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BRIDGES

Seismic Retrofitting Manual for Highway Structures: Part 1-Bridges (FHWA

January 2006)

Part 1 of this report focuses on highway bridges and is a replacement for the FHWA
publication Seismic Retrofitting Manual for Highway Bridges, published in 1995 as report
FHWA-RD-94-052. Revisions have been made to include current advances in earthquake
engineering, field experience with retrofitting highway bridges, and the performance of
bridges in recent earthquakes. It is the result of several years of research with contributions
from a multidisciplinary team of researchers and practitioners. (656 pages)

Seismic Retrofitting Manual for Highway Structures: Part 2 — Retaining

Structures, Slopes, Tunnels, Culverts, and Roadways(FHWA January 2006)
Part 2 of this report includes new procedures for determining the seismic vulnerability of
other important highway system structures, namely, retaining, structures, slopes, tunnels,
culverts, and roadways. (370 pages)

Multiyear Plan for Bridge and Tunnel Security Research, Development, and

Deployment (FHWA March 2006)

This report proposes a research and development program addressing highway bridge and
tunnel security. In addition to securing the physical infrastructure, it is recognized that there
is a need to protect the “info infrastructure” as increasing reliance is placed on information
technology as a result of the greater role being played by intelligent transportation systems.
(53 pages)

Covered Bride Manual (FHWA April 2005)

The manual focuses on the nuances of the engineering aspects of covered bridges, including
some issues not addressed currently by national bridge specifications. The chapter on timber
connections provides a comprehensive discussion of covered bridge joinery and represents
an important contribution to covered bridge engineering. The manual is intended primarily
for engineers and historic bridge preservations to provide technical and historical information
on preservation of covered bridges. It may be of interest also to lay people, owners, and
contractors involved with covered bridges. (327 pages)

Timber Bridges: Design, Construction, Inspection, and

Maintenance(Engineering Staff 1997)

This document provides engineers and educators with state-of -the —art information on
timber bridges. In doing this it works towards the goals of 1) educating all engineers and
educators of basic timber knowledge and 2) continued research toward new bridge
technology and improvements for past designs. (18 Chapters)

Geosynthetic Reinforced Soil Integrated Bridge System Interim

Implementation Guide (FHWA 2011)

This manual outlines the state-of-the-art and recommended practice for designing and
constructing Geosynthetic Reinforced Soil (GRS) technology for the application of the
Integrated Bridge System (IBS). The procedures presented in this manual are based on 40
years of State and Federal research focused on GRS technology as applied to abutments and
walls. (169 pages) The second part of this series (p-8) is a synthesis report that covers the
background of GRS-IBS and provides other supporting information to substantiate the design
method. (169 pages)
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Geosynthetic Reinforced Soil Integrated Bridge System Synthesis Report
(FHWA 2011)

This report is the second in a two-part series to provide engineers with the necessary
background knowledge of Geosynthetic Reinforced Soil (GRS) technology and its
fundamental characteristics as an alternative to other construction methods. (64 pages)

Vermont/New Hampshire Timber Retaining Wall Initiative/Design

Package(USFS 1996)

This packet overviews the timeber retaining wall. It discusses history and application of the
binwall and the application and overview. Furthermore it offers plans o which intend to
carry the user from the conceptual phase of deciding on a wall height to calculating timber
and hardware sizes and quantities, and through the complete construction sequence of a wall.
(7 pages)

Standard Plans for Southern Pine Bridges (USFS 1995)

This packet contains standardized designs and details for three timber bridge superstructure
types, including stress laminated timber bridges, stress-laminated glued laminated sawn
lumber bridges, and longitudinal sawn lumber timber bridges with transverse plank decks.
Each set of plans encompasses numerous span length and width combinations, design
loadings for AASHTO HA 20-44 and HS25-44 vehicles, and tow options for live-load
defection criteria. (26 pages)

