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EXECUTIVE SUMMARY
The Michigan Department of Transportation (MDOT) presents bridge design policy in three
public publications: Bridge Design Manual (BDM), Bridge Design Guides (BDG), and Bridge
Standard Plans (BSP). BDM consists of only bridge design policies while BDG hold visual
information that provides a template for bridge plans and details. BSP present standard details
of various construction items representing the current MDOT policies. The BDM is organized
into 15 chapters and the information is presented in a two-column format.
From November 2011 onwards, the specific revisions/updates to these publications are
published in a document named ‘Monthly Updates’ (MU).

Prior to that date, the

revisions/updates were recorded in Office Memorandums. The Monthly Updates document the
changes to the Road and Bridge Design Publications that have been released during the
specified month. The updates to relevant sections of the manual and guides are published
concurrently with the MU. The date of updates included within parentheses and provided next
to the policies in BDM indicate the revision dates. These dates, after November 2011,
correspond to the month and year of the MU. Prior to November 2011, the date, month, and
year correspond to the Office Memorandum publication date. The Bridge Design Guides are
organized by section and then by guide numbers. Each individual document includes an
“issued” date and a “supersedes” date that informs the user with the last update date. Since the
revisions/updates are not noted in the final version of the guides, user may need to review the
associated MU to identify the change. Additionally, the rationale behind policy changes are
not included in the aforementioned documents.
The current record keeping and institutional Knowledge Management (KM) process
practiced by MDOT related to BDM, BDG, and BSP is dependent on key people and has
become a significant burden on them. The key people are responsible to keep track of
background information, often undocumented and unstructured, when questions arise or when
considering revisions/updates to policy. Thus, this project was initiated to develop a robust
KM and Information Management (IM) environment that will retain accurate information that
is timely and accessible to facilitate and enhance decision-making and implementation with the
goal of promoting uniformity in bridge design practices. The project objectives are:
1. Research best practices for documenting decisions and managing documents.
2. Assemble historical bridge design policy information from MDOT documents.
3. Develop a framework to document decisions and archival and retrieval of information.
4. Draft proposed updates to Bridge Design Manual and Guides.
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Chapter 2 of this report describes the history, concepts, and implementation of KM.
The KM implementations discussed here are too general for the specific scope of this project
that only deals with the modernization of the bridge design documentation. Yet, the difficulties
described by MDOT employees in updating, maintaining, and disseminating the bridge design
documentations stems from an incomplete KM environment. In addition, a comprehensive
description of the KM will be useful when an agency wide environment is envisioned. For
these reasons, including these material will give this report a long lasting value.
Chapter 3 presents a summary of best practices for IM and KM related to bridge design
and policy decisions. The survey conducted by the Missouri Department of Transportation in
2016 was reviewed. State DOTs that indicated the publication of a thorough revision history
and provided unrestricted access to a majority of their publications were selected for review.
Additional DOTs that are included in this review were selected based on a review of their
websites. The synthesized information contains the practices and formats related to policy
documentation, rationale behind policies, policy implementation guidelines, workflow, and
communication guidelines.
All the MDOT legacy documents in paper format that were designated as valuable were
converted to electronic format and stored in a folder structure designating the physical location
of the specific documents. Chapter 4 presents the process and the folder structure. In addition,
access to a large volume of previously converted historical documents was provided. The
primary objective of providing legacy documents is to identify, capture, and store knowledge
related to MDOT policies presented in bridge design documentations. Due to the extensive
volume of documents and lack of uniformity in formatting, detailed review of documents to
capture knowledge is not practical without first organizing the content into a folder structure
that is detailed enough to specify its content, source and destination locations of the documents
and files, and a brief description of the content when the file or folder names are not adequate
to depict the content. Chapter 4 presents the folder structure developed for organizing MDOT
historical archive. Organization of a large volume of documents requires developing an audit
trail to identify the source location of files and folders and their location in the document
management system. Hence, each main folder and several subfolders of the folder structure
contain README files that describe the source file location and typical arrangement of the
files in different folders. The log files in this folder structure are excel files that describe the
source folder/file location, original folder and file names, new folder and file names, and any
useful information to understand the organization of the files at the source location as well as
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in the new folder structure. Such a meticulous process followed in this project allows finding
the source location and the final destination of any folder or file provided by MDOT.
Four steps of KM are knowledge identification, capture, store, and transfer. The most
important step in KM for the benefit of all the stake holders of an institution is to develop a
structured process to capture, store, and transfer the knowledge. Chapter 5 presents a workflow
and a framework for document management and knowledge transfer.
Based on the outcome of this project, the following implementation recommendations
are derived:
1) The workflow is designed to capture knowledge through a structured process and
document in a folder structure that is defined as per the BDM/BDG/BSP structure. It is
recommended to implement the workflow and folder structure in ProjectWise® (PW). In
parallel to the workflow implementation, a spreadsheet or a shadow database can compile
and track workflow activities, and allow viewing of progress by the standards staff.
2) A large volume of legacy documents was organized into a folder structure that can be
directly transferred to PW. README and log files included in the folders describe the
content and the relationship between the specific folder that houses the documents and the
original source location. Also, a document review process and synthesis of information is
demonstrated. The process needs to be continued until the documents in the archive are
reviewed to identify the policy information for developing a commentary manual as a
complementary document to BDM.
3) The BDM commentary manual purpose is to systematically document the rationale behind
the policies. The commentary manual content will consist of information synthesized
from the legacy documents and through workflow activities. The commentary manual
needs to be maintained as a living document. Later versions of the commentary manual
will be generated from future review and updates as implemented.
4) As part of knowledge transfer, workshops will be useful to educate MDOT bridge design
staff on the recent updates to the PW folder structure, resources available to design
engineers, the workflow and its purpose, and the policy change/revision request
submissions.
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1
1.1

INTRODUCTION
OVERVIEW

The Michigan Department of Transportation (MDOT) Bridge Design Manual (BDM) is a
comprehensive and authoritative reference for the MDOT Design Engineers and consultants.
BDM provides specifications and guidelines for the design of bridges and other major structures
on the interstate/freeway, arterial, collector and local road system governed by MDOT. The
MDOT Bridge Design Guides (BDG) provide guidance for designing and detailing bridge plans.
The MDOT Bridge Standard Plans (BSP) present standard details of various construction items
representing the current MDOT policies. These documents are updated continuously. The
information in these documents incorporates policy decisions based on past experiences, feedback
from stakeholders, and the technical expertise of MDOT committees. The current practice is to
communicate updates once a month with Monthly Updates (MU) document in order to provide
timely guidance on design policies to promote uniformity in design practices. MU describes the
revision and assign an effective date, but rarely discuss the background for the update. The
background information regarding the revisions/updates, rationale, and relevant engineering data
are documented in an unstructured fashion, in various formats including meeting minutes,
committee minutes, squad leader notes, design Informational Memorandums (IM), Technical
advisories, Office Memorandums (OM), etc. As needed, Design Advisories are used to reinforce
or add context to existing policies, or to draw additional attention to recent policy changes.
Technical operations of MDOT and many other agencies utilize a combination of policies
and manuals as well as heuristic knowledge (institutional knowledge and history) of employees.
The depth of employees’ heuristic knowledge increases with years of service. When employee
retires or transfers to another division, the heuristic knowledge is lost. It is not really practical to
implement debriefing programs to lessen this loss. Without a plan or a program to transfer and
retain business processes, institutional policies and practices, and historical knowledge,
organizations face knowledge discontinuities and challenges with maintaining continuity (Peña
2013). An approach to mitigate the risk is to document the critical knowledge in retainable form.
Knowledge Management (KM) is the formal retention and retrieval of institutional knowledge.
KM is also an effective and efficient method for the dissemination of information to the relevant
authorities and stakeholders. With the advances in digital documentation, internal wikis and
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content management libraries are implemented as the most common methods of accumulating
institutional knowledge.
The current record keeping and institutional knowledge management process practiced by
MDOT related to BDM, BDG, and BSP is dependent on key employees to piece together
background information when questions arise or when considering revisions/updates to policies.
Thus, the development of a robust Knowledge and Document Management Environment will
remove BDM, BDG and BSP’s dependence of their content on heuristic knowledge. This
environment, when implemented, will retain information of the highest accuracy that is accessible
to facilitate and enhance decision-making and implementation with the goal of promoting
uniformity in bridge design practices. The environment will also provide security needed to
maintain the integrity of the documents.
1.2 PROJECT OBJECTIVES AND SCOPE
The objectives of this project are:
1. Research best practices for documenting decisions and managing documents.
2. Assemble historical bridge design policy information from MDOT documents.
3. Develop a framework to document decisions and the archival and retrieval of information.
4. Draft proposed updates to Bridge Design Manual and Guides.
To achieve the objectives, the project was organized into five tasks as follows:
1. Establish best practices among state and federal design manuals, and propose a digital
format for the next generation of manuals/guides.
2. Examine available resources and conduct focus group meetings with MDOT technical staff
to establish the background behind policy reflected in MDOT manual, guides, and standard
plans.
3. Digitize available policy information and propose, develop, and implement a content
management system in accordance with the industry standards.
4. Recommend and implement procedures and a system for linking policy decision and
background with actual policy.
5. Develop updates to manuals and guides per tasks 1-4 outcome.
6. Develop the deliverables including the final research report.

Best Practices for Modernizing MDOT Bridge Design Manual, Guides, and Policy Documentation

2

1.3 REPORT ORGANIZATION
The report is organized into seven chapters:
•

Chapter 1: Introduction

•

Chapter 2: State-of-the-Art Knowledge Management (KM) Practices

•

Chapter 3: IM and KM Practices in DOT Bridge Design Departments

•

Chapter 4: MDOT Legacy Documents

•

Chapter 5: IM and KM Program for MDOT Bridge Design Policy Revision/Update

•

Chapter 6: Summary and Implementation Recommendations

•

Chapter 7: References

The following appendices are included in the report.
•

Appendix A: Abbreviations

•

Appendix B: IM and KM Practices in DOT Bridge Design Departments

•

Appendix C: Survey of State DOTs

•

Appendix D: MDOT Historical Policy Documentation

•

Appendix E: Folder Structure for Document Management

•

Appendix F: Compiled BDM/BDG Revisions/Updates from Monthly Updates

•

Appendix G: Compiled Information from Update Letters and Office Memorandums

•

Appendix H: Compiled Information from Bridge Committee Meeting Minutes

•

Appendix I: Compiled List of Bridge Committee Action Items
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2
2.1

STATE-OF-THE-ART OF KNOWLEDGE MANAGEMENT (KM)
PRACTICES
OVERVIEW

It is important to describe the difference between data, information and knowledge when
presenting the concepts of knowledge management (KM).

The relationship between data,

information, and knowledge is presented in Figure 2-1. Data is defined as unstructured facts and
figures that does not provide further information regarding the patterns (KMT 2018). Information
is what is extracted out from data through analysis, interpretation, and compilation into a
meaningful form. Knowledge is what resides inside the brain based on the information received
in various forms through education, experience and interactions (NCHRP 2015). The knowledge
allows an individual to make effective decisions based on information for developing appropriate
actions or strategies. Therefore, information is static and tangible, and knowledge is dynamic and
intangible.

Figure 2-1. Relationship between data, information, and knowledge (KMT 2018)

Knowledge is grouped under two types; explicit and implicit (tacit). The distinction
between explicit and tacit knowledge is presented in Table 2-1. The explicit knowledge is the
knowledge that has been explained, recorded or documented. Explicit knowledge is found in
databases, memos, notes, documents, etc. Unless explicit knowledge sources are organized in a
user-friendly and easily accessible format, retrieving relevant information and developing
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knowledge becomes a challenge. For example, BDM text consists of explicit knowledge. The
tacit knowledge, often called implicit knowledge, is the expertise and assumptions that individuals
develop over the years often not recorded or documented. The tacit knowledge is sometimes
subconscious and internal which makes it hidden and subjective. For this reason, to capture the
tacit knowledge valuable to the organization and transfer to other people within the organization
is a challenge. Considering the challenges of benefitting from both the explicit and tacit knowledge
relevant to an organization or a discipline, the processes and tools or techniques used for managing
such resources need to be identified and documented.
Table 2-1. Characteristics of Explicit and Tacit Knowledge (McInerney 2002)

Explicit Knowledge
Formally articulated
Elucidated
Aware
Fixed
Codified
Documented (written, taped, recorded, etc.)
Can be viewed or heard
Shared with others
Organizational
Pushed or pulled
Reports, lessons learned

Tacit Knowledge
Subconscious
Perceived
Unaware
Difficult to articulate or unspoken
Experience based
Transferred through conversation
Embedded in stories and narratives
Escapes observation
Held within self
Personal
Insights and understandings
Judgements
Assumptions

This chapter presents the evolution of the concept of knowledge management (KM), the
difference between KM and information management (IM), and the processes, tools or techniques
used for KM. In addition, KM practices of a few organizations similar to MDOT—including the
State Departments of Transportation (DOTs)—are discussed with examples.
2.2

EVOLUTION OF KNOWLEDGE MANAGEMENT

The concept of knowledge management originally emerged from the management consulting
community in the mid-1990s. At that time, as the internet was becoming popular, the capability
of an intranet network in an organization to link its dispersed units was identified, and KM tools
and techniques such as dashboards, expertise locators and lessons learned databases were
developed. McInerney and Koenig (2011) reported that the term Knowledge Management was
first used in an internal study carried out by Brook Manville at McKinsey & Company in 1987.
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Ernst & Young, an accounting firm, started using the term KM in 1992, and the concept was
publicly introduced in 1993 (McInerney and Koenig 2011). The KM concepts are widely used
today in many disciplines. Figure 2-2 shows the growth of its popularity during the late 1990s and
early 2000s based on the number of articles published on the subject.

Figure 2-2. Number of KM articles published by year (McInerney and Koenig 2011)

McInerney and Koenig (2011) presented one of the early definitions of KM, introduced by
Tome Davenport in 1994, as a process of capturing, distributing, and effectively employing the
knowledge. Girard and Girard (2015) conducted a study to demonstrate the depth, breadth, and
international nature of KM. They catalogued the definitions of KM available within academic
literature, defined by at least 13 countries and from 23 disciplines. “Use”, “create”, “share”, and
“manage” are the four most commonly used words in defining KM. Based on the initial analysis,
the following two definitions were developed:
•

KM is the process of creating, sharing, using, and managing the knowledge and
information of an organization.

•

KM is the management process of creating, sharing and using organizational information
and knowledge.
Considering the evolution of the concepts, ideas, and processes implemented since the

1990s, as shown in Figure 2-3, KM has evolved for three generations. The first generation, which
began in the 1990s, highlighted the importance of using technology to identify and store the
information. However, the second-generation that began in the 2000s focused more on identifying
how the knowledge is created, applied, and transferred within an agency business environment.
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The third generation, which began in the 2010s, uses a combination of the ideas used by the first
two generations (NCHRP 2014).

Figure 2-3. Evolution of KM concepts and implementations (NCHRP 2014)

KM considers knowledge as an actual asset, rather than as something intangible. In doing
so, it enables an organization to better protect and exploit what it knows, and to improve and focus
its knowledge development efforts to match its needs.
KM implementation:
• helps to learn from past successes and failures, and reduces the time needed to
diagnose problems or clarify a situation.
• better exploits existing knowledge assets by re-deploying them in areas where the
firm stands to gain something, e.g. using knowledge from one department to improve
or create a product in another department, modifying knowledge from a past process
to create a new solution, etc.
• promotes a long-term focus on developing the right competencies and skills, and
removing obsolete knowledge.
• enhances the ability to innovate.
• protects key knowledge and competencies from being lost or copied.
• reduces training time and costs.
• helps an organization to adopt to changes faster.
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2.3

KNOWLEDGE MANAGEMENT PROCESS

KM process is defined with three major steps - knowledge identification and capture, knowledge
store, and knowledge transfer (Figure 2-4). The following sections describe each of these basic
steps in detail, including different KM techniques employed in executing each of these steps.

Figure 2-4. Major steps of KM process

2.3.1 Knowledge Identification and Capture
Knowledge identification, also known as knowledge audit and knowledge sourcing, requires
establishing the sources and the content. The first step of knowledge identification is to clearly
define goals and objectives specific to the needs of an agency or specific group. For example, the
goal of this MDOT project is to synthesize the rationale behind bridge design policy decisions.
The objectives are to identify the relevant sources of information, organize the sources into a
structure that can be easily accessible, and synthesize available information into a format that
allows for fast retrieval. The common approaches for identifying and collecting information
sources are through questionnaire-based surveys, interviews, facilitated group discussions, or a
combination thereof (De Brun 2005). The other options include the search of archives, email
correspondences, knowledge sharing systems (KSS), etc.
A few benefits of knowledge identification are:
• Presenting an inventory of knowledge assets, allowing them to become more visible
and therefore more measurable and accountable, and giving a clearer understanding
of the contribution of knowledge to organizational performance.
• Helping an organization identify what knowledge is needed to support overall
organizational goals as well as individual and team activities.
• Giving tangible evidence of the extent to which knowledge is being managed and
where improvements are needed.
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• Providing an evidence-based account of the knowledge that exists in an organization,
where it exists, and how that knowledge evolves and is used by the organization.
• Revealing both knowledge gaps and duplications, as well as the knowledge that is
not currently being used.
• Providing a map of knowledge and communication flows and networks, revealing
both examples of good practice and blockages and barriers to good practice.
• Supplying vital information for the development of effective knowledge management
programs and initiatives that are directly relevant to the organization’s specific
knowledge needs and current situation.
2.3.2 Storing Knowledge
Storing involves accumulating, codifying, and maintaining knowledge in a reliable, secure and
retrievable system. While not all the knowledge can be documented, it needs to be stored and
organized in specific formats. Much of it today is stored on hard documents such as books,
manuals, guides, memos, advisories, etc. Hard copy documentation makes it difficult to update,
retrieve, and share the information. Digital documentation such as internal wikis and content
management libraries are the most common methods for the accumulation and dissemination of
information. Access, feedback, workflow management, search, and document archival are the
high-level functional requirements of an Information/Content Management System. Number of
files, file types, the maximum size of an individual file, storage locations, workloads, access points,
and technology are a few key parameters considered for evaluating possible solutions for the
storing and retrieval of documents. A number of document management products are available in
the market for creating interactive technical documents that can be collaboratively authored,
revised, annotated, and published in definitive versions. SharePoint (Microsoft) and ProjectWise
(Bentley Systems) used by MDOT may provide the necessary functionalities for managing bridge
design manuals and guides.
The data, information, and in most cases, the explicit knowledge are managed, but not the
tacit knowledge.

The information and knowledge are two different entities often used

interchangeably. The different attributes of IM and KM are shown in Table 2-2.
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Table 2-2. Information Management vs. Knowledge Management (KMT 2018)
Information Management (IM)
• Focuses on data and information.
• Deals with unstructured and structured facts and
figures.
• Benefits greatly from technology, since the
information being conveyed is already codified
and in an easily transferrable form.

