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FOREWORD

The Manual for Bridge Evaluation (MBE) was first adopted by the AASHTO Highways Subcommittee on 
Bridges and Structures in 2005. The MBE combined the Manual for Condition Evaluation of Bridges with the 
Guide Manual for Condition Evaluation and Load and Resistance Factor Rating (LRFR) of Highway Bridges to 
provide Owners with a single document for evaluating and load rating bridges.

The Manual for Bridge Evaluation, Fourth Edition incorporates the Interim Revisions issued to the Third 
Edition, as well as many other improvements. Major updates include gusset plate additions and examples, a new 
load testing chapter, segmental bridge updates, material property corrections, permit truck equation, updates 
from the new National Bridge Inspection Standards (NBIS), National Transportation Safety Board (NTSB) 
recommendations from the Fern Hollow bridge collapse, and various updates to capacity equations.   

AASHTO Highways Committee on Bridges and Structures 
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PREFACE

The Manual for Bridge Evaluation (MBE) offers assistance to Bridge Owners at all phases of bridge 
inspection and evaluation. An abbreviated table of contents follows this preface. Detailed tables of contents 
precede Sections 1 through 8.

Appendix A includes nine illustrative examples (A1 through A9), previously in the Guide Manual for 
Condition Evaluation and Load and Resistance Factor Rating (LRFR) of Highway Bridges, two (A10 and A11) 
that were added in the Interim Revisions for the Second Edition of this title, and three more (A12, A13, and A14) 
added in this new Fourth Edition. All examples are rated using the LRFR method. In addition, Examples A1 and 
A2 are also rated using the ASR and LFR methods, A4 is also rated using the ASR method, and A11 is also rated 
using the LFR method. To clarify which rating method is being illustrated, examples using multiple methods are 
generally divided into Parts A through C and their articles are numbered accordingly as follows:

• Part A, LRFR;

• Part B, ASR and LFR; and

• Part C, example summary.

For ease of reference, the table of contents for Appendix A includes a summary table of the bridge types,
rated members, rating live loads, limit states for evaluation, and rating methods, with the starting page number 
for each example and, in the case of Examples A1, A2, A4, and A11, for each rating method. The typical detailed 
table of contents follows this summary table.

Appendix A includes numerous citations of other AASHTO bridge publications. To save space, the following 
shorthand has been adopted:

• “AASHTO Standard Specifications” refers to the AASHTO Standard Specifications for Highway
Bridges, 17th Edition, HB-17;

• “LRFD Design” refers to the current edition of the AASHTO LRFD Bridge Design Specifications, Tenth
Edition,  LRFDBDS-10; and

• “MBE” refers to this publication, The Manual for Bridge Evaluation, Fourth Edition, MBE-4.

AASHTO Publications Staff
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1.1—PURPOSE		  	

The purpose of The Manual for Bridge Evaluation 
(MBE) is to serve as a resource for use in developing 
specific policy and procedures for the inspection and 
evaluation of existing in-service highway bridges. 
The MBE also includes the nationally-recognized 
guidance for the load rating of highway bridges.

The National Bridge Inspection Standards (NBIS), 
as found in the Code of Federal Regulations (23 
CFR 650 Subpart C), define the regulations for the 
inspection and evaluation of the nation’s bridges.

The MBE is incorporated by reference in the 
CFR (23 CFR 650 Subpart C) to be used along with 
other reference documents such as the American 
Association of State Highway and Transportation 
Officials (AASHTO) Manual for Bridge Element 
Inspection, the Federal Highway Administration’s 
(FHWA) Bridge Inspector’s Reference Manual 
(BIRM), and the latest National Bridge Inventory 
(NBI) coding guidance document for the inspection 
and evaluation of the nation’s bridges (see Article 1.6). 

The NBIS have evolved and been improved over 
the years since their creation in the early 1970s.

The MBE has also evolved and been revised and 
improved to reflect best practices as determined by 
research, state departments of transportation (DOTs), 
and others. In the future as improved practices and 
research are developed, the MBE will reflect those 
improvements. 

Throughout this Manual, there are subsections 
titled in part “Provisions to Support the NBIS 
Requirements.”  These subsections were developed to 
provide specific guidance and best practices that are 
considered to be required under the regulations.	

1.2—SCOPE		

The Manual has been divided into eight Sections, 
with each Section representing a distinct phase of an 
overall bridge inspection and evaluation program. 

•	 Section 1—Purpose, scope, applicability, 
inspection and evaluation quality measures, and 
definition of general interest terms.

•	 Section 2—Provisions for proper documentation 
to be included in a bridge file. The bridge file 
associated with each bridge provides the 
foundation against which changes in physical 
condition can be compared.
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•	 Section 3—Overview of bridge management 
systems and their key elements.

•	 Section 4—Types and frequency of field 
inspections, as well as specific inspection 
techniques and procedures.