Plans for Crash-Tested Bridge Railings for Longitudinal Wood Decks(USFS

1995)

The project objective was to develop and crash test bridge railing and approach railing
transitions for longitudinal wood bridge decks. The bridge railings were completed in
accordance with AASHTO Performance Level 1, Performance Level 2, and NCHRP Report
350 Test Level 4. Approach railings were tested or adapted from previous testing in
accordance with NCHRP Report 230. Full drawings sets are provided in customary U.S. and
S| units of measure. The testing procedures, results, and drawings have been approved by
the Federal Highway Administration Federal-Aid and Design Office for use on Federal-aid
highway projects. (27 pages)

Plans for Crash-Tested Wood Bridge Railings for Concrete Decks (USFS

1998)

This publication documents several crashworthy wood bridge railings and approach railing
transitions that have been adapted for use on concrete bridge decks. (17 pages)
Magnetic-Based NDE of Pre-stressed and Post-Tensioned Concrete Members

The MFL System (FHWA May 2000)

Describes all aspects of a study to develop a nondestructive evaluation (NDE) system based
on the concept of magnetic flux leakage (MFL) to detect corrosion and fracture of
prestressing steel in pre-tensioned and post-tensioned concrete bridge members.

Enhanced Abutment Scour Studies for Compound Channels (FHWA August
2004)

This report describes a laboratory study of abutment scour for compound channels where the
experiments simulated floodplains with defined channel and over bank flow areas at different
elevations. This report will be of interest to bridge engineers and hydraulic engineers
involved in bridge scour evaluations and to researchers involved in developing improved
bridge scour evaluation procedures.

GRS Bridge and Abutments (FHWA 2001)

— This report describes three recent projects which evaluate the performance of
Geosynthetic-Reinforced Soil for bridge support applications. The GRS abutments and piers
were load tested and instrumented to evaluate performance. THE concept of pre-loading
GRS is explained. The report also describes each of the products in detail, presents the
results, and offers recommendations on the applications of GRS in bridge abutment and pier
construction. The report will beneficial to researchers and practitioners in geo-technology,
especially those interested in GRS applications. (135 pages)
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Bridge Scour in Nonuniform Sediment Mixtures and in Cohesive Materials:
Synthesis (FHWA January 2004)

This report is a summary of a six-volume series describing detailed laboratory experiments
conducted at Colorado State University for the Federal Highway Administration as part of a
study entitled “Effects of Sediment Gradation and Cohesion on Bridge Scour.” This report
will be of interest to hydraulic engineers and bridge engineers involved in bridge scour
evaluations. It will be of special interest to other researchers conducting studies of the very
complex problem of estimating scour in cohesive bed materials and to those involved in
preparing guidelines for bridge scour evaluations.

Standard Plans for Timber Bridge Superstructures (USFS 2001)

These standardized bridge plans are for superstructures consisting of treaded timber. Seven
superstructure types are included: five longitudinal and two transverse deck systems. Both
HS20 and HS25 loadings are included, along with L/360 and L/500 deflection criteria. (53
pages)

Environmental Effects Associated With Wooden Bridges Preserved With
Creosote, Pentachlorophenol, or Chromated Copper Arsenate (USFS 2000)
Timber bridges provide an economical alternative to concrete and steel structures. \Wooden
components of these bridges are treated with chromated copper arsenate type C,
pentachlorophenol, or creosote to prolong the life of the structure. The preservative used to
treat the wooden components in timer bridges is lost to the environment in small amounts
over time. This report describes the concentration of wood preservatives lost to adjacent
environments and the biological response to these preservatives as environmental
contaminants. (100 pages)

Guide for Minimizing the Effect of Preservative-Treated Wood Sensitive

Environments (USFS 2001)