•
•
•

• Focus on organizing, analyzing, and retrieving
due to the codified nature of the information.

•

• Is largely about know-what, i.e. it offers a fact
that you can then use to help create useful
knowledge but does not convey a course of
action.
• Is easy to copy - due to its codified and easily
transferrable nature.

•

Knowledge Management (KM)
Focuses on knowledge, understanding, and wisdom.
Deals with both codified and uncodified knowledge
(unarticulated, context-based, and experience-based).
Information Technology (IT) is useful for transferring explicit
and codified knowledge. IT acts as tools to enhance
communication and allows the storage and transfer of
unstructured thoughts and notes, etc., (tacit knowledge).
Focus on locating, understanding, enabling, and encouraging by creating environments, cultures, processes, etc., where
knowledge is shared and created.
Is largely about know-how, why, and who.

• Is difficult to copy - at least regarding the tacit elements.

Document management is a challenge even today for many companies, but is a vital aspect
of KM. Otherwise, it will be impossible to locate and use the documented knowledge. A few of
the desired features of a knowledge documentation system are security and accountability of the
information, ability to back up, and ease of use. Over the past thirty years, government agencies
such as National Aeronautics and Space Administration (NASA) and the various departments
within the U.S. Department of Defense (DoD) have adopted a mix of document management
systems (DMS) and component content management systems (CCMS). The systems developed
have depended upon the needs of the agency or department, the complexity of the online manuals,
the need for information security, and how interactive the documents are needed to be.
The lessons learned in the development of electronic technical manuals within NASA and
the DoD have been incorporated into two international standards that govern the design and
creation of electronic technical manuals (Interactive Electronic Training Manual (IETM) Guide
1999; Rabinowitz et al. 1995). These two international standards are ISO/IEC/IEEE 26531
(International Organization for Standardization 2015) and S1000D, issue 4.2 (Technical
Publications Specification Management Group 2016), published by the AeroSpace and Defense
Industries Association of Europe (ASDIA). ISO/IEC/IEEE 26531 (or ISO 26531 for short)
provides guidance for the development and maintenance of all types of online product life cycle
and user documentation, including user manuals and equipment guides. The standard specifies
that technical content is to be stored as reusable content objects that may be collaboratively
reviewed, revised, searched, tracked via version control, and compiled into any standard electronic
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document format such as HTML or PDF. ISO 26531 describes all aspects of content management
from project initiation to publication, including workflow specification, content conversion, and
search and retrieval. S1000D (2016) specifies that electronic manuals be as granular as possible,
made up of numerous interlinked, reusable XML sections termed “data modules” that may be
searched, retrieved, annotated, revised and compiled as needed. According to ISO 26531 and
S1000D, structured electronic documents can be effectively searched through the use of metadata,
collaboratively reviewed, revised and republished as needed in controlled versions, annotated by
users, and integrated smoothly and seamlessly with current and legacy content (including archival
policies and historical drafts).
2.3.2.1 Document Management in Organizations
2.3.2.1.1

National Aeronautics and Space Administration (NASA)

NASA began the "Electronic Documentation Project" in 1993 to digitize and provide online access
to manuals for space shuttle flight controllers at the Johnson Space Center (Rabinowitz et al. 1995;
Zurier 1993). In addition, this project was tasked with developing online collaborative workspaces
for widely separated NASA engineers and employees to be able to work on projects at a distance.
This project continued through 2001, with the development of a number of information systems,
the two most important of which were Postdoc/Postdoc-NG and HyperMan.
Postdoc was designed as a collaborative online system, what today would be called an
Enterprise Content Management System (ECMS). Its development took place from 1995-2000
and included several iterations.

The initial Postdoc system encompassed the following

functionalities (Becerra-Fernandez et al. 2001; Becerra-Fernandez et al. 2006; Keller et al. 1999):
creation and sharing of electronic documents in almost any format (word processing, spreadsheets,
audio, images, video), access control via user profiles (owner, author, read, write), audit trail,
controlled revision of documents, folder directory display (similar to ProjectWise), full text
indexing, and group mailing lists. Conversely, HyperMan 2.0 (and its later iteration Adaptive
HyperMan) was explicitly designed to be an interface for access to electronic technical manuals
(Rabinowitz et al. 1995; Zurier 1993). It was a document viewer allowing users remote access to
PDF copies of manuals. General users were allowed read-only access, with the option of
annotating manuals for personal use, quick reference, and to improve searchability.
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NASA provides access to manuals and handbooks via Adaptive HyperMan and Postdoc on
internal network servers. Public facing manuals and documents are accessible via external
websites, such as the NASA Technical Reports Server (https://ntrs.nasa.gov/) and the Public
Lessons Learned System (NASA 2017; Office of the Inspector General 2012). The Public Lessons
Learned System website, located at https://llis.nasa.gov/, contains publically published best
practices that have originated from NASA projects. The NASA Public Lessons Learned System
can be browsed by NASA site/center, topic, NASA directorate, and by year. Each Lessons
Learned Report is in HTML format and contains an abstract; description of the "Driving Event",
along with references to relevant reports; lessons learned from the event; recommendations; and
evidence of recurrence control effectiveness; as well as a list of topics (metadata). There is an
internal Lessons Learned site available to NASA personnel through a password protected “NASA
Engineering Network.”
2.3.2.1.2

U.S. Department of Defense (DoD)

In the late 1970s, development of an Interactive Electronic Technical Manual (IETM) began
through a series of research projects and working groups, primarily in the Navy and the Air Force,
which defined the functional needs and explored the available technologies. A more complete
history can be found in Fuller (1994). The Army, Navy, Air Force and Marine Corps eventually
convened a working group in 1989 that was charged with developing a consistent method of
sharing technical and maintenance data via IETMs (Jorgenson & Fuller 1998). This working
group, the Tri-Service Working Group for Interactive Electronic Technical Manuals, authored a
series of specifications (aka standards) to govern the design of IETMs. These specifications were:
• Tri-Service Working Group for Interactive Electronic Technical Manuals. (1992). Manuals, Interactive
electronic technical: General content, style, format, and user-interaction requirements for (Specification
No. MIL-M–87268). Bethesda, MD. (Latest 2014)
• Tri-Service Working Group for Interactive Electronic Technical Manuals. (1992a). Data Base, revisable:
Interactive electronic technical manuals, For the support of (Specification No. MIL-D-87269). Bethesda,
MD. (Latest 2014)
• Tri-Service Working Group for Interactive Electronic Technical Manuals. (1992b). Quality Assurance
Program: Interactive Electronic Technical Manuals and Associated Technical Information; Requirements
For (Specification No. MIL-Q-87270). Bethesda, MD. (Cancelled 1996 – not replaced)

According to the updated 2014 version of MIL-DTL-87268 (Tri-Service Working Group
for Interactive Electronic Technical Manuals 2014b), an IETM information system is a component
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content management system made up of content pieces called “composite nodes” that are stored
in a database. Data elements (the “nodes”) are interlinked into desirable IETMs using entity
relationships. These IETMs were to be defined by Document Type Definitions (DTDs), authored
in SGML or XML, and made available to the user via a web interface resulting from either HTML
or XML code (Junod et al. 2003). Information that is classified would be identified in the
XML/SGML code through “a basic security classification entity to allow consistent identification
of classified information within the IETM database” (Tri-Service Working Group for Interactive
Electronic Technical Manuals 2014a). For security reasons, these military IETMs would be
accessible only through an intranet/private DoD network (Jorgenson & Fuller 1998). Connectivity
to other IETMs is maintained primarily through hyperlinks (Jorgenson & Fuller 1998).
It is clear that the DoD’s main purpose in developing electronic manuals was not just to
provide electronic access to traditional print manuals from any location, but to make these manuals
completely interactive. Users can access relevant sections of the manuals through keyword
searches or browsing tables of contents and, in addition, be able to view only particular sections.
This functionality was termed “Context dependent filtering” (Tri-Service Working Group for
Interactive Electronic Technical Manuals 2014b). The manuals are operational or procedural in
focus with individual steps or tasks. In a sense, the IETMs would act as “expert systems” or
tutorials (Belcher & Neisler 2000).
Revision status and the date of all previous revisions would be available for users to view
at will, basically by allowing toggling a view on or off (Junod et al. 2003, Tri-Service Working
Group for Interactive Electronic Technical Manuals 2014b). The standard practice is for previous
versions of electronic manuals to always be available via some type of archive (Junod et al. 2003).
Recent changes are pointed out until the next major revision. All revisions are encoded in the
SGML/XML and indicated in the table of contents. All data elements or composite nodes would
be revisable from a source database in order to maintain the integrity and most current form of
technical information supplied in the manuals (Tri-Service Working Group for Interactive
Electronic Technical Manuals 2014a).

The workflow function for the composite nodes

management are undefined, except that users should have a means for providing feedback or
alerting manual owners of problems or errors.
IETMs within the DoD were designed to be keyword searchable through the tables of
contents, file metadata, and document full text (Junod et al. 2003). Individual documents as well
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as the entire document library are searchable.

In addition, as mentioned earlier, “Context

dependent filtering” would allow the user to only see the information relevant to a particular task
(Tri-Service Working Group for Interactive Electronic Technical Manuals 2014b).
Belcher and Neisler (2000) conducted a case study of the adoption of IETM technology
within the U.S. Navy. A big obstacle, particularly the more interactive IETMs, was the cost of
digitizing legacy or archival (i.e. paper) content, and turning that digitized content into SGML or
XML. Many departments implemented this in a gradual fashion, creating raster scans or indexed
PDFs of previously printed manuals that could, at some later point, be further converted to a
structured format (Belcher & Neisler 2000).
2.3.3 Knowledge Transfer
The process of knowledge transfer includes organizing, capturing and distributing knowledge, as
well as ensuring its availability for future users (IGI Global 2018). The knowledge transfer tools
are based on the type of knowledge involved, i.e. tacit or explicit. These techniques and tools can
be directed to individuals, to groups, or towards both. A few techniques and tools used in the
knowledge transfer are boot camp, best practices meetings/studies (In-House workshops,
Education committees, tailgate meetings), communities of practice, critical incident
reviews/lessons learned, expert storytelling, knowledge fairs, cross training (position backup), job
shadowing, mentoring programs, structured on-the-job training (OJT), transitional training
(“double fill”), etc. Table 2-3 lists a few of these knowledge transfer techniques. A majority of
organizations use several of these techniques to capture, store, and transfer knowledge. As an
example, a properly structured workflow can integrate a documented process, subject matter
experts (SMEs), best practices, lessons learned, etc., to capture, store, and transfer knowledge.
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Table 2-3. Techniques and Tools Used in Knowledge Transfer (Perkins and Bennet 2012, Tucker et al. n.d.)
Technique/Tool
Formal training

Boot camp
Best practices
meetings/Studies
Communities of
practice (CoPs)
Critical incident
reviews / Lessons
learned
Knowledge fairs

Process documentation
Peer assist

Mentoring programs

Structured on-the-job
training (OJT)
Transitional training
(“Double Fill”)
Knowledge maps

Wiki pages

Expert storytelling
/Expert interviews
Co-op/Internships
Documenting
processes

Job aids

Description
Training includes a variety of activities designed to facilitate gaining of knowledge,
developing abilities, and improving skills and competencies of individuals. Training
methods include classroom instruction, simulations, role-plays, computer or web based
instructions, small and large group exercises, etc. The training can be instructor led or
self-directed.
A subject matter expert (SME) conducts a training session or sessions on a specific topic(s).
These meetings/studies look for different processes or systems that have proven to be
successful and effective. These can streamline a process, identify efficiencies, improve
one’s expertise, and can spark innovation.
A group of individuals (not part of a formally constituted team) sharing a common working
practice over a period of time. This helps to improve a network of contacts, provides peer
recognition and continuous learning, and provides a mechanism to share tacit knowledge.
This provides discussions or an analysis of critical incidents and perspectives of the subject
matter experts. This is an approach for problem solving or an opportunity for an open
discussion on the challenges and potential solutions.
This event displays information about an organization or a specific topic(s). Its main
purposes are to share knowledge with a targeted audience or a group and to increase
awareness of and knowledge about a certain topic(s).
This involves a written and/or a graphical representation of a specific work process.
This involves sharing of knowledge and experience between individuals or teams based on
dialogue and mutual respect. An example is a team, that is starting up a new project or task,
calling upon another team with experience in the respective field of activity.
This includes pairing an experienced and skilled person, i.e. a mentor, with a lesser
experienced and skilled person, i.e. a mentee or a protégé, with the goal of developing the
strengths and competence of the protégé.
Any kind of instruction that takes place at the actual job site and involves learning tasks,
skills, and procedures in a hands-on manner.
The practice of the employee who is leaving a position and the replacement employee to
occupy the same position for a period of time. This allows the new employee to easily
acquire the knowledge about the position and make the transfer more effective.
This is an effort to discover the location, form, ownership, value, and use of knowledge.
This helps to learn about people’s expertise, to find opportunities to make better use of
existing knowledge within the organization, and to identify the barriers to knowledge
sharing.
A web-based communication/collaboration tool where users can create/capture knowledge
and information. It allows any authorized individual or team to edit subject, material, add
comments, or provide additional content.
Sessions where one or more people (subject matter experts - SMEs) meet with others to
share knowledge. The SME can be within or outside of the organization.
Formal arrangements for an experienced person to pass along knowledge and skills to a
novice. These help agencies to meet their short term staffing needs.
This involves developing a written or electronic record of a specific work process. This
could include the steps in the process, key dates, relationship to other processes that come
before and after, key players, contact information, required references and legal citations,
back up procedures and copies of forms, software, data sets, and file names associated with
the process.
These are the tools that help people perform tasks accurately and efficiently. These include
checklists, reference tables, decision tree diagrams, etc.
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Table 2-3. Techniques and Tools Used in Knowledge Transfer (Continued)
Technique/Tool

Description

Learning games

Type of structured learning activity used to make learning fun. These games test the current
level of knowledge, help to apply a newly learned skill, and help to practice what is taught
to reinforce the initial learning. These can be used with other learning methodologies such
as presentations and discussions.
These are structured meetings held with departing employees to capture their experience on
key aspects.
An employee occupies different positions for several weeks or months so that the
knowledge about those jobs can be transferred directly into the employees permanent job
assignment.
An employee observes another employee in the everyday conduct of the job to capture the
essentials. This is less active and short term than the job rotation.
This is a special kind of knowledge map listing knowledge areas, persons knowledgeable
in those areas (could be within or outside the organization), and their respective contact
information.

Exit interviews
Job rotation

Job shadowing
Yellow pages

2.4

KNOWLEDGE MANAGEMENT IMPLEMENTATIONS OF STATE
DEPARTMENTS OF TRANSPORTATION (DOTs)

The concept of KM has been widely embraced by diverse organizations such as NASA, DoD, the
World Bank, State Farm Insurance, Kraft Foods, state DOTs, etc. The private sector implements
KM to build competitive advantage over other companies whereas public-sector organizations use
KM to manage risk, improve operational effectiveness, and make the maximum use of employee
experience.
State DOTs employ the skills and experience of their workforce to plan, fund, design,
construct, and maintain the transportation network and associated infrastructure. A large volume
of the tacit knowledge resides within the most experienced and senior employees. Retirements
and changing jobs have challenged the agencies on how to retain the experience and knowledge.
The following are few suggested approaches to minimize knowledge loss due to changing
workforce dynamics (NCHRP 2014),
•

Identify the gap between the needed skills and existing skills within the organization to
develop communities of practice or expertise directories (yellow pages).

•

Capture specialized knowledge from retiring or resigning employees before they leave the
organization.

•

Document lessons learned during previous projects for future efforts.

•

Develop structured documentation processes to retain important institutional knowledge
enabling employees to find information in a timely manner.
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Currently, KM programs or initiatives are in place at USDOT administrations and in
several state Departments of Transportation (DOTs); Caltrans, Georgia DOT, Virginia DOT, and
Wisconsin DOT are a few to name. A scan workshop of KM within transportation agencies
conducted by a team consisting of DOTs and USDOT staff identified the driving factors for interest
in KM programs within state DOTs (NCHRP 2014). These driving factors are listed in Table 2-4.
Table 2-4. Driving Factors for Interest in KM at State DOTs (NCHRP 2014)
Agency

Factors driving KM initiatives

Virginia DOT

Washington State
DOT
Georgia DOT

Wisconsin DOT

Alaska DOT & PF

Missouri DOT
Kansas DOT

Alberta
Transportation

• Need to manage and mitigate loss of knowledge associated with major reductions in
workforce (30% of employees are eligible to retire)
• Shift in mission from construction to maintenance and system operations, requiring greater
internal and external collaboration
• Need to adapt the organization to meet new demands and increase efficiency
• Loss of knowledge due to aging workforce on the cusp of retirement
• Reduced resources and increasing need for greater efficiency
• Commitment to innovation
• Need to mitigate impact of retirements on loss of institutional knowledge
• Organizational commitment to providing an effective environment for innovation and
knowledge sharing
• High workforce attrition and high retirement vulnerability
• Commitment to innovation within transportation engineering-related functions
• Lean Government and Performance Management initiatives
• High percentage of workforce is within five years of retirement, as well as industry shifts and
changing workforce demands
• Geographically dispersed workforce – many remote locations
• Diverse agency functions (e.g., aviation, marine, and highways)
• Deliver project benefits for reduced costs through innovative practices
• Downsizing and reorganization – review and rethink all key business processes
• Concern about “knowledge walking out the door” with large numbers of retiring employees
• Retirement of key staff with no knowledge transfer
• “Lost generation” of employees due to cutbacks in the 1990s created need to quickly develop
leadership qualities in new and existing staff
• Need for innovative approaches – old solutions not appropriate given today’s environment –
and means of addressing different problems and attaining a greater level of integration
• Inefficiency and risk associated with heavy reliance on a small percentage of staff for
expertise; recognition that not distributing knowledge makes the organization vulnerable
• Shift from paper to electronic records

The Virginia Department of Transportation (VDOT) established a KM Division in late
2003 to address the critical knowledge identification, collection, organization, and dissemination.
This was after experiencing a loss of knowledge in the mid-90s, during two statewide workforce
reductions that lead to a loss of 20% of total staff in less than 5 years. The VDOT KM Division
includes a KM Office, the Virginia Local Technical Assistance Center, and the VDOT Research
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Library (NCHRP 2014). KM tools and techniques used by VDOT and their output (services) are
shown in Figure 2-5.