•	 Section 5—Various inspection and evaluation 
testing methods. Conditions at a bridge site 
or the absence of information from original 
construction may warrant more elaborate 
material tests to determine properties for 
evaluation.

•	 Section 6—Nationally recognized specification 
for the load rating of bridges. Includes the Load 
and Resistance Factor method, the Load Factor 
method, and the Allowable Stress method.

•	 Section 7—Provisions for the evaluation of 
existing bridges for fatigue.

•	 Section 8—Field-performed load test procedures. 
Field load testing is a means of supplementing 
analytical procedures in determining the live-
load capacity of a bridge and for improving the 
confidence in the assumptions.

The successful application of this Manual is 
directly related to the DOT organizational structure. 
Such a structure should be both effective and 
responsive so that the unique characteristics and 
special problems of individual bridges are considered 
in developing an appropriate inspection plan and load 
capacity determination.	 	

1.3—APPLICABILITY

The provisions of this Manual apply to all highway 
structures that qualify as bridges in accordance with 
the AASHTO definition of a bridge (see Article 1.5). 
These provisions may be applied to smaller structures 
which do not qualify as bridges at the discretion of 
the DOT.

The NBIS establish minimum requirements for 
inspection programs and minimum qualifications for 
bridge inspection personnel. The NBIS apply to all 
highway bridges that are more than 20 ft in length and 
located on public roads.

Where conflicts or inconsistencies exist between 
this Manual and the federal requirements specified in 
the NBIS, the FHWA coding guidance, or BIRM, the 
federal requirements shall govern. This Manual does 
not fully reflect the Specifications for the National 
Bridge Inventory and the 2022 NBIS.	
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1.4—QUALITY 		

To maintain the accuracy and consistency of 
inspections and load ratings, bridge inspection 
programs need to have appropriate quality control 
(QC) and quality assurance (QA) measures in place. 
QC procedures are intended to maintain the quality of 
the bridge inspections, bridge data, scour evaluations, 
and load ratings, and are usually performed 
continuously within the bridge inspection teams or 
units performing these functions. QC procedures 
can vary depending on the structural and scour 
conditions of a bridge with increased level of review 
commensurate with increased deterioration of bridge 
conditions. QA procedures are used to verify the 
adequacy of the quality control procedures to meet 
or exceed the standards established by the program 
manager. QA procedures are usually performed 
independently of the bridge inspection and load rating 
teams on a sample of their work.	 	

		
1.4.1—Provisions to Support the NBIS  
Requirements

A quality control and quality assurance (QC/
QA) program is to include periodic field review of 
inspection teams, periodic bridge inspection refresher 
training for program managers and team leaders, QC/
QA measures for inventory data, and independent 
review of inspection reports and computations. The 
program manager is responsible for developing a QC/
QA program that generally conforms to the provisions 
of Article 1.4. Specific details are to be determined by 
the program manager.		

		
1.4.2—QC/QA Procedures

Typical quality procedures may include the use 
of checklists to ensure uniformity and completeness, 
the review of reports and computations by a person 
other than the originating individual, and the periodic 
field review of inspection teams and their work. The 
documented quality control plan may include:

•	 defined QC roles and responsibilities;

•	 qualifications for the program manager, bridge 
inspection personnel, and load rating personnel, 
including:

	○ education,

	○ certification or registration,

	○ training, and

	○ years and type of experience;
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•	 procedures for review and validation of 
inspection reports and data;

•	 procedures for documenting important bridge 
inspection information;

•	 procedures for review validation of load rating 
and scour calculations and data; and

•	 procedures for identification and resolution 
of data issues including errors, omissions, 
compatibility between items, changes, or any 
combination thereof.

QA measures include the overall review of the 
inspection and rating program to ascertain that the 
results meet or exceed the standards established by 
the program manager. The documented QA plan may 
include:

•	 defined quality assurance roles and 
responsibilities;

•	 frequency parameters for review of districts or 
units and bridges; and

•	 procedures and sampling parameters for 
selecting bridges to conduct independent review 
and check of results, including:

	○ condition rating of elements or change in 
condition rating,

	○ load rating and scour evaluations,

	○ posting status,

	○ deficiency status,

	○ critical findings and the status of any follow-
up action, and

	○ location of bridge.

QA measures provide a validation that QC practices 
are resulting in accurate and thorough inspections, 
complete bridge files, accurate and complete load 
ratings and scour evaluations, and qualified inspectors 
and load raters. Results from QA reviews are used by 
the program manager to maintain the quality of the 
program and make improvements where needed.	

1.5—DEFINITIONS AND TERMINOLOGY

AASHTO—American Association of State Highway and Transportation Officials.

As-Built Plans—Plans that show the state of the bridge at the end of construction; usually prepared by the 
Contractor or the resident Engineer.

ASR—Allowable Stress Rating.

Bias—The ratio of mean to nominal value of a random variable. 
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