Preservative-treated wood is commonly used of construction of highway bridges, foot
bridges, wetland boardwalks, and other applications where the wood is placed in or over
water. Many of these applications place the wood in pristine or sensitive ecosystems.
Treated wood is used for these types of sensitive ecosystems. This wood is durable because
the chemicals in the preservative are toxic to decay fungi and insects. However, these same
chemicals that are beneficial in protecting the word are potentially toxic to aquatic
organisms. This report describes the various types of pressure-treated wood; reviews recent
research on environmental impacts of treated wood used in sensitive environments, and
discusses methods of minimizing potential environmental impacts. (18 pages)

Field Performance of Timber Bridges 18. Byron Stress-Laminated Truss

Bridge (USFS 2000)

The Byron Bridge was constructed in the fall of 1993 in Byron, Maine. The bridge is a
single-span, tow-lane, stress- laminated truss structure approximately 46 ft. long and 32 ft.
wide. This report includes information on the design, construction, and field performance of
the bridge. Field performance was monitored for approximately 5 years, beginning shortly
after bridge construction. Performance monitory involved collecting and evaluating date
relative to wood moisture connect, force level of stressing bars, behavior under static truck
loading, and overall structural condition. (20 pages)

Field Observations and Evaluations of Streambed Scour at Bridges (FHWA

May 2005)

This report describes the most comprehensive set of real-time field measurements of bridge
scour ever assembled. It represents more than 6 years of dedicated effort by the US
Geological Survey researchers to collect scour data during flood events wherever they
occurred in the United States. The report will be of interest to bridge engineers and hydraulic
engineers involved in bridge scour evaluations and to researchers involved in developing
improved bridge scour evaluation procedures. (122 pages)

Steel Bridge Fabrication Technologies in Europe and Japan (FHWA 2001)
The purpose of the scanning tour was to conduct a broad overview of newly developed
manufacturing techniques that are in use abroad for steel bridge fabrication are erection, as
there is a need to further modernize structural steel fabrication facilities in the United States.
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The team’s review concentrated on the following general topics: 1) Computer aided drawing
and computer aided manufacturing 2) Automated recording of inspection, welding variables,
and geometric measurements of quality control and virtual assembly. 3) High-performance
steels and coatings. 4) Cutting and joining steel components, members, and structures 5)
Certification and contracting of steel fabrication and erection. 6) Design innovation. (54
pages)

New Mexico Quality Deck Workshop (FHW-New Mexico division 2000)

The power point presentation from the New Mexico workshop reviews the following areas 1)
cracking in concrete 2) specifications 3) standard drawings 4) design features-contract plans
5) real world experience 6) quality 7) Quality Bridge Workshop 8) hauling, placing and
testing of bridge deck concrete 9) post placement inspection and preparation final finishing
and curing 10) latex modified concrete 11) case studies 12) identification marks.

Innovative Technology for Accelerated Construction of Bridge and

Embankment Foundations in Europe (FHWA Sept 2003)

A geotechnical engineering scan tour of Europe was organized in June 2002 to identify and
evaluate innovative European technology for accelerated construction and rehabilitation of
bridge and embankment foundations. The team identified 30 technologies and up to 15
processes that offer a potential for accelerating construction and rehabilitation of bridge and
embankment foundations. The technologies that offer the greatest potential for success in
terms of construction and expediency and ease of implementation are summarized in this
report. (74 pages)

Timber Bridges 2002 Award Winners (2002)

Brief 12-page report on the 15 winners the 2002 National Timber Bridge Competition for the
United States

Design Example of Simple Span T-Beam Strengthening with Fiber-

Reinforced Polymer Composites (FHWA Revised January 2011)

This design example is based on an established procedure followed by the author to achieve
a strengthened structure through the use of fiber-reinforced polymer (FRP) composite wraps.
(22 pages)

Cold Temperature Effects on Stress-Laminated Timber Bridges(USFS 2003)
This laboratory study is by James P. Wacker, General Engineer, Forest Products Laboratory,
of Madison, Wisconsin. Stress-laminated bridges perform well if adequate bar force is
maintained to provide the interlaminar friction and load transfer between adjacent deck
laminations. This study was in response to concerns about the performance of stress-
laminated bridges in extremely cold climates.