Figure 2-5. VDOT KM products and services (NCHRP 2014)

VDOT has an active Communities of Practice program with over 40 communities that
integrate horizontally and vertically to provide awareness across different functions and levels in
the organization (NCHRP 2014). VDOT uses UCINet, an organizational network analysis
program along with a web-based questionnaire to provide a visual image on how the employees
are interconnected and how the knowledge is transferred between them. Further, VDOT’s
Construction Quality Managers Community of Practice implemented an agency wide construction
lessons learned initiative in 2007, which received the Trailblazer award in 2009 from the AASHTO
Officials Performance Improvement Committee. The lessons learned documentation consists of
over 75 articles. These articles are peer reviewed prior to publishing to ascertain the accuracy of
the materials (NCHRP 2014). Figure 2-6 illustrates an example of a lessons learned article at
VDOT.
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Figure 2-6. Example of a lesson learned documentation by VDOT (NCHRP 2014)

In addition, VDOT uses process mapping to indicate the steps involved in different
processes across separate functions, the accountable person, and the relevant documentation
supporting the process. VDOT uses SharePoint platform for its intranet and extranet. The VDOT
research library provides access to external content through an online catalog, electronic resources,
and through subscriptions to databases (NCHRP 2014).
Similarly, Table 2-5 lists the responsible group or division of each DOT for managing KM
functions.
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Table 2-5. The Group or Division Responsible for Managing KM Functions Within DOTs (NCHRP 2014)
Agency

Organizational home of KM function

Alaska DOT & PF

Strategic workforce planning and knowledge sharing function within the Administrative
Services Division; activities related to IM are being pursued under the Transportation
Information Group within the Program Development Division

Georgia DOT

Functions distributed across multiple offices

Kansas DOT

Informal program; no single home

Missouri DOT
US DOT FHWA
US DOT FTA
Virginia DOT
Washington State DOT
Wisconsin DOT
Alberta Transportation

Functions are distributed across multiple offices. Innovations engineer within the Design
Division coordinates Value Engineering studies. The Engineering Policy Group within the
Design Division is responsible for the consolidated Engineering Policy Guide.
Office of Technical Services, under the Administrator
Learning and Knowledge Management (LKM) Group, under the Office of Administration
Knowledge Management Office (KMO), under the Virginia Center for Transportation
Innovation and Research (The Research Library function is under the KMO.)
Office of Research and Library Services, under the Strategic Planning Division
Functions distributed across multiple offices
The Canadian Council of Motor Transport Administrators KM Advisory Subcommittee is
pursuing a pilot project.
Traffic Safety Services Division, Business Knowledge and Coordination Unit

In 2006, Pennsylvania Department of Transportation (PennDOT) initiated a KM strategic
plan based on worker needs, work force demographics, available technologies, and existing KM
assets. With the progress achieved since then, PennDOT developed a program for managing both
tacit and explicit knowledge by 2012 (Perkins and Bennet 2012).
The Maryland Department of Highway Administration initiated a KM program to
overcome the classic pressures of changing workforce. The business plan presented by Maryland
DOT included an exclusive section on workforce development. Table 2-6 shows one of the subsections with the objectives, performance measures, and strategies (Perkins and Bennett 2012).
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Table 2-6. Subsection on KM by Maryland DOT (Perkins and Bennett 2012)

Sub-Objective 4.3C Knowledge Management
Ensure employee awareness of, access to and use of the most current policies and procedures and key
processes through an (State Highway Administration) SHA-wide knowledge management (KM) portal.
Performance measures:
 Number of key processes and number of current policies
 Number of key policies and documented processes published to the portal
 Percent complete
 Number of FAQs posted on the SHA-wide KM portal

 Percent of Research Centers (RCs) participating.
Strategies:
 Each office/district validates and documents their key policies, procedures and processes and
enters them through an SHA-wide KM portal by June 30 of every year.
 On a quarterly basis, each RC will create, validate and update as needed, FAQs answering of
their most relevant questions.


Placeholder: Strategy for communication/marketing benefits.

Another example is the WisDOT’s KM program. As part of the KM program, a matrix
was developed by incorporating a list of specific topics, associated tasks, brief description of each
task, applicability of the outcome for specific tasks, and the impact of the outcome as a resource
(low, medium, or high). Table 2-7 shows the matrix. Five topics selected for this purpose are:
documenting process; formalizing process; experiencing together; sharing experience; and
developing leaders. Automating process and expert decision system tasks listed under the topic
formalizing process show medium to high impact as potential resources to improve KM. Hence,
these two tasks can be integrated to provide a systematic and structured approach for documenting
policy change decisions and the rationale behind such decisions. With this formalizing process,
the information collected will be managed and retained to be used as needed; thus the institutional
knowledge is preserved.
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Table 2-7. WisDOT’s KM Tools Matrix (NCHRP 2014)
Topic and tasks

Brief description

Might be good for

Resources

Incumbent writes down steps in key tasks
Incumbent is videotaped performing key tasks

Stable, routine tasks; quick reference
Quick capture, including context

Low
Low

More complex tasks

Low

Highly complex tasks with many players

Med

Complex decisions that can be modeled

High

Critical positions with sole complex
knowledge

Low

Positions with sole knowledge

Med

Positions scattered throughout agency

Med

All departing employees

Med

Documenting process
Writing down processes
Videotaping processes
Formalizing process
Formalizing process
Automating process
Expert decision system

Manually require steps be completed in certain
way
Automation requires steps be completed in
certain way
Incorporates expert judgement; provides
decision

Experiencing together
Double-filling key
positions

New employee and retiring employee work
together
Train employees to do a range of overlapping
Cross-training
work
Employees with similar work regularly
Communities of practice
communicate
Sharing experience
HR or supervisor asks questions of departing
Exit interviews
employee
Interviewer asks questions of knowledgeable
Expert Interviews
employee
Last lectures

Departing employee gives open-ended talk

Storytelling

Current employees share stories of challenges
faced

Employees with extensive specific
knowledge
Departing employees with extensive
tacit knowledge
Current employees with extensive tacit
knowledge

Med
Med
High

Developing leaders
Rotation program
Leadership program

Selected employees work in one or more new
areas
Selected employees receive agency exposure

Employees showing leadership promise

High

Employees showing leadership promise

High

The Alaska Department of Transportation & Public Facilities (ADOT & PF) evaluated
workforce demographic and retirement projections through data collection and analysis. As a
result, the Workforce Excellence Program was launched in 2011. This program was designed to
address issues such as industry shifts and changes in workforce demands through strategic
recruitment, employee retention, and leadership development.

As a part of the strategic

recruitment plan, developing the existing internal workforce and outside target advertising was
proposed to fill the key vacancies within the organization. Moreover, the employee retention plan
included regular satisfaction surveys, training, mentoring, and recognition of the employees. The
leadership development plan included creating a line of leaders to fill the key positions within the
organization (NCHRP 2014).
Kansas Department of Transportation (KDOT) in 2005, implemented a mentoring program
for district field inspectors in each of its six districts. The goal was to capture the tacit knowledge
possessed by the long-term employees.
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Reduced resources, reduced work force, staff churning, and the need for efficiency
contributed the initiation of KM practices at the Washington State Department of Transportation
(WSDOT). The Office of Research & Library Services, residing within the Strategic Planning
Division, is responsible for implementing KM programs. The KM initiatives at WSDOT include
knowledge mapping and knowledge interviews. WSDOT formed the Enterprise Information
Governance Group to develop principles for data and information management as well as to create
a domain for explicit information resources.

Many groups within WSDOT meet to share

information based on organizational position (e.g. the statewide design engineers) or topic (e.g.
Highway Safety Executive and Highway Safety Improvement Group). Typically, the individuals
with responsibility for the topic lead the groups while senior managers support and participate. Email list servers, SharePoint team sites, or face-to-face meetings with remote meeting support is
used to manage the activities. In addition, the Office of Research and Library Services conduct
knowledge interviews with employees who are within weeks of retirement. Each interview is
summarized and shared with the employee and the supervisor. The Construction Office maintains
a lessons-learned database for design and construction activities. The Safety Office uses lessons
learned for improving workforce safety.

SharePoint Team sites, shared servers, and

Internet/intranet sites are used to share information (NCHRP 2014). According to the response
provided to the scan team of the NCHRP Project 20-68a, the contributors to the externally hosted
wiki developed by WSDOT through a pooled-fund study were limited. Current status of the wiki
is not discussed in this report since the weblink to access the wiki is not available externally.
2.5

SUMMARY

This chapter described the history, concepts and implementation of knowledge management (KM).
The general KM implementations discussed here are too general for the specific scope of this
project which only deals with the modernization of the bridge design documentation. Yet, the
need for modernizing the design documents described by the MDOT stems from a lack of a
complete KM environment. In addition, a comprehensive description of the KM will be useful
when an agency-wide environment is envisioned.
The KM concept originally emerged from the management consulting community in the
mid-1990s. With the advances of information management technologies, various tools and
techniques such as dashboards, expertise locators, and lessons learned databases were developed.
When an agency is exploring means and methods for developing a KM program, it is necessary to
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understand the need for managing knowledge in historical records and the new knowledge as it is
being generated. Much of the historical knowledge is retained in paper documents such as books,
manuals, guides, memos, advisories, etc., making it harder to locate, capture, and retrieve in order
to share. The experiences of the agencies that have already developed successful KM programs
indicate that the biggest obstacle is the cost of converting legacy or archival (i.e. paper) content,
organizing discrete documents into an easily identifiable and retrievable file structure of relevant
information, and capturing of the knowledge.

Many agencies accomplished this task by

implementing a multi-step approach of converting documents to digital formats, indexing as PDFs,
storing files in a structured folder structure, and reviewing and synthesizing information in a format
that could accommodate the new information and knowledge as it is being generated.
Information management technology offers various tools and techniques such as
dashboards, internal/external wikis, user groups, expert groups, etc., to capture and share
knowledge. Even though such tools and techniques provide advantages over traditional paper
based and employee dependent processes to piece together institutional knowledge, several factors
need to be considered in capturing, storing, and sharing institutional knowledge. The factors that
affect the effectiveness are the cost of maintenance of discrete tools, lack of coherence in the
information, possibility of retrieving all relevant information with a reasonable effort and time,
and the reluctance of the employees to use such tools due to the perceived learning curve. Another
alternative method of capturing institutional knowledge is developing a documenting process to
implement an electronic record of a specific work process (i.e. a workflow). This could include
the steps in the process, key dates, relationship to other processes that come before and after,
specific employee group, contact information, required references and legal citations, back up
procedures and copies of forms, software, data sets, and file names associated with the process.
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3 IM AND KM PRACTICES IN DOT BRIDGE DESIGN DEPARTMENTS
3.1

OVERVIEW

The bridge design manual, guides, and the relevant web contents of multiple agencies were
reviewed. The objective was to establish the best practices for information and knowledge
management (IM and KM) related to bridge design and policy decisions. The survey conducted
by the Missouri Department of Transportation in 2016 indicated distinct practices by Ohio and
Texas DOTs. Hence, those two agencies were contacted to gather more details on their practices.
State DOTs that published manual and guides with a thorough revision history and provided
unrestricted access to the majority of their publications were selected for review. Additional DOTs
that are included in this review were selected based on a cursory review of their websites. The
publications were reviewed, and synthesized the practices and formats related to policy
documentation, rationale behind policies, policy implementation guidelines, workflow, and
communication guidelines.
For BDM content presentation, AASHTO LRFD Bridge Design Specifications, the 16th
edition of the AASHTO Standard Specifications of Highway Bridges, 1998 version of the
American Oil and Chemists’ Society Standards, 2017 edition of the National Electrical Code, and
the 2015 edition of the ASD/LFRD Manual - National Design Specification for Wood
Construction were reviewed. Appendix B provides a summary of each agency’s practice and a list
of web links to the relevant publications. Appendix C presents Ohio and Texas DOT responses to
a few questions posted by the research team.
3.2

OVERVIEW OF MDOT PRACTICE

The Michigan Department of Transportation (MDOT) documents bridge design policy in three
public publications: BDM, BDG, and BSP. BDM is specific to bridge design policies while BDG
hold visual information that serves as an aid for designing and detailing bridges. BSP present
standard details of various construction items representing the current MDOT policies. The BDM
is organized in 15 chapters and the information is presented in a two-column format. Since
November 2011, the specific revisions/updates to these publications are recorded in a document
named ‘Monthly Updates’ (MU). Prior to that date, the revisions/updates were recorded in Office
Memorandums. The Monthly Updates document the changes to the Road and Bridge Design
Publications that have been released during the specified month. The updates to relevant sections
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of the manual and guides are published concurrently with the MU. The date of updates included
within parentheses and provided next to the policies in BDM indicate the revision dates. These
dates, after November 2011, correspond to the month and year of the MU publication date. Prior
to November 2011, the date, month, and year correspond to the Office Memorandum publication
date. The Bridge Design Guides are organized by section and then by guide numbers. Each
individual document includes an “issued” date and a “supersedes” date that designates the last
update. Since the revisions/updates are not shown, a user may need to check the associated MU if
there is a need to identify the specific change. Most of the time, the rationale behind policy changes
are not described from the aforementioned documents.
The process for initiating and processing the revisions/updates to BDM and BDG is ad hoc
and not structured. The update process often starts with the initiative of individual MDOT staff,
MDOT committees, FHWA requests, and changes to AASHTO specifications. Currently, there is
one staff member with title of ‘Specification Coordinator’ to coordinate the revision/update
process. Also, one staff member, who is in charge of the documents integrity, holds the title
‘Specification Poster’.
3.2.1 Policy Documentation
The Bridge Design Manual is organized by chapter and section numbers, as seen in the table of
contents shown at the beginning of each chapter (see Figure 3-1). The table of contents provide
hyperlinks to navigate to the relevant sections within the manual. The separate LFD and LRFD
policies are presented for a few sections, which are organized as different, but consecutive
chapters. Within the chapter, the information is presented in a two-column format (see Figure
3-2). References to other chapters are hyperlinked. The rationale behind bridge design policies is
not a part of the manual. The date of updates included within parentheses next to the policies
indicate the revision/update dates. As shown in Figure 3-2; these dates, after November 2011,
correspond to the month and year of the Monthly Updates.
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Figure 3-1. BDM table of content showing the organization of policies (MDOT 2018a)

Figure 3-2. Format of the Bridge Design Manual (MDOT 2018a)

The Bridge Design Guides are organized by section and then by guide numbers (see Figure
3-3). The Bridge Design Guides are available as a single PDF document, as well as individual
PDF sheets. As shown in Figure 3-4, each individual document includes an “issued” date and a
“supersedes” date that allows the user to know the last update date. Hyperlinks are not included
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within the guides even though other guides are referenced within the text.

Since the

revisions/updates are not noted in the final version of the guides, user may need to review the
associated Monthly Updates to identify the changes to that version. Users may enroll with MDOT
to receive email updates of the Road and Bridge Design Publications, including the Bridge Design
Manual and Bridge Design Guides.

Figure 3-3. Table of contents of the Bridge Design Guides (MDOT 2018b)

Figure 3-4. Title bar of a design guide showing a “issued” and “supersedes” dates (MDOT 2018b)

3.2.2 Rationale Behind Policies
The policy revisions/updates since 2011 are listed in the Monthly Updates, which are organized
by month and year as shown in Figure 3-5. This process is only effective if the user is only looking
for a specific change and the date of the change. However, if a user is looking for changes made
to one section over time; Monthly Updates for that time period needs to be reviewed. Within the
Monthly Updates, the changes are organized by the publication (e.g. Bridge Design Manual or
Bridge Design Guide) and the relevant section or guide numbers. Hyperlinks for supporting
documents are provided. The rationale behind policy changes are not provided in any of the
aforementioned documents.
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Figure 3-5. List of the Monthly Updates (MDOT 2018c)

The revisions/updates prior to November 2011 were disseminated using Office
Memorandums (OMs). OMs were issued separately for BDM and BDG revisions/updates, as
shown in Figure 3-6 and Figure 3-7. A rationale is provided when the revisions/updates are
significant, as shown in Figure 3-8. This process again is sufficient if the user is looking for a
specific revision/update. However, if a user is looking for many revisions/updates to one section
over a time period, all the OMs within that time period need to be reviewed. Within the OMs, the
revisions/updates are organized by section number or guide number.
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Figure 3-6. OM for BDM revisions/updates

Figure 3-7. OM for BDG revisions/updates
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Figure 3-8. OM for BDM revision/changes with rationale

3.2.3 Policy Implementation Guidelines
The BDM content lacks implementation procedures, such as examples or references to such
information, which can be useful to ensure consistency in calculation procedures and
documentation of the bridge design process.

Section 3.3.3 and Appendix B present few

implementation examples from other DOTs.
3.3

DOT AND OTHER AGENCY PRACTICES

The bridge policy revision/update and documentation practices of 17 different DOTs, as well as
the content presentation formats of several other manuals and guides, were reviewed and the best
practices are summarized in this section. Best practices include the design manuals and guides
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presentation format, documentation of revisions/updates and rationale, and workflow procedures
for updating/revising the policies.
3.3.1 Design Manual Format
In the manuals of several agencies, similar to the MDOT BDM, only the policies are presented.
Adding commentary to the manual itself may make it of excessive length and difficult to navigate
unless advanced document management features are used. One such option is a multilayer
document of which the layers can be activated or deactivated to display policies, commentaries,
different versions, recent changes, or a combination thereof. Since commentaries are rarely helpful
to experienced engineers, the initiation and maintenance cost of using advanced document
management features needs to be justified. However, the educational value of the layered
document, especially for the new staff and consultants, are indisputable. Hence, several agencies
provide separate documents for commentaries and revision histories with rationale. As an
example, the Iowa DOT Design Manual and associated commentary are presented as a discrete set
of documents for each section. As shown in Figure 3-9, a set of hyperlinks is provided to access
the commentaries for each section of the manual. Policies followed by some state DOTs are
different from what is listed in the AASHTO Specifications. These exceptions are very clearly
marked in the manuals using highlighted or bold textboxes. ALDOT manual provides such
examples.
The AASHTO LRFD Bridge Design Specifications is published in a two column format,
one documenting the policies and the other documenting the corresponding commentary. The
AASHTO Standard Specifications of Highway Bridges, 16th edition, and the 2015 edition of the
ASD/LFRD Manual - National Design Specification for Wood Construction include commentaries
as appendices. The 1998 version of the American Oil and Chemists’ Society Standards provides
commentaries as notes, in paragraph formats or as numbered lists, at the end of each section. The
2017 edition of the National Electrical Code provides commentary notes at the end of each section
in a smaller font.
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Figure 3-9. Iowa DOT webpage with hyperlinks to manual sections and commentaries

3.3.2 Process of Revisions/Updates to Design Manuals
DOTs organize revision histories in multiple formats, the most common methods being with
respect to the date of revision (as shown in Figure 3-10 and Figure 3-11 ) and by section (as shown
in Figure 3-12). Organizing histories by section provides the user with an overview of the changes
to a specific section over time, while organizing by date provides users with a chronological list
of all changes to the manual. Alternatively, revision histories compiled in a spreadsheet or an
interactive database can be sorted as per a user desired criterion.
Minnesota DOT publishes memorandums to provide a detailed rationale behind the
changes. These memorandums are archived. New Hampshire DOT also documents the change, a
summary of the changes, and the associated rationale. Another means for documenting rationale
is the use of a ‘Revision Proposal Form’, similar to what is seen in Alaska and Montana DOT
practices. The information required in the form includes the date, name and contact information
of the proposer, applicable manual sections, proposed revision, and the justification for revision,
as shown in Figure 3-13.
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Figure 3-10. Revisions and other changes to the NDDOT Design Manual in 2018

Figure 3-11. Part of the Excel spreadsheet showing the changes made to the Iowa DOT design standards

Figure 3-12. Example of a change recorded in the MnDOT Bridge Design Manual
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Figure 3-13. The revision proposal form used by the Alaska DOT

3.3.3 Policy Implementation Guidelines
Supplemental documents provided by many state DOTs serve to ensure consistency in the work
and documentations completed during the bridge design process. As an example, FDOT provides
a suite of documents, MathCAD scripts, software developed through research, etc. Figure 3-14
shows part of the outline of the FDOT LRFD flat slab bridge design example available for the
public. Other DOTs, such as Iowa DOT, provide the implementation guidelines as part of the
bridge design manual or its commentary (Figure 3-15).
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Figure 3-14. FDOT LRFD flat slab bridge design example
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Figure 3-15. Example of the contents and format of the Iowa DOT commentary document

3.3.4 Design Manual and Guide Revision/Update Workflow
Several states such as Florida, Texas, and Minnesota outline the workflow related to the
revisions/updates of the policies in bridge design manuals and guides. Figure 3-16 shows the
Texas workflow. As shown in the diagram, Texas uses Adobe Framemaker to compile the
documents. Hence, a specific template either in Word or Framemaker (FM) format is provided.
Use of templates assures a consistent process. Figure 3-17 shows the MnDOT workflow that lists
many committees and outside resources as subject matter experts included in the process.
However, this diagram does not include the actions needed to be taken to define the workflow in
a document and workflow management system such as ProjectWise®. Figure 3-18 and Figure
3-19 show the FDOT Structures Design Bulletin Development and Structures Manual
Development/Revision processes. The FDOT processes describe the actions by specific members
of the workflow but do not provide any guidance or actions needed to manage the relevant
documents.

