decision making, and (4)
to understand if historic bridge “issues” delay projects. The research was conducted by doing a literature
search (see and a targeted questionnaire (seeBoth efforts were structured to
identify effective practices and the issues that prevent consistent consideration of rehabilitation potential
of all historic bridges. A great deal of anecdotal and empirical data is provided by the research team based
on their years of experience assessing the rehabilitation potential of all types of historic bridges.

A questionnaire was developed to determine the current state of practice and decision-making
processes that are being used by the states. The questionnaire was sent to 49 engineers and
environmental specialists, including historians, preservationists, archaeologists, and managers, with
county, state, and federal transportation agencies and state historic preservation offices (SHPOs).

The guidelines for historic bridge rehabilitation or replacement decision making represent the
synthesis of the literature search, questionnaire responses, and experience of the researchers.
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Guidelines for Historic Bridge Rehabilitation and Replacement 5

-
Findings

Literature Search

The literature search revealed that very little has been published (including the web)
that addresses specific evaluation criteria or guidelines for historic bridge rehabilitation or replacement
decision making. Rather, much of the existing body of literature describes particular rehabilitation
projects or general approaches to decision making, particularly methods for expediting or streamlining
consultation under the National Environmental Policy Act (NEPA), Section 106, and Section 4(f).

The literature search identified two previous NCHRP syntheses by William Chamberlin (1983,

1999) that do an excellent job of summarizing the issues faced and methods used by state highway
departments. Chamberlin concludes that approaches and levels of historic bridge rehabilitation
expertise vary greatly from state to state. Some states start with the mindset that historic bridges
should be preserved unless thorough analysis proves that rehabilitation and preservation is not prudent
and feasible; others assume deficient bridges should be replaced. In many cases, decisions whether to
rehabilitate or replace are made based on very general guidance and assumptions. A 2004 national
historic bridge workshop (DeLony and Klein) concluded that historic bridges remain a heritage at
risk despite local, state, and federal legislation to identify and protect historic bridges. The workshop
recommended development of historic bridge management plans and a synthesis of rehabilitation-
versus-replacement options.

Perhaps the most significant applicable guidance to appear in the past decade is the American
Association of State Highway and Transportation Officials (AASHTO)|Guidelines for Geometric|
[Design of Very Low-Volume Local Roads (ADT<400),(2001. That guidance, which is now part of
AASHTOs[A Policy on Geometric Design of Highways and Streets |offers flexibility when considering
width and safety performance, and thus increases the likelihood that narrow bridges can remain in
service on very low-volume local roads.

A number of state highway departments have preservation plans that are outgrowths of their historic
bridge inventories, but the plans tend to be process-oriented and offer a menu of possible trﬁltments
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6 Guidelines for Historic Bridge Rehabilitation and Replacement

rather than a protocol or specific technical guidance for deciding when to rehabilitate and when to
replace. Maine DOT’s Historic Bridge Preservation Plan (2004) was the only one identified to have a
specific quantifiable protocol for rehabilitation or replacement analysis and decision making.

The technical literature of journal articles, conference proceedings, and briefs from such organizations
as the American Concrete Institute, American Society of Civil Engineers, Association for Preservation
Technology, and the National Park Service’s Technical Preservation Services offer many historic bridge
rehabilitation case studies and scholarship on properties, testing, and conservation of materials, like
reinforced concrete or steel, but again with little synthesis of this information in a format that would
offer broadly applicable guidance when deciding whether to rehabilitate or replace historic bridges.

Findings from Questionnaire on Current State of Decision-Making Practice

A 16-question questionnaire was developed to research the current state of historic bridge rehabilitation-
versus-replacement decision making. It was sent to 49 engineers, historians, archaeologists, and

managers from state departments of transportation (DOTs), counties, SHPOs, and the Federal Highway
Administration (FHWA). Twenty-one respondents from 17 states replied. The goal was to elicit responses
that might help the research team to identify useful resources or specific problem areas.

About half of the respondents felt that their agencies were proactive in terms of rehabilitation decision
making. Of these respondents, nine identified their agency as either having a written procedure that
defines the process related to historic bridge treatments, or identified their agency as currently working
on a written procedure. Of the nine, five of them have (or will have) a procedure/process that addresses
all bridge types, whereas the rest have written processes that address specific bridge types, like metal or
wood trusses. Three respondents indicated that their agency consistently follows an unwritten approach.
However, only one of these three found their agency to be acting in a proactive manner regarding
historic bridges.