Structural Behavior of Ultra-High Performance Concrete Prestressed I-

Girders (FHWA August 2006)

This report discusses a series of tests that were completed on prestressed concrete I-girders

composed of ultra-high performance concrete (UHPC). Although not structurally optimized
to take advantage of the high compressive strength of UHPC, these girders did make use of
UHPC’s significant tensile capacity through the elimination of all mild steel reinforcement.
These results should aid bridge owners in their initial foray into the use of UHPC within the
bridge inventory. (104 pages)

Material Property Characterization of Ultra-High Performance Concrete

(FHWA August 2006)

This report characterizes the material behaviors of one UHPC in terms of accepted concrete
testing methodologies. This study focused on strength-based behaviors (e.g., compressive
and tensile strength), long-term stability behaviors (3.g., creep and shrinkage), and durability
behaviors (e.g., chloride ion penetrations and freeze-thaw). (186 pages)

Optimized Sections for High-Strength Concrete Bridge Girders—Effect of

Deck concrete Strength (FHWA October 2006)

This report contains an evaluation of the effect of high-performance concrete on the cost and
structural performance of bridges constructed with high-performance concrete bridge decks
and high-strength concrete girders. Bridge designers and owners are the main audience. (93

pages)
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Compilation and Evaluation of Results from High-Performance Concrete
Bridge Projects, Volume I: Final Report (FHWA October 2006)

In 1993, FHWA initiated a national program to implement the use of high-performance
concrete (HPC) in bridges. The program included the construction of demonstration bridges
throughout the United States. In addition, other States have implemented the use of HPC in
various bridge elements. The construction of these bridges has provided a large amount of
data on the use of HPC. This report is divided into four parts. (178 pages)

Compilation and Evaluation of Results from High-Performance Concrete

Bridge Projects, Volume 1I: Appendixes (FHWA October 2006)

This Appendixes is associated with the final report (p-31). This report should also assist
designers and owners in recognizing that the use of high-performance concrete in bridges has
advantages beyond those of improving durability. (303 pages)

Drilled Shaft Axial Capacities Effects Due to Anomalies (FHWA September

2008)

Drilled shafts are increasingly being used in supporting critical structures, mainly because of
their high-load supporting capacities, relatively low construction noise, and technological
advancement in detecting drilled shaft anomalies created during construction. The critical
importance of drilled shafts as foundations makes it mandatory to detect the size and location
of anomalies and assess their potential effect on drilled shaft capacity. (132 pages)

Evaluations and Findings for Dynamic Isolation Systems, Inc. Elastomeric
Bearings (HITEC September 1998)

This report was done on the DIS isolator, a steel reinforced elastomeric bearing with a central
lead core that is used to reduce earthquake forces on the structure by allowing the structure to
translate through shear deformation of the rubber layers and by absorbing energy when the
lead core yields. (42 pages)

Evaluations and Findings for FIP-Energy Absorption Systems, L.C.C. Slider

Bearings (HITEC September 1998)

-This report is an evaluation of the FIP isolator that consists of three main elements: a pot
bearing, a shock transmission, and one or two planes of elasto-plastic components to reduce
the earthquake force on a structure by allowing it to translate and absorb energy as the shock
transmission unit engages in a crescent moon to deform plastically. (42 pages)
Evaluations and Findings for R.J. Watson, Inc. Sliding Isolation Bearings

(HITEC September 1998)

-This report evaluation is based on the EradiQuake System (EQS) isolator manufactured by
R.J. Watson, Inc. The isolator consists of a disk bearing supporting a bearing block which
houses polyurethane springs and a polyterafluoroethylene disk that slides on a stainless steel
sole plate. The device is designed to reduce earthquake forces by allowing the structure to
translate and by absorbing energy through friction. (38 pages)