Hence, these workflows lack the document management aspects required to

implement such workflows in a document and workflow management system such as
ProjectWise®.
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Figure 3-16. Flowchart detailing the revision and publication process for the online manuals (NCHRP 2014)

Best Practices for Modernizing MDOT Bridge Design Manual, Guides, and Policy Documentation

40

Figure 3-17. The flowchart showing the workflow process for the creation and/or revision of MnDOT
standards

Best Practices for Modernizing MDOT Bridge Design Manual, Guides, and Policy Documentation

41

Figure 3-18. The FDOT Structures Design Bulletin Development Process flowchart
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Figure 3-19. The FDOT Structures Manual Development/Revision Process flowchart
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3.3.5 Communication Guidelines
Several manuals and guidelines are presented to improve the consistency of the process and
deliverables.

For example, TxDOT provides a Local Government Projects Best Practices

Workbook, which is a workbook-style set of documents that guides users on how to record their
responsibilities and track the process of a project. TxDOT Communications Manual provides
guidelines and templates to improve the effectiveness and efficiency when communicating with
diverse groups/individuals for various purposes. Several states, including Alaska, provide users
with checklists that can be used as a self-check prior to the submission of reports and other
documentation. These checklists contain specifics on the required content in specific reports and
a structured process to guide users to organize the information to improve consistency.

Best Practices for Modernizing MDOT Bridge Design Manual, Guides, and Policy Documentation

44

4

MDOT LEGACY DOCUMENTS

4.1

OVERVIEW

A critical project task is to convert MDOT legacy documents from paper to electronic form and
store them in an easily identifiable folder structure. Paper documents are located at the MDOT
office in four physical locations and multiple file cabinets. Considering the overwhelming task of
reviewing and identifying the relevant content for digitizing, and due to the volume of documents
in those file cabinets, a folder structure was developed in PW to archive the digitized documents
with a naming convention addressing their physical location. In the physical location labelled as
‘Location 1’ there was only one filing cabinet. The content was indicated to be nonessential and
was not converted to electronic form. Hence, only Location 2, 3, and 4 were archived in electronic
form.
The conversion process started with assigning a location number, labeling the cabinets
based on their physical locations and the number of cabinets at each location, labeling groups of
folders based on their content, and generating a photo log. Following digitizing and developing
the archive, access was also provided to a large volume of additional documents that were
previously converted into an electronic medium and archived in PW. Appendix D describes the
process of converting paper documents into an electronic format and the associated file structure
in PW. This chapter presents an overview of the process and proposed formats for linking the
information in the documents to BDM, BDG, and BSP policy changes.
4.2

PHYSICAL LOCATION AND FILE NAMING FORMATS

All the paper copies of the legacy documents were in the MDOT Design Department offices. The
cabinets with the paper documents were assigned a location index as shown in Figure 4-1. The
next step was to assign folder names for uploading the electronic versions, based on the group of
folders or binders in the cabinet, as shown in Figure 4-2. Subsequently, the documents were
converted to an electronic format and uploaded to the subfolders in PW. Table 4-1 shows the
folder and subfolder names, notes (directions) for the team, and the actions completed by the team.
A folder Bridge Research Project was created as a subfolder in the Scanning Squad folder
(Figure 4-3). For location #2, a folder Location 2 was created as shown in Figure 4-3. Since
location 2 has only one filing cabinet, a subfolder 2.1 was created. Inside this subfolder, six
additional subfolders were created and named as per the labels shown in Figure 4-2. Each of these
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six subfolders contain additional subfolders with the electronic content. Folder names are shown
in the 2nd column of Table 4-1. Same procedure was followed for the rest of the file locations with
paper documents to develop the archive of the legacy documents. In addition, a large volume of
previously converted historical documents were uploaded to PW folder named Historical Archive
for the purposes of this project. Figure 4-4 shows the content of the Historical Archive folder.

Figure 4-1. Location 2: File Cabinet is located between column A13 and B13

Figure 4-2. Location 2 filing cabinet content and assigned names for each group of folders or binders
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Table 4-1. Folder Names, Notes for the Team, and Actions Completed by the Team
Folder Name Based on Folder Name Based on Folder/ Document Title Notes for the
Location
Team
Bridge Design Manual (05/26/1987 Version)
Bridge Design Manual (12/07/1987 Reformatted
Version)
2.1.1 BDM 87-88-92
Bridge Design Manual (09/01/1988 Version)
Scan only the
pages before
Bridge Design Manual (08/06/1992 Version)
Ch. 1
Computer Seminar Structural Steel Design and PC
Box Beam
2.1.2 BDM Update
Bridge Design Manual Update

Actions Completed
by the Team

Scanned

Crash Test Railing 1
2.1.3 Crash Test Railing

Crash Test Railing 2
Bridge Railings
Squad Leader Notes 1
Squad Leader Notes 2
2.1.4 Squad Leader Notes Squad Leader Notes 3
Squad Leader Notes 4
Squad Leader Notes 5
2.1.5 BDG

Bridge Design Guide

2.1.6 Bridge Specs

Bridge Design Specifications 1901-1936

Scan all

Already
Scanned
Scan all

Reviewed and verified
the content
Scanned

Figure 4-3. Folder structure in PW for location 2
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Figure 4-4. Content of the Historical Archive folder in PW
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4.3

KNOWLEDGE CAPTURE AND STORE

The primary objective of converting legacy documents into an electronic form is to identify,
capture, and store knowledge related to MDOT policies documented in BDM, BDG, and BSP.
Due to the extensive volume of documents and lack of uniformity in formatting, detailed review
of documents to capture knowledge is not practical without first organizing the content into a folder
structure. This requires developing a content or document management structure.
Development of a content or document management structure and system begins with an
audit that specifies what content is to be included, source and destination locations of the
documents and files, and a brief description of the content when the file or folder names are not
adequate to describe the content (Wachter-Boettcher 2012. As part of specifying the content, it is
essential to identify any document and file types regularly used by MDOT (International Council
on Archives 2008; Koelsch 2016; Synergis Software n.d.; The National Archives 1999). These
may include emails, word processed documents, spreadsheets, Adobe Acrobat PDF files, CAD
and other design documents, and multimedia files. These file types need to be accessible, editable,
and storable within the document or content management system. For a diverse range of file types
to be usable within such a system, the system should ideally support integration with other
commonly used software platforms, so that a user may preferentially open and edit a document in
its native software. For instance, the ProjectWise content management system used by MDOT
allows for integration with Microsoft Office, Microsoft Outlook, and MicroStation programs
(Bentley Systems Incorporated 2012) – the most commonly used AEC (“architecture, engineering,
construction”) document types. Hence a folder structure and nomenclature need to be designed
for the legacy files related to BDM, BDG, and BSP policy changes.
The National Archives of the United Kingdom (1999) recommends that the folders be
organized by name and/or structured numerical code, as well as be hierarchical in structure.
Considering the best practices, the folder structure shown in Figure 4-5 was developed to organize
the documents in Historical Archive and Bridge Research Project folders. This folder structure
has five primary folders: Bridge Design Guides, Bridge Design Manuals, Informational
Memorandums (from IRS), Other, and Standard Plans.

All the folders, other than the

Informational Memorandums (from IRS) folder, contain subfolders. As an example, Figure 4-6
shows the BDG folder and file structure. The Bridge Design Guides folder contains 11 subfolders:
BDG Updates, Miscellaneous, and Section 1 to Section 9. Also, this main folder contains a
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README and four log files. Figure 4-7 shows the arrangement of Bridge Design Guides folders
and documents in a File Explorer window. As shown in Figure 4-6 and Figure 4-7, Section 1 to
Section 9 folders contain three subfolders: Current, Reference info, and Retired. The Current
folder contains copies of active guides compiled with their respective precedent versions as shown
in Figure 4-8. The Retired folder contains copies of guides that are no longer available in BDG as
of 09/11/2019, compiled with their respective precedent versions as shown in Figure 4-9.
Organization of a large volume of documents requires developing an audit trail to identify
the source location of files and folders and their location in the document management system.
Since it is vital to document the source file locations, the original location of the source files that
are moved into each folder is listed next to the respective folder, as shown in Figure 4-6.
Additional information is provided in the respective log files. The Informational Memorandums
(from IRS) folder contains individual documents such as a README file, Log file, and a large
number of IMs in PDF format.
Each main folder and several subfolders include README files that describe the source
file location and typical arrangement of the files in different folders. The log files are spreadsheets
that describe the source folder/file location, original folder and file names, new folder and file
names, and any useful information to understand the organization of the files in the Historical
Archive and Bridge Research Project folders as well as in the new folder structure depicted in
Figure 4-5. The meticulous process followed in this project allows finding the source location and
the final destination of any folder or file. A similar process was implemented to develop a
document management structure and the details are presented in Appendix E.
In order to make this process effective, the significance of the documents need to be
prioritized and considered for disposal if they are no longer necessary or have no historical value
to MDOT (International Council on Archives 2008). During the process of reorganizing the
documents into the new folder structure shown in Figure 4-5, documents that require a special
review by MDOT were moved into folders Miscellaneous and Other. Hence, the content of the
documents in these folders need MDOT review.
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Figure 4-5. Folder structure for organizing Historical Archive and Bridge Research Project folder content
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Figure 4-6. BDG file and folder structure
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Figure 4-7. Graphical representation of BDG folder and file structure
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Figure 4-8. Active guide 6.20.03 compiled with its precedent versions

Figure 4-9. Guide 6.23.02 that is no longer available in BDG as of 09/11/2019, compiled with its precedent
versions

Best Practices for Modernizing MDOT Bridge Design Manual, Guides, and Policy Documentation

54

Users need to be able to efficiently and effectively search and retrieve documents within
the document system. Options for searching may include searching by document full text (Rivera
2018; Synergis Software n.d.), document and folder metadata (Synergis Software n.d.; The
National Archives 1999) and through the use of controlled vocabulary (Technical Publications
Specification Management Group 2016; The National Archives 1999). Metadata is “structured
information used to find, access, and manage information resources, primarily in a digital
environment. A metadata scheme consists of a pre-defined set of elements that contain information
about a resource” (Velluci 2003, p.417). A controlled vocabulary is a standardized list of
terminology that is used to classify or categorize documents – like a subject heading list (Svenonius
2003). One potential source of controlled vocabulary terms for use as metadata in the MDOT
Bridge Design Manual database is the Transportation Research Thesaurus developed by the
National Academies of Sciences Engineering and Medicine (2017).
At this time, use of keywords or metadata for MDOT historical documents is not effective
until the institutional knowledge is captured through a careful review of each document stored in
the file structure shown in Figure 4-5. This is primarily due to the lack of non-standardized
document layouts or structures, inconsistent terminology, and integration of drawings, handwritten
notes, hand sketches and other formats in describing the background information. With the
document and folder arrangement presented in this report, systematic review of the content to
develop a database of revisions/updates will drastically reduce the need for using metadata and
keywords to locate the relevant documents.
As noted previously, the primary objective of converting legacy documents into an
electronic form is to identify, capture, and store knowledge related to MDOT policies documented
in BDM, BDG, and BSP. Due to the extensive volume of documents and lack of uniformity in
formatting, detailed review of documents to capture knowledge was not practical without first
organizing the content into a folder structure. Hence, a document management structure was
developed and the legacy documents were organized. To capture background information related
to bridge design policies and heuristic knowledge documented in the legacy documents, MDOT
needs to continue this work to systematically review the organized documents. To systematically
review and synthesize the information upon deciding on the significance of documents file review
logs need to be prepared. Figure 4-10 to Figure 4-13 are suggested example formats for developing
log files. Figure 4-10 was prepared for the documents available in the BDG Update Letters folder
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in PW. As shown in the figure, file name, description of the content of each document, and review
status is sufficient. Figure 4-11 shows a sample spreadsheet prepared to synthesize the information
retrieved from office memorandums located in the BDG Update Letters folder. The information
is grouped with respect to the BDG section numbers. The spreadsheet provides the relevant
updates, the effective date, and URL link to the source file. A file name can be hyperlinked to the
source document in PW, and file path is retained for future access even after rearranging the files.
The review status “Completed”, shown in Figure 4-10, indicates that the content has been
incorporated in the spreadsheet shown in Figure 4-11. The status “Reviewed” indicates that the
specific file was reviewed but the content is not related to MDOT bridge design policies. MDOT
Specification Coordinator may need to re-review these documents to determine their significance
or dispose if they are no longer essential or have no archival value to MDOT. The status “Skipped”
indicates that the content is related to MDOT policies but not relevant to the information
summarized in the spreadsheet shown in Figure 4-11. Hence, the reviewer “Skipped” over to the
other documents without taking further actions until the relevant information is summarized in the
spreadsheet shown in Figure 4-11.
The Monthly Updates accessible on the MDOT website were also reviewed and the BDG
and BDM policy related information was recorded into two spreadsheets. Figure 4-12 shows the
revisions/updates for the BDG. The spreadsheet includes the section number, guide section title,
dates, revision summary, and the reference. Figure 4-13 shows BDM revisions/updates in a similar
format. A limited number of Office Memorandums, Bridge Committee Meeting Minutes, and
Bridge Committee Action Items were reviewed and information was summarized in spreadsheets.
Appendices F, G, H, and I describe details of the content of these spreadsheets.
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Figure 4-10. Review log for BDG Update Letters

Figure 4-11. BDG related information retrieved from office memorandums
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Figure 4-12. BDG updates from Monthly Updates

Figure 4-13. BDM updates from Monthly Updates
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4.4

SUMMARY

The legacy documents in paper format that MDOT deemed valuable were converted to
electronic format and stored in an easily identifiable folder structure designating the physical
location of the specific documents. In addition, a large volume of additional historical
documents was provided by MDOT. These documents were in a folder named Historical
Archive. Both sets of legacy documents were organized in the folder structure shown in Figure
4-5. README and log files included in the folders describe the content and the relationship
between the current folder and the original source location. The folder structure and its content
are described in Appendix E.
In addition to organizing legacy documents into a new folder structure, a document
review process and synthesis of information is demonstrated. The review process needs to be
continued until the information in the archive is completed. Upon completion, the policy
information can be compiled into a spreadsheet with format similar to what is proposed in
Figure 4-11. This spreadsheet can be the basis in developing a commentary manual as a
complementary document to BDM. In order to maintain this commentary manual as a living
document, and as the next step in structuring the policy update/revision process, a workflow
and the associated folder structure needs to be developed and implemented.
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Intentionally left blank
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5
5.1

IM AND KM PROGRAM FOR MDOT BRIDGE DESIGN POLICY
REVISION/UPDATE
OVERVIEW

Four steps of KM are knowledge identification, capture, store, and transfer. The knowledge
(tacit or explicit) is the result of information derived from various forms of data gathered
through many years of service. Hence, the most important step in KM for the benefit of all the
stake holders of an institution is to develop a structured process to capture, store, and transfer
the knowledge.
Following the review of state-of-the-art, practice and technology for KM, a workflow
and a framework for document management and knowledge transfer are developed. The scope
of the work presented in this chapter is specific to MDOT BDM, BDG, and BSP policy
revisions/updates. MDOT licenses ProjectWise (PW) as the primary workflow and document
management platform. The workflow and document management processes described in this
chapter can be implemented in other platforms, however, direct reference to PW is given where
needed.
5.2