Determining factors that affect rehabilitation versus replacement decision-making included cost,
community input, Section 106 and Section 4(f) findings, engineering needs, future traffic, safety issues,
historic significance, structural condition, and geometric issues such as roadway width, lane width,

and vertical clearance. Only eight respondents, all of whom felt their agency to be proactive, also felt
their agency achieved a balance between engineering and historic preservation issues. Only one of
these eight respondents represents an agency that does not have an established written procedure or a
consistent unwritten approach.

The respondents’ suggestions on how to achieve a consistent national approach dealt with either
including specific information in the analysis process, or accessing information to inform decision
making. Information identified as useful to the decision-making process included clearer guidelines
defining rehabilitation potential; design exceptions and options other than replacement, like
relocation and bypassing; guidance on what makes a bridge historically significant and valuable; and
consideration of rehabilitation occurring earlier in the decision-making process before replacement
funds have been allocated.
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The survey findings confirmed the dearth of general information about historic bridge analysis and
decision making. Suggestions for disseminating useful information included setting up an easily accessible
“permanent record” of related research and case studies that would include successes and failures,
effective practices, and the latest technology used for bridge rehabilitation and preservation. Other
suggestions included establishment of closer coordination between cultural resources staff, engineers,

and owners and for more engineering expertise at the SHPO staff level. There was also a suggestion for
information on how to address substandard features on low-volume roads, which to a large extent has
already been accomplished with AASHTOs|Guidelines for Geometric Design of Very Low-Volume Local
|R0ads (AD T<400),|but which may not have been known or useful enough to the respondent.

Over half of the respondents identified delays and other problems as common to projects involving
historic bridges. These delays and problems typically arose from issues associated with completing
the Section 106 and Section 4(f) processes and the additional public involvement necessary to
accommodate all interested and consulting parties. Interestingly, the respondents who did not identify
delays or problems felt that their agencies had a streamlined process already in place with FHWA
and SHPO and/or that the “rehabilitation-versus-replacement” decision-making process was so well-
established that all parties knew how to advance projects. One respondent stated that there was no
delay or problem because their state agency was unwilling to accept rehabilitation as an option.

Issues identified as important in the decision-making process are functionality, public opinion, initial
cost, life-cycle cost differences between rehabilitated and new bridges, concerns with safety, bridge
location, historic significance, difficulty identifying parties to accept ownership and liability for a
bypassed bridge, and traffic volumes. That engineers would rank achieving structural and geometric
functionality as the highest priority is not surprising, nor is the finding that public opinion is a very
strong factor in decision making or that initial and life-cycle costs matter greatly.

A detailed discussion of the questionnaire and responses is included in|Appendix B.
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I Chapter 3
Historic Bridge Rehabilitation/
Replacement Decision-Making
Guidelines

The Need for Decision-Making Guidelines

The National Historic Preservation Act (NHPA) of 1966, the U.S. Department of Transportation (U.S.
DOT) Act of 1966, and the National Environmental Policy Act (NEPA) of 1969 specify nationally
applicable processes for considering preservation of historic bridges, but there is no corresponding
guidance to ensure a nationally consistent approach for determining when they should be rehabilitated
or replaced. Many state and local transportation agencies have developed approaches for managing
historic bridges, including some potential treatments for preserving specific bridges. Most of the
approaches reflect the culture of each agency, as well as the knowledge and preferences of the
individuals making decisions, rather than written step-by-step protocols that lead engineers, managers,
and environmentalists, including historians and preservationists, through a process to achieve
consistently balanced and well-founded decisions.

While there are stunning historic bridge preservation successes, like Vermont’s metal truss bridge
preservation program or Oregon’s Coastal Highway bridge rehabilitations, the perception is that historic
bridges that could be saved are not being saved because rehabilitation is not as fairly and consistently
considered as it could be. Additionally, a need to better integrate historic bridge rehabilitation or
replacement decision making into the NEPA process has been identified. To that end, step-by-step
guidelines have been developed to address historic preservation and engineering issues in a manner that
reflects the appropriate balance between the two seemingly divergent objectives —preserving old bridges
and maintaining a safe, efficient transportation system. These guidelines will lead decision makers through
considerations that will define when rehabilitation is feasible and prudent, and when it is not, based on
engineering judgments balanced with consideration of environmental issues.
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