Evaluations and Findings for Scougal Rubber Corporation High Damping

Rubber Bearings (HITEC September 1998)

-This report evaluation is based on the Scougal isolator that is steel reinforced, high damping,
and elastomeric bearing. This is designed to reduce earthquake forces and absorb energy by
shear deformation of the rubber layers. (42 pages)

Evaluations and Findings for Skellerup Isolation Elastomeric Bearings

(HITEC September 1998)

-This report evaluation is based on the Skellerup isolator device made of a steel reinforced
elastomeric bearing with a central lead core. The Skellerup isolator device is designed to
reduce earthquake forces on the structure by allowing the structure to translate through shear
deformation of the rubber layers and by absorbing energy when the lead core yields. (38
pages)

Evaluations and Findings for Tekton Inc. Roller Bearings (HITEC September
1998)
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-This report evaluation is based on the Ball-N-Cone (BNC) bearing manufactured by Tekton.
This device is designed to reduce earthquake forces by allowing the structure to translate
laterally. This device does not however provide damping. (38 pages)

Evaluations and Findings for Tekton Inc. Steel Rubber Bearings (HITEC
September 1998)

-This report evaluation is based on the Tekton steel rubber bearing (SRB). The device is
designed to reduce earthquake force on the structure by allowing the structure to translate
laterally through shear deformation of the rubber layers and by absorbing energy when the
steel pins deform plastically. (38 pages)

Evaluation Findings for Earthquake Protection Systems, Inc. Friction

Pendulum Bearings (HITEC September 1998)

-This report evaluation is based on the Friction Pendulum isolator manufactured by EPS.
The device is designed to reduce earthquake forces on the structure by allowing the structure
to translate by pendulum motion and by absorbing energy through friction. (42 pages)
Laboratory Evaluation of Waterborne Coatings on Steel (FHWA April 2003)
This report presents findings from the results of a Federal Highway Administration in-house
study investigating the performance of the current waterborne acrylic, epoxy, and
polyurethane coatings on new steel surfaces. Both the cyclic laboratory tests and the outdoor
marine exposure were used to evaluate the performance of different commercial waterborne
products that were then compared with that of zinc-rich coatings. This report also presents
the effect of chemical properties of primers on coating performance.

lowa Design Manual for Low Water Stream Crossings

Interim Report for Monitoring and Evaluation of Thin Bonded Overlays and

Surface Laminates for Bridge Decks (MSU: Dept. of CE August 1997)

-This report is a part of a larger national effort to research thin bonded overlays for bridge
decks, and investigated the relative performance and costs of various technologies used for
thin overlays on concrete bridge desks. The portion of this program based in Montana used
four different overlay treatments applied to a total of 13 bridges along Interstate 90 in
southwestern Montana. The overlay technologies considered consisted of two Portland
cement related products, an acrylic polymer modified, cement based topping, and silica fume
concrete.  (81pages)

Performance of Weathering Steel in Highway Bridges: 3™ Phase Report

(American Iron and Steel Institute 1995)

-In 1980 American Iron and Steel Institute initiated a long-term project to study the
performance of weathering steel in different structures and environments. This 3" phase
report summarized their findings in 1993. (32 pages)

Design, Construction, & Quality Control Guideline for Stress Laminated

Timber Bridge Decks (FHWA September 1993)

-This report presents background information on timber bridge materials and their quality
control, a comprehensive step-by-step design procedure based on the 1991 AASHTO Guide
Specification, and guidelines for construction, field monitoring, inspection, and maintenance
procedures. (50 pages)

Velocity Variations in Cross-Hole Sonic Logging Surveys—Causes and
Impacts in Drilled Shafts (FHWA September 2008)