WORKFLOW AND DOCUMENT MANAGEMENT

Controls are required to define the revision/update of BDM, BDG, and BSP. The controls will
define how the documents are used, modified, versions of the documents being revised and
versions that are locked with “read only” access.
Access control is generally defined through user roles/profiles and user groups
(International Council on Archives 2008; The National Archives 1999; Synergis Software n.d.)
with specific permissions set up to read or edit documents. A scheme of authentication needs
to be setup to validate users attempting to access the system (Koelsch 2016). The use of
documents (read, revision) is generally tracked through an “audit trail” which ICA
(International Council on Archives 2008) defines as “Data that allows the reconstruction of a
previous activity, or which enables attributes of a change (such as date, time, operator) to be
recorded so that the sequence of activities can be recorded in chronological order” (p.145). The
audit trail also enables the tracking of the rationale and background for those revisions
(Technical Publications Specification Management Group 2016; International Council on
Archives 2008; Koelsch 2016; The National Archives 1999; Wilkinson 2005). Tracking the
decision-making process is an essential part of organizational knowledge management
(International Council on Archives 2008; Rezgui & Miles 2011).
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The review and revision process for BDM, BDG, or BSP has to be managed with
workflows. A workflow follows all actions on an electronic document during the document
lifespan from inception through change requests (International Organization for
Standardization 2015) to revision, archiving and deletion (Becerra-Fernandez, McCarthy &
Rodriguez 2001; The National Archives 1999). The ProjectWise software includes workflow
functionality which has been used by Departments of Transportation (Pratt & Connors 2017).
Once the Bridge Design Manual or one of the Design Guides or Standard Plans is
revised and an official version is released, it is recommended that the files for that version be
locked to preserve the integrity of that document. In addition, versions of the manuals, guides,
and plans, whether current or redlined, should be tracked so that user has awareness of the
version being accessed. This is defined as version control (Synergis Software n.d.; Technical
Publications Specification Management Group 2016; The National Archives 1999) and is
especially important for policy documents and documents with legal implications. Some
systems for maintaining version control may include the capability of linking together all
versions, so that the document history may be accessible to a designated group of users (The
National Archives 1999).
Finally, MDOT needs to consider policies for the retention or archiving of the Bridge
Design Manuals and Guides, and all related policy documents (The National Archives 1999.)
The versions of manuals and historical documents that are in the electronic repository are
needed for historical context and knowledge management purposes. Some documents may be
considered for disposal if no longer necessary for decision making purposes and have no
historical value to MDOT (International Council on Archives 2008).
As a deliverable of this project, a workflow for initiating and completion of updates
such as policy changes to the BDM, BDG, and BSP is described. In conjunction with the
workflow, a file structure is defined that includes links to all pertinent supporting documents
and templates related to each specific update. So, the purpose of the workflow is defined as a
process for:
1. Initiating and implementing updates (Policy Changes) to BDM, BDG, and BSP.
2. Accommodating timely flow of assignments to designated members with notifications
and deadlines.
3. Supporting an environment such that ongoing updates and associated status can be
readily observed.
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In addition to the functions described above, the following post workflow functions
should also be seamlessly integrated in conjunction with initiating and implementing the
updates.
1. Create and retain an archive of implemented revisions with supporting documents,
background, and reasoning behind the update.
2. Provide quick searchable access to revisions archive with BDM chapter and BDG and
BSP numbers as well as with revision date.
3. Incorporate a simple archive such that revised and released copies of BDM, BDG, and
BSP are retained and accessible to perpetuity.
5.2.1 Workflow Document Management
The document management is a key aspect of an effective workflow. Hence, before describing
the workflow, the structure of the proposed folder arrangement in a document management
system, such as PW, is described. The document management system shown in Figure 4-5,
includes Bridge Design Guides, Bridge Design Manual, and Bridge Standard Plans parent
folders.
The Bridge Design Guides folder has 9 subfolders representing each section. Each of
these subfolders contain three subfolders: Current, Retired, and Reference Info. The Current
subfolder hosts the published version. However, a separate folder structure is needed for the
workflow to handle change or update requests. Hence, the folder structure shown in Figure
5-1 is proposed. The BDG-BDM-BSP Revision folder can be included as a parent folder in the
folder structure shown in Figure 4-5 to use with the workflow. The content of each subfolder,
Revision Active, Revision Rejected, and Revision Completed is described below,
Revision Active: With a revision being initiated, a folder is created manually with a sequence
number (e.g. xxx) inside a parent folder defining the year (i.e. YYYY). This specific folder,
xxx, in which all the activities take place, contains the revision request and links to
supporting documents that are reviewed for the next course of action (i.e. to approve or
reject the revision request). If the revision request is not considered, the entire folder, with
a rationale, is moved and placed in a parent folder for the corresponding year created inside
the Revision Rejected folder.
If the request is approved to proceed, an additional document(s) is placed in the
folder with the current version of the BDM/BDG/BSP text for the specific sections and
details that will be affected. Then, BDM/BDG content is reviewed, revised, and finalized
to reflect the necessary changes. At the end of this process, the entire folder is moved and
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placed in a parent folder for the corresponding year created inside the Revision Completed
folder
Revision Rejected: This folder contains all the documents in the corresponding Revision Active
folder and the rationale for not acting on the revision request. For archival purposes, folders
and the content of the Revision Rejected folder are structured in the same format as the
Revision Active folder.
Revision Completed: This folder content is structured in a format similar to the Revision Active
folder for archival. This folder hosts all documents and files until the content is moved to
respective folders. As an example, each Bridge Design Guides/Section */Current folder
needs to contain the corresponding guides in an editable format as working copies. If BDG
is revised and approved, the BDG sheets are updated with the corresponding sheets from
the Revision Completed folder. Following the approval for release, the guide sheets are
dated, converted to PDF or other approved formats for electronic publication, and
published. While the working copies and the published copy of the guides are retained in
the corresponding Section folder (e.g. Section 1), the prior version is moved to the
corresponding Retired folder. The reference information is moved to the corresponding
Reference info folder, combined and bookmarked with the file already in the folder.
BDM: The document management system shown in Figure 4-5, includes the Bridge Design
Manual parent folder and a subfolder with the same name. Fifteen (15) subfolders, one for
each chapter of BDM (i.e. Chapter *), are created in the Bridge Design Manual subfolder.
The most recent copy of the chapter in editable (MS Office) format is designated as the
working copy. This document is updated using the revised text included in the Revision
Completed folder. When the chapter is approved for release, the document is dated,
converted to PDF or other approved format for electronic publication, and published.
While the edited version of the chapter is retained in the corresponding Chapter folder (e.g.
Chapter 1) for incorporating future revisions/updates, the published chapter is moved to
the corresponding archive (e.g. Chapter 1 archive). The reference information retains at
source locations within PW (if they are hyperlinked to policy change form) or in the
Revision Completed folder.
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Figure 5-1. BDG-BDM-BSP Revision folder structure for the proposed document management system

5.2.2 Workflow
A workflow in PW is implemented for a folder. The documents in the folder are part of the
workflow. In other words, documents remain in the same folder during the workflow stages.
The document state will be changed for different stages of the workflow. As a state change is
initiated, a comment can be incorporated describing the reason for the change that is included
in the notification emails. Since workflow communication email contents are not structured, a
form is developed to systematically document the revision requests, workflow activities, and
the rationale for the decisions. Figure 5-2 shows the Design Standards, Manuals and Guides
Revision Request form. Figure 5-3 shows the workflow for revisions and updates to MDOT
bridge design policies. Section 5.2.2.1 lists the actions to be completed before initiation of the
workflow. Section 5.2.2.2 lists the actions to be executed for the completion of the workflow.
5.2.2.1 Activities Before Workflow Initiation
1) Change requests are initiated based on AASHTO updates or by MDOT staff, bridge
committee, and others.
2) The initiator completes items 2 – 11 of the Design Standards, Manuals and Guides
Revision Request form (Figure 5-2) and forwards to the Specifications Coordinator (SC).
3) SC reviews and if needed revises the form, completes item 1 (Req #: xxx-YYYY) and, if
needed, requests additional information from the initiator.
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4) If a change is a result of specification update or Bridge Committee (BC) action item, SC
completes items 1– 11 of the form.
5.2.2.2 Activities of the Workflow
1) SC creates a subfolder with a sequence number (e.g. xxx) inside a parent folder for the
corresponding year (i.e. YYYY) under the folder Revision Active, and populates metadata
fields.
2) If the reason for change is not from a bridge committee action item, SC changes the state
of the form to BDSE (Bridge Design Supervising Engineer) review. Purpose is to keep
the BDSE in the loop on all the change requests.
3) BDSE and SC decide if changes are warranted. As needed, they can seek advice from the
Subject Matter Expert (SME) and/or BC.
4) SC updates the form.
5) SC changes the state to “Revision request – rejected” or “Revision request – development”.
6) If the request is rejected, SC records the decision and rationale in the Revision Spreadsheet.
(This is NOT a ProjectWise workflow state, but rather a KM task that allows identifying
the revision, revision history, relevant documentation location in PW, etc.)
7) SC moves the specific folder and places it in the Revision Rejected folder.
8) If the request moves forward, state is changed to “Revision request – development”, and
SC drafts update. As needed, SC consults BDSE, SME, and BC.
9) Upon completion of revisions, SC changes state to “Ready for MU.”
10) SP prepares Monthly Updates (MU) and update relevant sections of BDM/BDG/BSP.
11) SP changes the folder state to SC.
12) SC reviews updates and coordinates with the SP as needed again using folder state
change.
13) SC approves the updates and changes folder state to Publish.
14) SP posts update and archives the published copy of MU in MU Folder. (This folder is
not located within the BDG-BDM-BSP Revision main folder.)
15) SP publishes revised versions of BDM, BDG, and/or BSP.
16) SP records the rationale in the Revision Spreadsheet if used as a shadow system to PW.
(This is NOT a ProjectWise workflow state, but rather a KM Task that allows
identifying the revision, revision history, relevant documentation location in PW, etc.)
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17) SP changes state to “Published”. This folder now contains revision form, and MU
explanation of change, highlighted version of guide, manual, or standard plans, and the
published version of guide, manual, or standard plans.
18) SC moves the specific sequence number folder and places it under Revision Completed
folder.
19) SC moves the published version of guides, manuals, and/or standard plans to respective
folders. As an example, the published version of BDG is placed in the Current folder
under the respective Section # folder, as shown in Figure 4-6. The guide that was in the
Current folder is moved to the Retired folder, combined with the existing document, and
bookmarked. The Reference info folder contains documents describing the rationale for
changes. Hence, a document with hyperlinks to the respective folder in Revision
Completed folder and the Revision Spreadsheet can be provided
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Figure 5-2. BDM/BDG/BSP Revision Request Form
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Figure 5-3. PW workflow for BDM/BDG/BSP revisions
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5.3

KNOWLEDGE TRANSFER

As a result of the structured document revision/update process, knowledge is captured and
systematically documented through the use of the workflow. The third step of an effective KM
program is knowledge transfer.

KM and knowledge transfer can be accomplished by

implementing the following steps,
1) Developing a revision history database as part of the work flow and requiring the
database to be available through PW. The suggested format was a simple spreadsheet,
as noted in the workflow shown in Figure 5-3. Instead of a spreadsheet, a database can
be developed through an automated process by extracting information from the Design
Standards, Manuals and Guides Revision Request form or providing a fillable form in
a format of an interactive window. Having hyperlinks to the references in PW allow
direct access to supporting documents in PW.
2) Developing commentary manual(s) that can be populated with the information in the
revision history database.
3) Developing implementation examples for MDOT policies, conducting workshops, and
providing access to complementary documents.
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6

SUMMARY AND IMPLEMENTATION RECOMMENDATIONS

The Michigan Department of Transportation (MDOT) Bridge Design Manual (BDM) is the
comprehensive and authoritative source for the MDOT Design Engineers and consultants.
BDM provides specifications and guidelines for the design of bridges and other major
structures on the road system governed by MDOT. The MDOT Bridge Design Guides (BDG)
provide guidance for designing and detailing bridge plans. The MDOT Bridge Standard Plans
(BSP) present standard details of various construction items representing the current MDOT
policies. These documents are updated continuously. The record keeping and institutional
Knowledge Management (KM) process practiced by MDOT related to bridge design policy
revisions is currently dependent on key staff members to piece together background
information when policies are revised/updated. Thus, this project was initiated to develop a
secure KM and Information Management (IM) environment that will provide information that
is timely and accessible to facilitate and enhance decision-making and implementation with the
goal of promoting uniformity in bridge design practices.
The activities completed during this project include (1) synthesizing the best practices
for documenting decisions and managing documents, (2) scanning and archiving historical
bridge design policy information, (3) developing a framework to document decisions, as well
as the archival and retrieval of information, (4) developing procedures and recommendations
to implement into the framework, and (5) synthesizing background behind bridge design
policies documented in Monthly Updates, Bridge Committee Meeting Minutes, and BDG/BDM
Office Memorandums. One of the outcomes of this project is a workflow to capture knowledge
through a structured process and document the process in a folder structure.
The following activities are recommended for implementation to develop a secure KM
and IM environment to enhance policy revision/update process with the goal of promoting
uniformity in bridge design practices:
1) A workflow and the activities of the workflow: The workflow is designed to capture
knowledge through a structured process and document in a folder structure that is defined
as per the BDM/BDG/BSP structure. Also, a database structure is proposed to document
updates/revision activities in a chronological order.

Hence, it is recommended to

implement the workflow and folder structure in ProjectWise® (PW). In parallel to the
workflow implementation, a spreadsheet or a shadow database can compile and track
workflow activities, and allow viewing of progress.
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2) The legacy documents in paper format that MDOT deemed valuable were converted to
electronic format and stored in an easily identifiable folder structure designating the
physical location of the specific documents. In addition, a large volume of previously
converted historical documents were uploaded to a PW folder named Historical Archive
and shared with the project team. All the documents were organized into the folder
structure that can be directly transferred to PW. README and log files included in the
folders describe the content and the relationship between the specific folder that houses
the documents and the original source location. In addition to organizing documents into
the proposed folder structure, a document review process and synthesis of information is
demonstrated. The process needs to be continued until the information in the archive is
completed. Once this process is completed, the policy information can be identified and
compiled with an ultimate goal of developing a commentary manual as a complementary
document to BDM.
3) The commentary manual purpose is to systematically document the rationale behind the
policies. This task can be accomplished using the information synthesized from the legacy
documents and through workflow activities. Even though the background information
related to bridge design policies documented in spreadsheets were not worded in format
and language appropriate for BDM and BDG, this information can be integrated into the
workflow to provide access to available information thus far. As needed, focused group
meetings with MDOT bridge design teams can be conducted to fill the information and
knowledge gaps to complete the commentary manual.

In order to maintain this

commentary manual as a living document, a revision history database needs to be
developed as part of the work flow. Instead of a spreadsheet, a database can be developed
through an automated process by extracting information from the Design Standards,
Manuals and Guides Revision Request form or providing a fillable form in a format of an
interactive window.
4) As part of knowledge transfer, workshops will be useful to educate MDOT bridge design
staff on the recent updates to the PW folder structure, resources available to design
engineers, the workflow and its purpose, and the policy change/revision request
submissions.
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APPENDIX A: ABBREVIATIONS
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A
AASHTO

American Association of State Highway and Transportation Officials

ASD

Allowable Stress Design

ASDIA

AeroSpace and Defense Industries Association of Europe

Alaska DOT&PF
ALDOT

Alaska Department of Transportation and Public Facilities

Alabama Department of Transportation

B
BDG

Bridge Design Guides

BDM

Bridge Design Manual

BSP

Bridge Standard Plans

C
CAD

Computer Aided Design

Caltrans

California Department of Transportation

CMS

Content Management System

CoPs

Communities of Practices

D
DM

Document Management

DOT

Department of Transportation

DoD

Department of Defense

DTD

Document Type Definitions

E
ECMS

Enterprise Content Management System

EDMS

Electronic Document Management Systems

F
FAQs

Frequently Asked Questions

FDOT

Florida Department of Transportation

FHWA

Federal Highway Administration

G
GDOT

Georgia Department of Transportation

H
HTML

Hypertext Markup Language

I
ICT

Information and Communication Technologies
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IETM

Interactive Electronic Technical Manual

IM

Information Management

ITD

Idaho Transportation Department

K
KM

Knowledge Management

KDOT

Kansas Department of Transportation

KSS

Knowledge Sharing Systems

L
LFD

Load Factor Design

LRFD

Load and Resistance Factor Design

M
MDOT

Michigan Department of Transportation

MDT

Montana Department of Transportation

MnDOT

Minnesota Department of Transportation

N
NASA

National Aeronautics and Space Administration

NCHRP

National Cooperative Highway Research Program

NDDOT

North Dakota Department of Transportation

NHDOT

New Hampshire Department of Transportation

NMDOT

New Mexico Department of Transportation

NYSDOT

New York State Department of Transportation

O
OJT

On-the Job Training

ONA

Organizational Network Analysis

OM

Office Memorandum

P
PennDOT

Pennsylvania Department of Transportation

PDF

Portable Document Format

Q
QA

Quality Assurance

QC

Quality Control

R
RIDOT

Rhode Island Department of Transportation

A-3

S
SDG

Structures Design Guidelines

SDM

Structures Detailing Manual

SGML

Standard Generalized Markup Language

SHA

State Highway Agency

SME

Subject Matter Expert

T
TxDOT

Texas Department of Transportation

U
US

United States

USDOT

United States Department of Transportation

V
VDOT

Virginia Department of Transportation

W
WisDOT

Wisconsin Department of Transportation

WSDOT

Washington State Department of Transportation

X
XML

Extensible Markup Language
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B. IM AND KM PRACTICES IN DOT BRIDGE DESIGN DEPARTMENTS
This appendix includes a summary of a selected number of agency practices related to policy
documentation, presentation of rationale behind policies, policy implementation guidelines,
workflow, and communication guidelines. A list of weblinks to the relevant publications is
provided at the end.
B.1 ALABAMA
Alabama Department of Transportation (ALDOT) publishes their bridge design policies in the
Structural Design Manual and standard details in the Bridge Special Project Drawings.
B.1.1 Policy Documentation
The Structural Design Manual is structured by chapter numbers, with the entire chapter titles in
the table of contents being hyperlinks (see Figure B-1). The subsections within a chapter, which
are not mentioned in the table of contents but are present in the body of the manual, are not
numbered, which poses a problem if a user is looking for a specific policy. The subsections are,
however, clearly labeled in bold and underlined which makes them stand out from the rest of the
text.

The organization of the text varies: some policies are written as small, well-spaced

paragraphs while others are composed of bullets, lists, and tables (see Figure B-2). There is no
background information provided in the text about any policy. On the right-hand margin of each
page, a small arrow symbol acts as a hyperlink that takes the users directly back to the table of
contents, allowing for ease of navigation through the manual (see Figure B-2). While the ALDOT
Structural Design Manual mainly follows the AASHTO LRFD Bridge Design Specifications
guidelines, they do make exceptions for some policies. These exceptions are shown inside a
textbox to distinguish them from the rest of the manual (see Figure B-3).

Figure B-1. Excerpt from the table of contents showing the chapter headings, all of which are hyperlinks
(ALDOT 2017)
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Figure B-2. Example of the organization of the text within the manual (ALDOT 2017)

Figure B-3. Example of an ALDOT exception to the AASHTO guidelines (ALDOT 2017)

The Bridge Special Project Drawings contain the standard details (see Figure B-4). The standards
are divided by individual topic; however, the complete set of standards can also be accessed. There
is no revision history provided.

Figure B-4. Standard details list with hyperlinks (ALDOT n.d.)
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B.1.2 Rationale Behind Policies
The appendices of the Structural Design Manual are located at the end of the manual and focus on
manual revision processes. The first appendix outlines the revision proposal guidelines and the
second appendix contains a summary of the latest revisions (see Figure B-5 and Figure B-6). The
changes are numbered and rationale is provided under each change. A record of changes prior to
the latest set is not given. While this method makes the revisions very clear and easy to understand,
it would be helpful if all the appendices containing revisions from every version of the manual
were compiled as a separate document.

Figure B-5. Appendix A with the process for proposing revisions to the design manual (ALDOT 2017)

Figure B-6. Appendix B with a summary of the latest revisions and the rationale (ALDOT 2017)

Various parameters are given throughout the Structural Design Manual however, there are no
equations or variable definitions to be found describing policy implementation procedures.
B.2 ALASKA
The Bridges and Structures Manual of the Alaska Department of Transportation and Public
Facilities (Alaska DOT&PF) is divided into three parts: Part I (Administration and Procedures),
Part II (Structural Design), and Part III (Existing Bridges/Bridge Operations). There are only three
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bridge design standards. In addition, Alaska DOT&PF publishes their Bridges and Structures
Manual as separate chapters on their website.
B.2.1 Policy Documentation
The Bridge Manual is organized using a numerical system with separate topics that are divided
further using subsections (see Figure B-7). The table of contents does not have hyperlinks leading
directly to sections, which makes it difficult to navigate quickly through the manual. The
information in the manual is organized within the subsections using bolded headings (see Figure
B-8). The manual primarily presents the policies without background information. In the
appendix for Chapter 25, various checklists are given to be used as a self-check for shop drawings
(see Figure B-9).