This study evaluated the effectiveness of cross-hole sonic logging (CSL) for non-destructive
evaluation of concrete drilled-shaft bridge foundations using numerical analysis. This project
provides designers, inspectors, and contractors with a basis for understanding basic
principles of the chemistry, physics, and mechanics involved in the process of drilled shaft
construction, and for evaluating data presented by the CSL technique.(180 pages)

National Conference on Wood Transportation Structures (USFS 1996)
In October of 1996 the Federal Highway Administration the USDA Forest Service held a
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conference at which information on wood utilization in transportation applications was
presented. The conference included a plenary session, reviewing timber bridges throughout
the world, followed by concurrent paper sessions on various topics. This report includes the
papers presented at this conference.

Bridge Inspector's Training Manual/90 (FHWA 1991)

This manual is intended for use by bridge inspectors. It provides information about the
inspection and evaluation of a wide variety of bridge types. Specific details are provided
concerning what to look for and where to look. While the examples used in this manual
represent the most commonly encountered conditions, they should not be considered to be
exhaustive. Additional information is available in the supplements to this manual, as well as
the resources listed in the bibliography.

Extending the Life of a Bridge (ASTM August 1990)

This book is a collection of papers presented to show the importance of the correctly
managing and caring for bridges currently in use, and the construction of new bridges to
help achieve a longer lifespan. (132 pages)

Rural Roads and Bridges (USDA 1990)

This report acquaints policymakers, practitioners, and citizens with for aspects of rural road
and bridge finance and administration. First, it reviews the condition of rural roads, based on
information forma survey of highway officials. Second, it examines the status of local
bridges use information form the National Bridge Inventory compiled by the Federal
Highway Administration. Third, it analyzes costs to upgrade roads and bridges to
acceptable standards for existing traffic. Fourth, it considers trends in financing methods
with special emphasis on reliance on Federal and State revenues. The report then
summarizes State and local options to improve maintenance of rural roads and bridges. (33
pages)

Improving Highway Safety at Bridges on Local Roads and Streets (FHWA
1998)

Bridge rail safety is critical. 1T is often easier to evaluate how satisfactory an older bridge
rail is by considering both is structural characteristic and its functional characteristics. . This
publication explains how safe and effective bridge railings can be checked for and achieved.
(35 pages)

NACE Bridge Maintenance on Local Roads (NACE 1995)

This training guide has been prepared for use by bridge maintenance foreman and crew to
perform this important activity. This training guide has been prepared for use by bridge
maintenance crews and other personnel responsible for inspection and maintaining bridges
on county and local agency roads. This information should be useful during group meetings,
informal discussion, and demonstration during bridge inspection and maintenance activities.
(70 pages)

NACE Action Guide Volume 111-3: Bridge Rehabilitation on Local Roads

(NACE 1995)

The major objective of this action guide is to provide county personnel with an
understanding of current techniques for rehabilitating and upgrading bridges with functional
deficiencies and structural deterioration to adequately serve current and future traffic needs.
Each chapter explains with great detail the steps of county bridge rehabilitation. These steps
include: inspection, analysis, engineering, and consideration. (9 chapters)

Woods in Transportation Publication List (USDA 1999)

This is a guide to the publications available from the National Wood In Transportation
Information Center (the Nation’s Clearinghouse for information about Wood in
Transportation Applications)

Inspection of Timber Bridges Using Stress Wave Timing Nondestructive

Evaluation Tools (USFS 1999)

This guide was prepared to assist inspectors in the use of stress wave timing instruments and
the various methods of locating and defining areas of decay in timber bride members. The
first two sections provide (a) background information regarding conventional methods to
locate and measure decay in timber bridges and (b) the principles of stress wave
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nondestructive testing and its measurement techniques. This guide includes all the
information needed to begin to utilize and interpret results from stress wave timing
nondestructive evaluation methods. (16 pages)

p-69 Job Site Evaluation of Corrosion-Resistant Alloys for Use as Reinforcement
in Concrete(FHWA June 2006)