Figure B-7. Example showing the organization of the table of contents (Alaska DOT 2017)

Figure B-8. Example of the policy presentation within the manual (Alaska DOT 2017)
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Figure B-9. Example of the checklists found in the appendices of some chapters (Alaska DOT 2017)

Part II and III of the Bridge Manual, labeled “Structural Design” and “Existing Bridges/Bridge
Operations”, focus on bridge policies. Part II focuses primarily on the bridge design policies while
Part III focuses on policies concerning the maintenance and rehabilitation of existing bridges.
Some of the standard design details are integrated into the manual and are not in a separate file;
there are three separate Standard Drawings for bridge design.
B.2.2 Rationale Behind Policies
Users are not given access to the revision history or the rationale behind changes, the only
indication of revision is at the bottom of each page where the latest date of revision is noted (see
Figure B-10). The Alaska DOT&PF states that revisions will made on an annual basis as needed
and after approval from the Federal Highway Administration (FHWA). The manual also includes
a revision proposal form for users to propose changes (see Figure B-11).
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Figure B-10. Example of the latest revision date found at the bottom of each page (Alaska DOT 2017)

Figure B-11. The revision proposal form provided at the beginning of the manual (Alaska DOT 2017)

B.2.3 Policy Implementation Guidelines
Part I of the Bridge Manual, labeled “Administration and Procedures”, focuses on the project
development process and provides guidelines, reports, and other documents and procedures that
are needed throughout the process. Examples of documents, such as memorandums, are provided
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throughout the section to ensure consistent formatting. Further instructions on formatting is
provided in the text, which clearly defines the section that should be included in the document, as
well as the points that each section should cover. Very specific instructions on formatting, writing,
drawing, and other actions pertaining to the covered subjects are provided to ensure that
consistency is not an issue between different users (see Figure B-12). The appendix for Part I
Chapter 6, which is found directly after Chapter 6 in the manual, provides checklists and tables
that can be used as a guideline and self-check for the projects mentioned in the chapter.

Figure B-12. Example of the extremely specific formatting specifications included in the manual (Alaska DOT
2017)

B.3 FLORIDA
The Florida Department of Transportation (FDOT) publishes the Structures Manual with four
Volumes: Volume 1 – Structures Design Guidelines (SDG), Volume 2 - Structures Detailing
Manual (SDM), Volume 3 – FDOT Modifications to LRFD Specifications for Structural Supports
for Highway Signs, Luminaires and Traffic Signals (LRFDLTS-1), and Volume 4 – Fiber
Reinforced Polymer Guidelines (FRPG). The Structures Manual provides hyperlinks to these four
volumes and to other related manuals and standards such as the Archived Structures Manuals,
Structures Design Standards, Structures Design Standard Details & Data Tables, CADD Manual,
etc. Options are available to download or view the Structures Manual on a web browser. The
Structures Manual is accessible in the EXE format.
publications are made available as Archived Publications.
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All the previous Structures Manual

Figure B-13. Archived Publications of Structures Manual (FDOT 2018c)

B.3.1 Policy Documentation
The table of contents is organized numerically by chapter, section, and then by various levels of
subsections (see Figure B-14). It also includes separately labeled figures and tables within each
section. Each referenced item in the table of contents is a direct hyperlink leading to the specified
section. The table of contents also indicates the sections that have been revised in the published
version. As shown in Figure B-14, red fonts are used to present the revision date within brackets.

Figure B-14. Example of the table of contents of the Structures Manual (FDOT 2018a)

Within the manual, the text is written as small paragraphs in alphabetical listings separated by bold
headings (see Figure B-15). There are numerous diagrams and tables included. Purple textboxes
are included to distinguish “Modification for Non-Conventional Projects” from the normal policies
(see Figure B-15). Sections that have been revised for the latest publication have the revision date
listed by their section heading (see Figure B-15). Hyperlinks are included within the text when
different FDOT documents are referenced.
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Figure B-15. Example of the organization of the text within the manual as an alphabetical listing with the
revision date (FDOT 2018a)

The access to Structures Standard Drawings is provided through hyperlinks. The webpage
contains links to both the Current Drawings and the Archived Drawings (see Figure B-16). The
current design standards are located within the hyperlink Structures Design Office Design
Standards Details & Data Tables and are organized by topic. The Design Standards are divided
into Standard Plans and Archived Drawings.

Figure B-16. The webpage containing the link for "Structures Design Office Design Standards Details &
Data Tables" as well as the list of Archived Drawings (FDOT 2018b)

B.3.2 Rationale Behind Policies
FDOT suggests that the January 2018 Distribution Memo be read prior to downloading the 2018
version of the Structures Manual. The memo explains the purpose of the manual and states that
revision and republication of the manual takes place every January; it also states that revisions will
be shown at the end of each volume of the manual and that change bars appear in the text besides
the revised or added text of each volume.
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Commentary, which is integrated into the manual and found under each policy, serves to provide
a summary of the rationale behind the policy (see Figure B-17).
There are a couple of documents that record the manual’s revision history. The Revision History
located at the end of each volume summarized all the revisions made to that document. The
Revision History is a list of revised and added material that is organized by section number and
the change that was made (see Figure B-17).
The 2018 Structures Manual Revision History only lists the changes made to the introduction of
the manual, as seen in Figure B-17

Figure B-17. Revision History at the end of Volume I in Structures Manual (FDOT 2018)

Archived versions of the Structures Standard Drawings are listed on the same page as the current
drawings. They are organized by date and format (English/Metric).
Current Bulletins/Memorandums are organized into a table by their publication date; the table also
lists their subject matter, effective date, and referenced documents (see Figure B-18). The link to
the Archived Bulletins is provided at the bottom of the page and leads to a table of past bulletins
that are organized the same way as the current ones (see Figure B-19). Archived Bulletins have
been implemented into the referenced document(s) or superseded. All bulletins are in PDF format
(see Figure B-20).
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Figure B-18. Current bulletins/memorandums (FDOT 2018d)

Figure B-19. Archived Bulletins (FDOT 2018e)

B-12

Figure B-20. Example of a design memorandum (FDOT 2018f)
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B.3.3 Policy Implementation Guidelines
Various tables and diagrams are included in the Structures Manual to aid in policy implementation.
The “Modification for Non-Conventional Projects” also provides policy implementation
guidelines for specific projects that do not follow the normal bridge design policies. FDOT also
has a link for LRFD Design Examples, which are several documents that guide users through
specific design projects in either a PDF or a Mathcad Workbook format; the documents are filled
with sample figures, equations, and parameters (see Figure B-21).

Figure B-21. Example of an LRFD Design Example (FDOT, n.d.)

In response to communication between Western Michigan University and FDOT, FDOT provided
the FDOT Structures Design Office (SDO) Structures Design Bulletin Development Process and
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the FDOT Structures Design Office (SDO) Structures Manual Development/Revision Process,
which are flowcharts detailing the workflow of the design bulletin development process (see
Figure B-22) and the manual development/revision process, respectively (see Figure B-23). For
the bulletin development, FDOT also provides a template of the design bulletin that can be changed
and filled in to create a new bulletin, which eases the bulletin development process and ensures
consistency (see Figure B-24).
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Figure B-22. The Structures Design Bulletin Development Process flowchart detailing the steps of the
development process.
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Figure B-23. The Structures Manual Development/Revision Process flowchart detailing the manual
development/revision processes.
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Figure B-24. Templates of the design bulletin that can be altered by the user in the creation of a new bulletin.
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B.4 GEORGIA
Georgia Department of Transportation (GDOT) documents information on bridge design in the
Bridge and Structures Design Manual and in the Bridge Design Basic Drawings, which provide
information on bridge design policies and design standards respectively.
B.4.1 Policy Documentation
The table of contents in the Bridge and Structures Design Manual is organized by chapter, section,
and by specific policy numbers (see Figure B-25). Tables of contents for specific chapters are
provided at the beginning of each chapter. Hyperlinks are provided throughout the tables of
contents. Chapter appendices are located at the end of each respective chapter and they contain
supplementary material such as diagrams, sample documents, and maps.

Figure B-25. Example of the arrangement of the table of contents (GDOT 2018a)

The text within the Bridge and Structures Design Manual are in a textbook-style format with
paragraphs divided by bolded sections. The policies mentioned in the table of contents are divided
into smaller subsections within the manual. No background information or rationale regarding the
policies is given, however, small diagrams and tables are provided as supplements to the text (see
Figure B-26).
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Figure B-26. Example of the text structure within the Bridge and Structures Design Manual (GDOT 2018a)

The link to the Bridge Design Basic Drawings is provided within the Bridge and Structures Design
Manual.

The drawings are organized in a tabular format based on the

units system

(English/Metric) used in the drawings, a description of the drawing, what document and section it
belongs in, and the latest date of revision (see Figure B-27). All drawings are only provided in
CAD file formats.

Figure B-27. Organization of the drawings within the Bridge Design Basic Drawings (GDOT 2018b)

B.4.2 Rationale Behind Policies
The Bridge and Structures Design Manual contains its revisions at the beginning, listed in a table
that is organized by the revision number and revision date (see Figure B-28). A summary of the
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changes made and the specific policies that they apply to are also given. However, a rationale is
not provided.

Figure B-28. Sample of the revision history in the Bridge and Structures Design Manual (GDOT 2018a)

B.4.3 Policy Implementation Guidelines
The Bridge and Structures Design Manual contains diagrams, tables, equations, parameters, and
variables to support policy implementation.

B-21

B.5 IDAHO
The Idaho Transportation Department (ITD) publishes their Bridge Design Manual as separate
chapters. Standard design details are included in the manual. The end of each section of the
manual contains a commentary and a list of revisions. The commentary provides rationale for
some of the changes recorded in the revisions.
B.5.1 Policy Documentation
The ITD Bridge Design Manual is organized using a numerical system with main topics that are
divided by chapter subheadings. After every few chapters, are appendices that include design aids
and standard drawings (see Figure B-29). There are no hyperlinks included in the table of contents.
A drawback of the manual is that there is no way to access the full document as a single PDF as
each chapter and section is labeled as a separate hyperlink in the ITD website, this makes it difficult
to read the manual as a complete document (see Figure B-30).

Figure B-29. Table of content of the bridge design manual showing the numerically ordered policies as well
as the appendices (IDT 2018)
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Figure B-30. The chapter hyperlinks located on the ITD website, Chapter 10 is open showing the hyperlinks
for the individual policies and appendices (IDT 2018)

Within the manuals, the policies are written in a list format and do not include any explanations or
background to the details in the policies, making it very straightforward to read and comprehend
(Figure B-31). The list format highlights the intricate details of policies by breaking them up.
Many sections include diagrams to help illustrate the policy. As shown in Figure 3-37, the
commentary provides rationale for the policies. The standard designs are organized by chapters.
They do not have any indication of revisions or commentary. However, at the beginning of each
chapter of the standards, a revision log details the revisions made to all the standards in the given
chapter along with the revision date.
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Figure B-31. Example of a policy showing the condensed writing used on the policy as well as the list format
(IDT 2018)

B.5.2 Rationale Behind Policies
The commentary below the policies in the manual adds details to the policy such as additional
parameters for specific scenarios, reasoning behind some revisions, or possible concerns (see
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Figure B-31). The revisions, which are located below the commentary, show the changes made to
a specific policy, as well as the revision date (see Figure B-32). While the revisions are detailed,
the rationale behind changes are not included unless they are mentioned in the commentary, which
is not done consistently throughout.

Figure B-32. Example of a revision located at the bottom of a policy in the bridge design manual (IDT 2018)

The revisions to the standard design details are similar and are detailed in the changes that have
been made. However, no rationale is provided for these changes (see Figure B-33).

Figure B-33. Example of revisions made to the standard design guides (IDT 2018)

B.5.3 Policy Implementation Guidelines
The design aids given in the appendices help with policy implementation by providing additional
information such as tables with parameters, equations, examples, etc. (see Figure B-34).
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Figure B-34. Examples provided in appendices as implementation guides

B.6 IOWA
Iowa Department of Transportation (Iowa DOT) publishes their LRFD Design Manual along with
a commentary that supplements the bridge design policies. Their Bridge Standard Plans are
organized in tables. Iowa DOT also keep a revision history for their manual and standards.
Supplemental documents, such as the Preliminary Design Checklist – Bridge and the Bridge Plan
Review Checklist, serve as tools to aid in policy implementation.
B.6.1 Policy Documentation
The Iowa DOT has several documents that supplement their LRFD Design Manual. The manual
itself can be downloaded either as a complete PDF or by individual sections (see Figure B-35).
The manual shows recent revisions with red, underlined text (see Figure B-36). The table of
contents is structured by chapter and then by two levels of subsections. Each heading in the table
of contents is a hyperlink to the corresponding section. In the text of the manual, all the chapter
and subsection headings are distinguished using larger, bolded text (see Figure B-36). The manual
is organized into small paragraphs of text with some sections included with bulleted lists and small
supplemental diagrams, tables, and images.

Several sections provide some background
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information on the subject matter however, not all sections do so. Hyperlinks are provided
throughout the text for other documents and when other parts of the manual are referenced.

Figure B-35. Hyperlinks to access the compiled version of the manual, the individual sections, and the
commentaries for each section
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Figure B-36. Organization of the text within the LRFD Design Manual

The Bridge Standard Plans are organized into a table by model name, revision date, file
description, and a link to the PDF and/or DGN files (see Figure B-37). The plans are grouped
together by topic. New files are highlighted in yellow within the table.

Figure B-37. Table showing the Bridge Standard Plans

B.6.2 Rationale Behind Policies
The LRFD Design Manual is updated biannually on January 1st and July 1st, the changes shown in
the manual are only the changes between the current manual and its preceding version. A
commentary is provided for certain sections (Figure B-38). The commentary provides information
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regarding the rationale behind bridge design policies as well as additional information and
suggestions on specific policies. Revisions to the commentary are presented in the same format
as those in the manual. The manual includes diagrams, tables, equations, as well as examples (see
Figure B-39).

(a) Manual section 5.6

(b) Commentary for section 5.6.2.2.1
Figure B-38. Manual section 5.6 and commentary
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Figure B-39. Example of the contents and format of the commentary

Another document supplementing the design manual is the LRFD Bridge Design Manual Update,
which consists of a table recording all the changes made to the manual. The table is organized by
the affected section(s), a description of the changes, and the implementation date (see Figure
B-40).
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Figure B-40. Part of the design manual update history

Changes to the design standards are recorded in an Excel spreadsheet. Columns are organized by
date, standard number, revisions, and additional comments (see Figure B-41).

Figure B-41. Part of the Excel spreadsheet showing the changes made to the design standards

CADD Memos also detail the changes to the design standards; they include more details than what
is given on the Excel spreadsheet. However, neither the memos nor the spreadsheet provide much
rationale behind the changes (see Figure B-42). The recent memos are listed separate from the
older ones; both tables are organized by memo number, date, and subject (see Figure B-42). An
example of a CAD memo is shown in Figure B-43.
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Figure B-42. Table of CADD Memos
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Figure B-43. Example of a CADD Memo detailing revisions made to specified design standards

B.6.3 Policy Implementation Guidelines
The commentary contains equations, diagrams, and explanations that supplement the bridge design
policies and can serve as implementation guidelines. The commentary sections provide example
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calculations (Figure B-44). The manual also provides a list of checklists in PDF format (see Figure
B-45).

ca
Figure B-44. Calculation examples provided in the commentary section of the manual
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Figure B-45. Excerpt of the Bridge Plan Review Checklist

B.7 MICHIGAN
The Michigan Department of Transportation (MDOT) presents bridge design policy using two
main publications: Bridge Design Manual and Bridge Design Guides. The revisions to these
publications are recorded in Monthly Updates newsletters. The Bridge Design Manual consists of
only bridge design policies while the Bridge Design Guides present the standard design details.
The Monthly Updates newsletters record and present the changes to the Road and Bridge Design

B-35

Publications that have been approved throughout the specified month. The relevant sections of
the manual and guides are updated at the same time and are published concurrently with the
Monthly Updates newsletters.
B.7.1 Policy Documentation
The Bridge Design Manual is organized by policy numbers, as seen in the table of contents shown
at the beginning of each chapter (see Figure B-46). The table of contents at the beginning of each
chapter is hyperlinked to navigate to the relevant section within the manual. The LFD and LRFD
policies are presented separately as different, but consecutive chapters. Within the chapter, the
information is presented in a two-column format (see Figure B-47). References to other chapters
of the manual are hyperlinks that direct the user to the relevant chapters. The rationale behind
bridge policies is not given in the manual, however, there are dates in parentheses provided next
to the policies indicating when revisions to the policy have taken place. As shown in Figure B-47,
these dates (after November 2011) correlate with the month and year of the Monthly Updates
newsletters.

Figure B-46. Format of the table of contents of the Bridge Design Manual (MDOT 2018a)
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Figure B-47. Organization of the text within the Bridge Design Manual (MDOT 2018a)

The Bridge Design Guides is organized by section and then by guide number (see Figure B-48).
The Bridge Design Guides is available as both a single guide (PDF document) and as individual
guides (PDF documents) for each section. The individual guides also contain an “issued” and a
“supersedes” dates as seen in Figure B-49. Hyperlinks are not included within the guides,
however, other guides are referenced within the text. There are no references to revisions in the
guides which prevents the user from knowing the changes that have been made without first
looking at the Monthly Updates newsletters.

Figure B-48. Format of the table of contents of the Bridge Design Guides (MDOT 2018b)
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Figure B-49. Format of the Bridge Design Guides header (MDOT 2018b)

B.7.2 Rationale Behind Policies
The policy revisions/updates are listed in the Monthly Updates newsletters, which are organized
by month and year (see Figure B-50). This method may be effective if the user is only looking for
one specific change. However, if there is an interest for a comprehensive look at the changes made
to one section over the years, users would have to go through all the Monthly Updates individually.

Figure B-50. A partial list of the Monthly Updates newsletters (MDOT 2018c)

Within the Monthly Updates, the changes are organized by the main publication (Bridge Design
Manual or Bridge Design Guides) (see Figure B-51). For the Bridge Design Manual, policy
number organizes the changes while the guide number organizes the revisions for the Bridge
Design Guides. Hyperlinks for supporting documents are provided within the newsletter.
B.7.3 Policy Implementation Guidelines
The manual is not detailed to provide implementation guidelines.
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Figure B-51. Excerpt from a Monthly Update newsletter (MDOT 2018c)
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B.8 MINNESOTA
The Minnesota Department of Transportation (MnDOT) presents their policies in the Bridge
Design Manual and the Bridge Details Manual. The revisions to the design manual are recorded
towards the end of the manual while the revisions to the details manual is located at the beginning
of that manual.
B.8.1 Policy Documentation
MnDOT uses the LRFD version of the Bridge Design Manual. The Bridge Design Manual is
organized in broad chapters that are broken down several times into specific policies (see Figure
B-52). The manual is updated multiple times per year as needed. The beginning of the manual
contains background information on the workings of the department, as well as other information
on general bridge specifics, such as definitions. The presentation of the text within the manual is
shown in Figure B-53.