The use of corrosion-resistant materials in bridge construction has increased due to the
requirement of the 75-100 year design life now implemented. This publication’s goal was to
evaluate and provide a historical record of approved State bridge construction projects that
have used these materials. The study includes site visits, documentation of attributes and any
problems associated with the various types of reinforcement types, acquisitions, and testing
of samples. (86 pgs)

p-70 Highway Bridge Inspection: State-of-the-Practice Survey (FHWA 2001)
Visual Inspection is the primary tool used to perform mandated bridge inspections. This
research study, performed by the FHWA Nondestructive Evaluation Validation Center,
focused on evaluating current policies and practices that may affect the reliability of Visual
Inspection. The first objective was to compile a state-of-the-practice report for bridge
inspection, particularly as it pertains to Visual Inspection. The second objective was to
gather information on bridge inspection management and assess how inspection management
may influence the reliability of inspections. The final objective was to gather data about the
current use of nondestructive evaluation technologies and to attempt to identify current and
future research needs.

p-71 Guidelines for Ultrasonic Inspection of Hanger Pins (FHWA July 2004)

A failed hanger pin initiated the tragic collapse of one span of the Mianus River Bridge in
Greenwich, CT on June 28, 1983, resulting in the deaths of three motorists. Following the
collapse, there was an immediate increase of interest in the inspection and condition
evaluation of bridge hanger pins. Ultrasonic inspection has become the primary method of
performing detailed inspection of in-service hanger pins. This document describes the
fundamentals of ultrasonic testing and general inspection requirements that can be used by
State transportation agencies or by others performing ultrasonic hanger pin inspection. (99
pages)

p-72 A Critical Literature Review of High-Performance Corrosion Reinforcements
in Concrete Bridge Applications (FHWA July 2004)

This investigation was initiated to evaluate the corrosion resistance of
various categories of high-performance reinforcement, including new
products that are becoming available, in bridge structures that are exposed
to chlorides. This interim report presents the results of a critical literature
review of corrosion issues and behavior for high-performance
reinforcements as applicable to bridges and a precursor to the experimental
program. (48 pages)

p-73 Long-Term Performance of Epoxy-Coated Reinforcing Steel in Heavy Salt-

Contaminated Concrete (FHWA June 2004)
This report describes results obtained from a long-term natural weathering exposure testing
of the remaining 31 post-Southern Exposure (SE) test slabs that contained epoxy-coated
reinforcing bar (ECR), black bars, and stainless steel bars. This report will be of interest to
materials and bridge engineers, reinforcing-concrete corrosion specialists, reinforcing bar
manufactures, producers of organic coatings, and manufacturers of stainless steel.

p-74 Integrity of Infrastructure Materials and Structures (FHWA October 2009)
This investigation was initiated for two purposes: (1) to evaluate stainless steel (SS) type
2304 (UNS S322304) as a corrosion-resistant reinforcement in concrete and (2) to develop
sensor technology for characterizing corrosion rate on existing steel bridges in situ.
(85 pages)

p-75 Reliability of Visual Inspection for Highway Bridges (Vol. | &II) (FHWA
2001)
In 1998 and Industry Expert Panel consisting of experts proposed a work plan for bridge
inspection. This plan and results are summarized in this report. The goal for this study is to
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examine the reliability of VI of highway bridges. The study focuses on the two most
commonly completed inspections: Routine and IN-Depth Inspections. Results from
performance trials are summarized and findings are given completing final conclusions
offered in the last chapter. (485 pages)

Performance of Concrete Segmental and Cable-Stayed Bridges in Europe
(FHWA 2001)

The main objective of the scanning activity was to evaluate the European inventory of
prestressed concrete segmental and cable-stayed bridges. In general, segmental and cable-
stay technology and developments in Europe and the US are moving in parallel directions.
Technical advances continue to be made with respect to corrosion, external and internal
prestressing tendons, inspection methods, use of new composite materials, and construction
techniques. (89 pages)

Assessing Stream Channel Stability at Bridges in Physiographic Regions.