Figure B-52. Format of the table of contents of the Bridge Design Manual (MnDOT 2017)

Figure B-53. Bridge Design Manual format
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The standard design drawings are a separate file from the manual, however, some drawings are
integrated within the design manual and are referenced within the text (see Figure B-54). There
are no hyperlinks present when other parts of the manual or outside sources are referenced, except
for websites, which makes navigating between referenced sources slower. There is also no
mention of revisions within the main text of the manual, the only way to know whether a section
has undergone revision is to go through the update archives that are listed in the memos and the
update summaries located at the end of the design manual (see Figure B-55 for a sample memo).
The standard design drawings are located in the Bridge Details Manual. The beginning of the
manual contains the drawing revisions and reapprovals (see Figure B-56).

Figure B-54. Reinforcement data provided within the Bridge Design Manual (MnDOT 2017)
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Figure B-55. A memo to designers describing policy changes

Figure B-56. Standard design drawings showing the approved and revised dates (MnDOT 2018a)
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B.8.2 Rationale Behind Policy
At the end of the bridge design manual are MEMO TO DESIGNERS and update summaries. The
memos contain a detailed summary of the changes that need to be made to the manual, as well as
the reasoning behind those change requests (Figure B-57); they are organized by date. The update
summaries state which parts of the manual have been updated and gives instructions on which
parts are to be removed or where to insert new pages of a manual (see Figure B-58).

Figure B-57. Example of a memo addressing the design unit and containing the rationale behind required
changes (MnDOT 2017)

Figure B-58. Example of an updated summary showing a general overview of revisions in the manuals
(MnDOT 2017)
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In the Bridge Detail Manual, the changes are organized in chronological order according to
section. Again, only the changes were recorded, not the rationale behind them (see Figure B-59).

Figure B-59. Example of a change recorded in the Bridge Detail Manual (MnDOT 2018b)

B.8.3 Policy Implementation Guidelines
The design manual contains a large number of examples (Figure B-60), drawings (Figure B-54),
and other information that can serve as policy implementation guidelines.

Figure B-60. Example calculation provided in the Bridge Design Manual
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B.8.4 Update/Revision Workflow
The implementation of policies from the bridge design manual follows a strict hierarchy. The
Bridge Office Organization, which is headed by the State Bridge Engineer, has numerous units
that are each assigned specific tasks (see Figure B-61).

There are also detailed schedule

requirements for deadlines, as well as timelines for projects. Most importantly, the manual
contains a flowchart showing the process for approval of new or revised standards that starts at the
point where a request for a standard is made, and ends with the publication of the standard (see
Figure B-62).

Figure B-61. The divisions in the MnDOT Bridge Office Organization
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Figure B-62. The flowchart showing the workflow process for the creation and/or revision of standards
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B.9 MISSISSIPPI
The Mississippi Department of Transportation (Mississippi DOT) has published information
regarding bridge design policy in their Bridge Design Manual and in their Standards.
B.9.1 Policy Documentation
The current Bridge Design Manual is the Version 6.1., the previous versions are not available.
The date of last change to the files is listed for all the documents (see Figure B-63). The cover of
the Bridge Design Manual includes a table that contains the history of manual revisions organized
by date and reason (see Figure B-64). The table of contents has hyperlinks for all listed sections
however, it does not have a numbering system, which creates a hassle when finding a particular
section. The different levels of chapter organization are tabbed, which helps to differentiate
between sections and subsections (see Figure B-65). The text within the Bridge Design Manual
is organized in numbered lists that are separated by bolded headings.

Figure B-63. List of documents with last changed date (Mississippi DOT 2018)
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Figure B-64. History of BDM revisions (Mississippi DOT 2010)

Figure B-65. Excerpt of the organization of the sections and subsections within the table of contents
(Mississippi DOT 2010)

Some Standard Design Detail Sheets are included at the end of the manual, others are located
separately under Standards.
B.9.2 Rationale Behind Policies
A detailed list of memorandums related to bridge design (Bridge Design Memos) are available in
PDF format with the last changed date indicated. A sample of a bridge design memo that indicates
the person directed to, person who the memo is from, the date, and the details is shown in Figure
B-67. However, the Bridge Design Manual is revised/updated without sending notice. No detailed
revision history or a summary of rationale behind changes is given.
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Figure B-66. List of Bridge Design Memos (Mississippi DOT 2018)

Figure B-67. Sample of the Bridge Design Memo (Mississippi DOT 2018)

B-49

B.9.3 Policy Implementation Guidelines
The bridge design manual is a very short document. It is supposed to be used in conjunction with
the latest AASHTO LRFD Specifications. The manual provides design details (Figure B-68) and
standard details. A separate CADD Manual is published with specific instructions for installing
and using the bridge division CADD workspace in order to obtain uniformity and establish
standard policies and procedures in the preparation of design and construction plans for highway
structures (see Figure B-69).

Figure B-68. Sample details provided within the Bridge Design Manual

Figure B-69. Guidelines given in the CADD Manual (NMDOT 2009)
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B.10 MONTANA
The Montana Department of Transportation (MDT) publishes the Montana Structures Manual and
the Bridge Design Standards. The manual is published in two parts: Part I focuses on bridge
projects in general, explaining the organization’s roles and the workflow process. Part II focuses
on the bridge design policies.
B.10.1 Policy Documentation
The Montana Structures Manual is organized in a numerical system with topics being organized
in subsections under general chapters. However, in Part I, the subsections are not as detailed as in
the manuals of other states and no hyperlinks are provided. Only Part I can be downloaded as a
complete PDF. Hence, the users have to manually go through each section of Part II to access the
complete manual. Part II includes a detailed table of contents with subheadings listed as hyperlinks
(see Figure B-70).

Figure B-70. Part of the detailed table of contents found in Part II of the manual (MDT 2002a)
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Montana Structures Manual-Part II is the part that focuses on bridge policies (Part I is discussed
under the “Policy Implementation Guidelines” section). It is written in a two-column textbookstyle format, the paragraphs of text makes it difficult to skim quickly and understand the policy
(see Figure B-71). Chapters do include various equations and parameters, as well as some standard
design details that are integrated within the manual. Chapter 25, which focuses on computer
programs, shows screenshots of input and output screens that help users navigate through the
software (see Figure B-72). However, there are no hyperlinks to other sections or outside sources
provided throughout the manual.

Figure B-71. Example of a typical section of the Montana Structures Manual-Part II (MDT 2002a)
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Figure B-72. Example of a graphical user interface of a software presented in Chapter 25 of the Montana
Structures Manual-Part II (MDT 2002b)

The Bridge Design Standards is organized into standards and guidelines (Figure B-73). The
majority of the document is written in a layered list format (Figure B-74).

(a) Cover page of the Bridge Design Standards

(b) Description of the content presented in the Bridge Design Standards
Figure B-73. Description of the Bridge Design Standards content
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Figure B-74. Format of the Bridge Design Standards

B.10.2 Rationale Behind Policies
Montana Structures Manual-Part I includes a systematic overview of the revision and review
process. The process starts at the submission of the proposal to the Bridge Design Engineer and
next to a four-person Review Committee, and then to the District Administrators if necessary. It
then details that a memo of the changes is distributed to all manual holders. The Review
Committee meets every three months, or as needed. The Montana Structures Manual-Part I also
includes a list of responsibilities of the Review Committee, such as keeping a history of revisions
in chronological order. A form is included for revision requests (see Figure B-75).

B-54

Figure B-75. The Revision Request form found in Montana Structures Manual-Part I (MDT 2004)

B.10.3 Policy Implementation Guidelines
Montana Structures Manual-Part I is organized in two-columns with the text mostly consisting of
numbered lists (see Figure B-76). This part revolves mostly around the organization and how the
bridge design process should be carried out. It provides an organizational flowchart of MDT that
shows where each person involved in the design process falls within the organization’s hierarchy
(see Figure B-77).
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Figure B-76. Typical format of the text of Montana Structures Manual-Part I (MDT 2004)
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Figure B-77. Flowchart showing the organizational hierarchy of MDT for Bridge Bureau (MDT 2004)
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Montana Structures Manual-Part I also provides a series of schematics that provide a systematic
summary of the methods used to manage projects undergoing the design process (see Figure B-78).
Each schematic lists the activity and then gives an overview of the activity, what the desired
outcomes are, and what the tasks are, as well as the responsible units. Other parts of the Montana
Structures Manual-Part I give detailed instructions on what to include in reports and other types
of documentation. There are several template documents included to ensure consistency of
documentation.

Figure B-78. Example of the schematic that shows the bridge project workflow ((MDT 2004))
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In response to the AASHTO Survey, Montana included the Montana Department of
Transportation Road Design Manual Comment Form. The form is not a bridge design revision
form like what several other states have published, however, the Road Design Manual Comment
Form is similar in that it asks for what comments the user is reporting, what sections of the manual
would be affected, and a rationale if the comment suggests a revision (see Figure B-79).
Additionally, the form asks for a list of policies, memos, manuals, and other documents that would
be affected by comments regarding the manual, as well as any references that support the user’s
comment (see Figure B-79). While the previously mentioned details are filled out by the user,
there is also a section that is completed by the Road Design Manual Committee; this section acts
as a record for the meeting where the comments are discussed and documents the date, attendees,
the conclusions the meeting drew, and any follow-up actions that are required (see Figure B-80).

Figure B-79. The portion of the Road Design Manual Comment Form to be filled by the user
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Figure B-80. The portion of the Road Design Manual Comment Form that is filled by the Road Design
Manual Committee

B.11 NEW HAMPSHIRE
New Hampshire Department of Transportation (NHDOT) organizes bridge design policy into the
Bridge Design Manual, Bridge Details, Bridge Detail Sheets, and Sample Plans. The Bridge
Design Manual contains the design policies while the Bridge Details and Bridge Detail Sheets
include the design standards. The Sample Plans consists of documents that serve as guidelines
and a self-check during the bridge design process.
B.11.1 Policy Documentation
NHDOT has published two versions of their Bridge Design Manual, the first is a historical version
from October 2000 (Bridge Design Manual v1.0) and the second is the current version that was
published in January 2015 (Bridge Design Manual 2.0). While both versions are accessible as
compiled PDFs, the newer one is also accessible in individual chapters. However, the Bridge
Design Manual 2.0 is not fully completed, there are completed, partially completed and incomplete
chapters (see Figure B-81). Updates to the Bridge Design Manual (BDM) take place on an asneeded basis.
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Figure B-81. Status of the Bridge Design Manual 2.0 (NHDOT 2015a)

The Bridge Design Manual is organized by chapters denoted using a numerical system and these
chapters are subdivided into sections following the corresponding chapter numbers (see Figure
B-82). The appendices of each chapter are located at the end of each respective chapter. A table
of contents for the chapter is given when the individual chapters are opened, no hyperlinks are
provided.
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Figure B-82. Chapter 5 table of contents (NHDOT 2015b)

The manual is written in a textbook-style format with brief paragraphs explaining the reasoning
behind policies (see Figure B-83). Small illustrations and equations are provided to supplement
the text. Appendices at the end of each chapter include samples of forms and different documents
such as flowcharts and tables.

Figure B-83. Sample text showing the textbook-style format that includes some background information
regarding the policy (NHDOT 2015b)
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The Bridge Details show various standard design details that serve as “examples of items that are
often used with very similar application from job to job.” Bridge Detail Sheets are plan sheets that
can be used on different NHDOT bridge projects.
B.11.2 Rationale Behind Policies
Included in the Bridge Details, Sample Plans, Bridge Detail Sheets, and besides the individual
chapters of the Bridge Design Manual are chapter revision histories (see Figure B-81). These
histories are in a table format and are organized according to the date of revision and section. The
table also includes a description of the revision for each revision and sometimes, has the
background information on the change that serves as rationale. If a section was updated, then both
the original and revised text is shown; the original text is in red and has a strikethrough (see Figure
B-84).

Figure B-84. Example showing the revision history of a chapter in Bridge Design Manual 2.0 (NHDOT 2016)

NHDOT has two types of Design Memorandums: Active Memorandums and Inactive
Memorandums. As shown in Figure B-86, Active Memorandums “are issued as interim updates to
the Bridge Design Manual” (NHDOT 2015a). “They supersede the contents of the Manual and
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will remain in effect until superseded by a chapter revision.” (NHDOT 2015a).

Inactive

Memorandums are updates that have been incorporated into the latest revision of the BDM (see
Figure B-87). They are provided to document and clarify the evolution of the Manual. Both types
of memorandum are organized by date and record changes made to the Bridge Design Manual,
Bridge Details, and Bridge Detail Sheets. A list of memorandums is provided in a tabular format
with subject, date of issue, issue number, and a hyperlink to the relevant document (see Figure
B-85). The specific parts of each publication that is being modified is listed, following by a
summary of what is being changed; the summary includes some rationale as it notes when revisions
are made due to NHDOT policies having been changed.

The summary is followed by a

background information section that provides information to identify the rationale.

The

memorandums also include copies of the revised design details that show which ones have been
changed or are new.

Figure B-85. Active and inactive design memorandums available on the web (NHDOT 2015a)
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Figure B-86. Example of an active design memorandum ((NHDOT 2015a))
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Figure B-87. Example of an inactive design memorandum ((NHDOT 2015a)
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B.11.3 Policy Implementation Guidelines
The Sample Plans, which also include the Bridge Plan Checklists, are a set of documents that serve
to aid in the bridge project process and act as a system of self-checks for the involved individuals.
The checklists are Excel spreadsheets that include lists of general required information for a
specific project, as well as the date of completion and space for any comments (see Figure B-88).
These spreadsheets allow for a record of a project’s process and give a general guide to follow.
Other sample documents—such as notes, bridge plans, and design standards—are also included to
provide a guide for maintaining consistency.

Figure B-88. Sample checklist (NHDOT 2015c)

In section 1.2.2, the Bridge Design Manual lists each organizational element and design
responsibilities. Each group involved in the project, such as the consultant section and the
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administrator, is listed along with all of their respective responsibilities. Chapter 1 also provides
instructions on how to complete various processes, such as contract procedure and QC/QA
procedure. The steps for completion are provided as well as the responsible parties. A detailed
numbered list of instructions is provided for project development (see Figure B-89). Checklists
for reports are also included to ensure consistency of records (see Figure B-90).

Figure B-89. Part of the detailed step-by-step instructions on project development (NHDOT 2015d)

Figure B-90. Example of the checklists included within the manual for self-checks (NHDOT 2015d)

B.12 NEW MEXICO
The New Mexico Department of Transportation (NMDOT) documents bridge design policy in
their Bridge Procedures and Design Guide. The bridge design standards are collectively stored as
Standard Specifications for Highway and Bridge Construction.
B.12.1 Policy Documentation
The Bridge Procedures and Design Guide has a table of contents organized by chapter and
subsections that extend up to two levels (see Figure B-91). Appendices, a list of tables, and a list
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of figures are also included. Tabbing is not used to differentiate the levels of organization, making
the table of contents hard to read. There are also no hyperlinks in the table of contents. The text
is written in a two-column format with subsections divided by a blue, bolded heading (see Figure
B-92). For many of the policies, a brief background is provided to explain the subject matter.

Figure B-91. Excerpt of the table of contents showing the organization (NMDOT 2018)

Figure B-92. Example of the organization of the text within the Bridge Procedures and Design Guide
(NMDOT 2018)

The Standard Specifications for Highway and Bridge Construction contains both the “Standard
Specifications”, the “Standard Drawings” and the “Bridge Design Standards and Criteria” (see
Figure B-93). Two versions of “Standard Specifications” are provided: 2014 Specs for Highway
and Bridge Construction and 2007 Specs for Highway and Bridge Construction. The “Standard
Drawings” are grouped by Division and are all in PDF format; a collective list of all the active
drawings is also available and categorized based on the division and then by section number (see
Figure B-94). The “Bridge Design Standards and Criteria” has drawings that are not grouped and
are available in both PDF and DWG formats.
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Figure B-93. The “Standard Drawings” and” Bridge Design Standards and Criteria” (NMDOT 2012)

Figure B-94. Summary of the active drawings list (NMDOT 2012)
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B.12.2 Rationale Behind Policies
Revision history and the rationale behind policies are not included in the Bridge Procedures and
Design Guide. However, summaries of the revised drawings are listed based on the revision date
(see Figure B-95)

Figure B-95. Revision history of active drawings (NMDOT 2012)

B.12.3 Policy Implementation Guidelines
Diagrams, equations, lists, and tables in the Bridge Procedures and Design Guide provide
parameters and specifics for scenarios. In Appendix B, two flowcharts are given that outline the
workflow of Structural/Bridge Bureau Submittals (see Figure B-96).
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Figure B-96. Flowchart outlining the workflow involved in Structural/Bridge Bureau Submittals (NMDOT
2018)
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B.13 NEW YORK
The New York Department of Transportation (NYSDOT) offers the bridge design manual in US
customary units as well as metric units. Bridge detail sheets are also provided in these two unit
systems. Only the US customary unit version was reviewed for this study. Besides the bridge
detail sheets, an additional set of standard design details is provided as “Emergency Bridge
Contract Drawings”.
B.13.1 Policy Documentation
Hyperlinks are provided to access the standards and policies. The updated or published date is
listed next to the hyperlinks (see Figure B-97). The bridge design manual webpage shows a table
with a revision history that includes the dates of revision along with an extremely brief summary
of the changes (see Figure B-98). While the manual is presented as a single PDF, electronic forms
included in the appendices are also given as separate, fillable Word documents.

Figure B-97. Hyperlinks on NYSDOT webpage leading to various manuals, detail sheets, and other
documents (NYDOT n.d.)
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Figure B-98. NYSDOT webpage showing the bridge design manual and a brief revision history (NYDOT
n.d.)

The Bridge Manual opens with a table of contents that is organized by chapter. There are no
subsections listed to specify content. Hyperlinks are provided to access each chapter. Detailed
tables of contents for individual chapters is provided at the beginning of each chapter (see Figure
B-99). Hyperlinks are still provided for the chapter headings, but not for the specific subheadings.
In addition to the Table of Content, List of Figures and List of Tables are provided with their page
numbers.
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Figure B-99. Part of the detailed table of contents showing multiple layers of subheadings (NYSDOT 2017)

The policies within the manual are written in a textbook-format; for each policy, background
information in paragraph form is given regarding the nature of the policy. The details and criteria
for some of the longer policies are given in a bulleted list format, this distinguishes it from the rest
of the information making it easier to read and comprehend (see Figure B-100). Hyperlinks to
other sections of the manual and external sources are provided within the text. Small figures are
provided in the background information parts of the manual to help illustrate various concepts.
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Figure B-100. Format of the manual content (NYSDOT 2017)

The Bridge Detail Sheets are organized using a letter-number system: the first two letters are
always BD for bridge design, followed by two letters that group sheets with a similar theme (for
example; AB for abutment), then by a number that organizes the sheets sequentially, and finally
by a suffix (R#) that indicated how many times the sheet has been revised. These sheets are
arranged under the relevant bridge element group assigned with a group ID (for example; for
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Abutments, the group ID is AB-E) as seen in Figure B-101. Sheets that have been revised within
the past 12 months are highlighted yellow in the listing.