(FHWA July 2006)

This study expands and improves on a rapid channel assessment method previously
developed to include additional factors. Another goal of this study was to tailor Thorne’s
reconnaissance method for bridge inspection and stability assessment needs. Site visits were
conducted at 57 stream-bridge intersections and all the info collected was tabulated and
rated. (157 pages)

A Laboratory and Field Study of Composite Piles for Bridge Structures.

(FHWA March 2006)

This report presents the results of a lab and field study of composite piles for use as
foundation elements for bridges. It covers Axial and lateral short-term displacement behavior
and mechanical properties of two types of composite piles; a fiber-reinforced polymer(FRP)
concrete-filled shell and a plastic pile reinforced with a welded steel cage. (384 pages)
LTAP Bridge Maintenance Training (Texas LTAP/ Texas Engineering

Extension Service 11/ 2005)

This information is in the form of a reference manual and cd presentation. The manual covers
a multitude of maintenance procedures and the presentation addresses the question of “why
preventive maintenance”. This is based on National Highway Institute course, “Bridge
Maintenance Training.” (75 page notebook wi/cd’s)

Bridge Management Experiences of California, Florida and South Dakota.

(FHWA)

This publication describes how CA, FL and SD have used the Pontis Bridge Management
System to shape their Asset Management Programs to be more efficient and cost effective. It
discussed ways each state has integrated it into their existing programs such as Citrix
MetaFrame Access Suite and the Project Level Analysis Tool. (28 pages)

Bridge Evaluation: Quality Assurance in Europe (FHWA March 2008)

This report analyzes European agencies use of bridge inspection programs to insure highway
user safety, meet durability, and serviceability expectations, and enhance capital investment
decisions. From this report the U.S. can learn many recommendations in developing a
rational basis for bridge inspection, frequency, guidelines for developing quality
assurance/quality control procedures, illustrations, and reference photos for manuals, and
integrated inspection repair approaches. (43 pages)

EQUIPMENT

How to Develop and Use Equipment Performance Specifications (D) (TRB
1991)

This article discuses the five easy steps to successful specification writing. (25 pages)
Perceptions of Highway Maintenance in Montana: The Results of a
Telephone Survey (MSU-Billings, 1996)

Ratings were combined into a composite variable for each of the maintenance activities. The
composite variable provides an indication of the level of attention and resources the

Montana LTAP Publication List 9



Operation
p-150

p-151

p-152

p-155

p-158

p-161

p-165

p-170

Construction
p-200

respondents believed each maintenance activity should receive from MDT.

Motograder Operator Training (MDT 1997)

-This manual is a training aid based on the Operator’s Manual. It covers safety rules,
equipment inspection, basic facts and terms, blade high-lifts, motograder principles to
remember, grading techniques, grader attachment, operating techniques, inspection checklist,
and operator training assessment. (38 pages)

Motor Grader Operators Handbook (MT LTAP 1995)

The purpose of this handbook is to assist beginning and experienced county operator in
providing safe, long lasting roads. It is collection of the best information available on
operating tips, roadway safety and roadway maintenance that every operator should know.

(8 Chapters)

Total Station Training Manual (D) (North Dakota DOT 1993)

This manual was developed for the total station instrument and its use in highway survey.
The total station instrument has revolutionized construction surveying techniques. This
manual attempts to cover the bases of Nikon’s “Top Gun” Total Station instrument and its
applications in construction surveying. (50 pages)

Front-End Loader Operator Training (MDT 1997)

This manual is a training aid based on the Operator’s Manual. It covers safety rules,
equipment inspections, basic loader information, operating techniques, inspection checklist,
and operator training assessment. (22 pages)

Bulldozer Operator Training (MDT 1997)

This manual