Figure B-101. Bridge detail table of contents where the sheets are grouped by general topic (NYSDOT n.d.)

The initial webpage includes hyperlinks that group the detail sheets by group, along with the last
date of revision besides them (see Figure B-101). When a group is opened, it shows the hyperlinks
to individual bridge detail sheets along with their date of issuance (see Figure B-102). However,
the detail sheets do not indicate what changes have been made.

Figure B-102. Individual bridge detail sheets listed under the relevant group showing the detailed letternumber system used to organize them (NYSDOT n.d.)
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B.13.2 Rational Behind Policies
NYSDOT provides a separate document that summarizes revisions to the bridge manual made in
the previous year. A copy of the first edition bridge manual is also provided for historical
reference. Within the revisions document, there is no mention of the specific revision dates nor of
the rationale behind changes. The changes are organized by chapter and a summary of the change
is listed under the chapter heading with no reference to policy numbers or other types of
subheadings within a chapter (see Figure B-103). The changes are not separated from one another
making them hard to read. This poses a challenge because as the list of changes become longer,
the list of revisions will become cluttered making it hard to locate a specific change if needed.

Figure B-103. Part of the manual revisions showing the organization of the content (NYSDOT 2017)

Several tables and equations listed within the bridge design manual provide specific parameters
needed for calculations. However, not many policy implementation guidelines are provided.
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B.14 NORTH DAKOTA
North Dakota Department of Transportation (NDDOT) has multiple bridge design publications.
The design policies are in the Design Manual, design standards are in the Standard Drawings, and
revisions and updates are in the Recent Revisions, Corrections and Updates. Supplemental
information is included in Preliminary Engineering and Plan Review which provides a table of
responsibilities for every involved party in the Design Guidelines, Reference and Forms, and Plan
Preparation Guide.
B.14.1 Policy Documentation
The Design Manual is offered in chapters (Chapter I -VII), a PDF of the entire manual is not
available. Each chapter starts with a table of contents that provides hyperlinks to each section
within the chapter. Specific policy numbers are not given, only the general subject matter (see
Figure B-104).

Figure B-104. Example of the table of contents with specific sections and their hyperlinks (NDDOT n.d.)

The manual is organized in a paragraph format with each policy divided by a bolded heading and
policy number (see Figure B-105). There is no background or rationale provided for the policies.
There are several small diagrams to supplement the text. The appendices for each section are
located after their respective section (see Figure B-104) and vary greatly in content; most include
diagrams, maps, and other information that supplement the chapter contents.
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Figure B-105. Example of text within the manual, it is formatted into paragraphs with bold headings
(NDDOT n.d.)

The Standard Drawings are separate from the Design Manual and are organized into a table by
number, title, and revision date. The drawings that were added or revised within the last year are
highlighted in yellow in the table. An option is available to search for a particular drawing using
its title (see Figure B-106).

Figure B-106. Sample list of standard drawings with highlights to distinguish the recently revised or added
drawings (NDDOT 2018a)

B.14.2 Rationale Behind Policies
All changes to the design manual, references, and forms are recorded in Recent Revisions,
Corrections and Updates. The information is organized into tables with the revisions to the Design
Manual separate from those to the references and forms. The tables of changes to the Design
Manual are split according to year. For each year, the revisions are organized by date, chapter,
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and section (see Figure B-107). For each revision, there is a brief description of the change, but
no rationale is provided.

Figure B-107. Revisions and other changes to the Design Manual in 2018 (NDDOT 2018b)

The table for the references and forms is not split but has subheadings to differentiate different
documents (see Figure B-108). The revisions are organized by date and include a one or two-line
summary of the change, however, no rationale is provided.

Figure B-108. Changes to other documents besides the Design Manual (NDDOT 2018b)
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B.14.3 Policy Implementation Guidelines
Two documents, Preliminary Engineering and Plan Review, provide a way of determining what
parties are involved in each step of the bridge design process. Both documents consist of tables
that document the level of involvement that each party has for each step of the process, making it
easier to assign responsibility and improve intra-organizational communication (see Figure
B-109).

Figure B-109. The Plan Review showing the responsibilities of staff and units involved in the plan review
process (NDDOT 2018c)

NDDOT also provides a few other supplementary documents: Design Guidelines, Reference and
Forms, and Plan Preparation Guide. The Design Guidelines includes an overview of NDDOT’s
philosophy through sections such as the Design Philosophy, Investment Strategies, and Design
Guidelines (see Figure B-110). The Reference and Forms link contains resource files that are

B-82

organized into a table by name, category, division, and revision date (see Figure B-111). Files that
have been updated and/or added in the last 90 days are highlighted in yellow within the table.
Options to search for a form within this table by title and to view the available forms based on its
title or category are available. The Plan Preparation Guide includes a collection of reoccurring
plan sheets and notes for the Design Section and the Bridge Section (see Figure B-112). The notes
provide the information on the latest construction practices of NDDOT.

Figure B-110. Example of the Design Guidelines content (NDDOT 2017)

Figure B-111. Example of the References and Forms table sorted by title (NDDOT 2018d)
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Figure B-112. The webpage for the Plan Preparation Guide that provides hyperlinks to the plan sheets and
bridge notes (NDDOT 2018e)

There are various workflow diagrams detailing the process for specific projects (see Figure B-113).
Design Guidelines for specified projects are also provided in tables, highlighting the sources for
relevant parameters and information. Within the main text of the manual, there are equations,
commonly used parameters, and variable definitions.
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Figure B-113. Workflow examples (NDDOT n.d.)
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B.15 RHODE ISLAND
Rhode Island Department of Transportation (RIDOT) presents bridge design policies using the
Bridge Design Manual and the Bridge Design Standard Details.
B.15.1 Policy Documentation
The Bridge Design Manual contains a detailed table of contents that is organized by chapter,
and subsections that extend up to three levels. Only the chapter headings are hyperlinked (see
Figure B-114).

Figure B-114. Excerpt from the table of contents showing the detailed organization and the hyperlink for
the chapter heading (RIDOT 2007)

Within the Bridge Design Manual, the text is organized into a paragraph format that is divided
using bolded headings (see Figure B-115). In some sections, there are bullet points used to
break up the text, making it easier to read. AASHTO is referenced numerous times and each
time it is referenced, a citation to the specific article of AASHTO is included to the right of the
paragraph (see Figure B-115).
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Figure B-115. Example of the organization of the text within the manual with references to AASHTO
(RIDOT 2007)

The Bridge Design Standard Details are provided in a single PDF. While there is a table of
contents, there are no hyperlinks, which make it difficult to navigate through the file. The file
size is at 28.6 MB and users may have difficulty loading and scrolling through the document.
B.15.2 Rationale Behind Policies
Neither revision history nor rationale behind changes were found.
B.15.3 Policy Implementation Guidelines
Tables and graphs provide parameters and additional information pertaining to specific
scenarios however, unlike the manuals from other states, detailed examples are not provided.
B.16 TEXAS
The Texas Department of Transportation (TxDOT) provides three primary documents: a
Bridge Design Manual, a Project Management Guide, and a Best Practices Workbook. The
Bridge Design Manual provides information on policies relevant to TxDOT projects, the
Project Management Guide contains descriptions of the processes and procedures that are
needed to successfully complete a project, and the Best Practices Workbook contains
documents to help with monitoring and recording progress on a project. TxDOT also gives
access to Bridge Design Standards, as well as memorandums documenting their revision
histories and a guide that serves as a quick-reference for information regarding the standards.
The Communications Manual provides users with guidelines for proper communication in
areas such as structured writing and business communications.
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B.16.1 Policy Documentation
TxDOT only provides access to the most recent version of the LRFD Bridge Design Manual.
The second page of the manual presents the latest date of revision, the version that the current
version supersedes, and a brief overview of the updates/revisions in the current version (see
Figure B-116). There is also a table summarizing the changes since 2005 (see Figure B-117).
A vertical blue line along the right edge and a different font type are used to highlight the
subsections with changes/revisions (see Figure B-118).

Figure B-116. Example of a revision notice that includes the revision date, a summary of the changes,
and the version that the current Bridge Design Manual l supersedes (TxDOT 2018a)

B-88

Figure B-117. Part of the table showing a summary of the changes made to the Bridge Design Manual
since 2005 (TxDOT 2018a)

Figure B-118. Format of the table of contents of the Bridge Design Manual (TxDOT 2018a)

The manual is not organized numerically; rather the sections are divided by topic, and then by
subsections that explain aspects of that topic (see Figure B-118). Each section and subsection
listed in the table of contents are hyperlinked to allow for easy navigation. The lack of
numerical identification for policies may confuse users as it creates a challenge when referring
to a specific policy elsewhere. While the entire table of contents is at the beginning of the
manual, at the beginning of each chapter, there is a table of contents detailing the subsections
for that specific chapter.
The manual content is presented in a single column format. The revisions/updates are indicated
by placing a blue line along the left margin and, sometimes, by using a different font type (see
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Figure B-119). It is challenging to identify all the updates/revisions since they are not
consistently presented with the specific font type.

Figure B-119. Format of the Bridge Design Manual content (TxDOT 2018a)

The policies do not provide much background information or explanation but instead, provide
straightforward instructions, the majority of which are formatted into a bulleted list (see Figure
B-120). The way each policy is divided into subsections allows for a clear overview of the
policy and eases user understanding.
TxDOT Bridge Standards are organized by general topic area and are available as PDF and
DGN files. Within the general topic areas, the standards are organized by revision date,
standard name, and a description (see Figure B-121).
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Figure B-120. Example of how the manual is written; it shows the bulleted list format as well as the
straightforward writing that lacks any background information (TxDOT 2018a)

Figure B-121. List of Bridge Standards (TxDOT 2018a)
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B.16.2 Rationale Behind Policies
While no rationale is provided, TxDOT does allow access to past revision notices through a
hyperlink located on the second page of the manual (see Figure B-122). The revisions do not
have a set period of time between them. Each revision notice includes a brief overview of the
changes made, as well as the revision date and the version used prior to the revision. There is
no access to the previous versions of the manual which may pose a problem if one was
attempting to see any prior revisions.
The webpage containing hyperlinks for the Bridge Standards also includes a list of
Memorandums of Issued/Revised Standards From September 2000 to Present. Older memos
are also available and can be seen by accessing the hyperlink named “Show Previous Memos”.
The memos contain a detailed description of the changes made to various standards however,
they do not contain any rationale for the changes (see Figure B-123).

Figure B-122. Example of the memorandums detailing changes to the Bridge Standards.
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Figure B-123. A memorandum issued regarding the Revised Prestressed Concrete Beam Designs Standard
Drawings (TXDOT 2018b)

In response to the AASHTO Survey, TxDOT has outlined the workflow of the revision and
publication process for their online manuals. The workflow shows each step of the process
and the members involved in the workflow (Figure B-124).
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Figure B-124. The online manual revision and publication workflow (AASHTO 2014)

B.16.3 Policy Implementation Guidelines
For policies, the manual includes various constraints, equations, and parameters for use in
specific scenarios (see Figure B-125).

Figure B-125. Example of the parameters given within the manual for specific situations

The Guide to Bridge Standard Drawings is a quick-reference guide for bridge designers to
gather information regarding bridge standards. The document contains a revision history on
the first page with the latest changes being distinguished using green fonts. The guide contains
tables with background information on the bridge design components contained in the
standards. The tables discuss the advantages and usefulness of each component, as well as the
standard drawing features, restriction regarding the use of the standards, and other topics (see
Figure B-126).
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Figure B-126. Sample page from the Guide to Bridge Standards showing the table of information
regarding types of bridge design components

The Local Government Projects Best Practices Workbook guides users through the process of
completing a project, starting with the project initiation and ending with project close-out and
maintenance. The book contains many forms in a workbook-style format that team members
can fill out to track the process of the project (Figure B-127). These forms also provide a good
record of lessons learned during each of these projects.
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Figure B-127. Example of the worksheet-style forms found in the Best Practices Workbook (TxDOT
2015a)

The Local Government Project Maintenance Guide also guides users through the project
process similar to the Best Practices Workbook, starting at the project initiation and ending
with the project close-out and maintenance. It also includes various flowcharts to guide users
through the activities of a project (see Figure B-128), as well as a list of abbreviations for
different organizations and transportation-related projects.

Figure B-128. Example of the workflow diagrams found in the Project Maintenance Guide (TxDOT
2015b)

While this guide does not include worksheets to fill out, it includes detailed instructions on
how parts of a project should be executed, including the different groups who are involved and
specific actions that need to be completed in order to complete that stage of the process (see
Figure B-129).
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Figure B-129. Example of the detailed instructions found in the Project Maintenance Guide that help
identify the responsibilities of different units involved with a project (TxDOT 2015b)

The TxDOT Communications Manual documents the recommended guidelines for
communication matters such as writing structure, business communications, and manual
standards. The manual is structured like a textbook with lessons and examples on how to write
effectively; it serves to ensure consistency and proper communication amongst all responsible
parties of projects (see Figure B-130).

Figure B-130. Example of writing guidelines located in the Communications Manual
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B.17 WISCONSIN
The Wisconsin Department of Transportation (WisDOT) organizes their information into three
publications: Bridge Manual, Standard Drawings, and Update Archives. The Bridge Manual
contain the bridge design policies as well as background information concerning the policy.
The Standard Drawings contain the design guides and details. The Update Archives contain a
summary of the changes that took place, as well as copies of the standards and manuals from a
six-month period.
B.17.1 Policy Documentation
The manual can be accessed as individual chapters, two discrete volumes, or a single file that
combines volume 1 and 2 (see Figure B-131). Each chapter has a table of contents that is
organized numerically with section and subsections, as seen in Figure B-132.

Each

section/subsection in the table of contents is hyperlinked. The table uses a single column
format to present the content. Within the chapter, policies are separated from the text by
placing them in a textbox and titling them as a “WisDOT policy item:”, as shown in Figure
B-133. While this creates an effective way of identifying a policy and understanding the
reasoning behind the policy, it might complicate navigation if a user is just trying to find a
specific policy due to the lack of granularity.

Figure B-131. WisDOT website showing Bridge Manual chapters and related information (WisDOT 2018)
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Figure B-132. Organization of information in the table of contents of the Bridge Manual (WisDOT 2018)

Figure B-133. Example of a WisDOT policy within the Bridge Manual (WisDOT 2018)

The manuals are updated about every six months, the most recently updated date is listed next
to the chapter link. References to outside material is cited throughout the manual however, no
hyperlinks are given to direct the user to those references.
The bridge design guides are listed separately as Standard Drawings. These are also organized
by chapter title and then by section titles, as seen from Figure B-134. The design guides also
include the most recent date of revision.

Figure B-134. Organization of topics in the table of contents in the Standard Drawings (WisDOT 2018)
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B.17.2 Rationale Behind Policies
The textbook format of the bridge design manual provides a thorough explanation of the
various concepts and background needed to understand the policy. Various diagrams that
illustrate specific concepts support the text.
Changes to both the design manuals and guides are listed in the Updates Archive. These
updates are also published on a six-month time period, once in January and once in July, and
are organized by month and year. The specific date that the update was published is also
provided alongside the title. This method of presenting the changes is good as long as the user
does not need a timeline of changes for a specific section; in that case, they would have to go
through each individual update to compose such a list. Within the updates, the most important
revisions are first listed by general chapter number for the design manuals and by specific
number for the standard drawings, as seen in Figure B-135. Under that, the updates of the text
within the manual are organized by chapter number and page number, along with a summary
of the change, as shown in Figure B-136. Due to the lack of a date associated with the change,
this method may be ineffective if a chronological list of changes to a section is needed. A
detailed report of the changes to the standard drawings is also included, showing each standard
drawing along with any changes made, see Figure B-137. The Updates Archive provides
access to copies of previous versions of the standards.

Figure B-135. Example of a Memo in the Update Archive (WisDOT 2018)
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Figure B-136. Example of the detailed changes to the text of the Bridge Manual

Figure B-137. Example of the detailed changes to the Standard Drawings
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B.17.3 Policy Implementation Guidelines
A limited amount of resources is provided within the manual, a few of which can be seen in
Figure B-138. Example calculations and templates are not provided.

Figure B-138. An example of the scenario-specific guidelines given in the Bridge Manual (WisDOT 2018)
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Table B.1. Links to State DOT Manuals and Guides
DOT

Alabama

Alaska

Florida

Georgia
Idaho
Iowa
Michigan
Minnesota
Mississippi

Documentation
Structural Design
Manual
Bridge Special Project
Drawings
Bridges and Structures
Manual
Bridges and Structures
Manual
Structural Manual
Structures Design Office
Design Standards
Details & Data Tables
Archived Publications
Current
Bulletins/Memorandums
Archived Bulletins
Bridge and Structures
Design Manual
Bridge Design Basic
Drawings
Bridge Design Manual
LRFD Design Manual
Bridge Standards
Checklists
Bridge Design Manual
Bridge Design Guides
Bridge Design Manual
Bridge Details Manual
Bridge Design Manual
Standards

Weblink

https://www.dot.state.al.us/brweb/.

http://www.dot.state.ak.us/stwddes/desbridge/bridgemanual.shtml
http://www.dot.state.ak.us/stwddes/dcsprecon/stddwgspages/bridge_eng.shtml
http://www.fdot.gov/structures/StructuresManual/CurrentRelease/StructuresManual.shtm
http://www.fdot.gov/structures/cadd/standards/standards.shtm
http://www.fdot.gov/structures/DocsandPubs.shtm
http://www.fdot.gov/structures/Memos/currentbulletins.shtm
http://www.fdot.gov/structures/Memos/archivedbulletins.shtm
http://www.dot.ga.gov/PartnerSmart/DesignManuals/BridgeandStructure/GDOT_Bridge_and_Structures_Policy_Manual.pdf
http://www.dot.ga.gov/PartnerSmart/DesignSoftware/Pages/Bridge.aspx#tab-1
https://itd.idaho.gov/bridge/
https://iowadot.gov/bridge/design-policies/bridge-design-manual
https://iowadot.gov/bridge/bridge-and-culvert-standards/bridge-standards
https://iowadot.gov/bridge/design-policies/bridge-and-culvert-plan-checklist
https://mdotcf.state.mi.us/public/design/englishbridgemanual/
https://mdotcf.state.mi.us/public/design/englishbridgeguides/
https://www.dot.state.mn.us/bridge/pdf/lrfdmanual/lrfdbridgedesignmanual.pdf
https://www.dot.state.mn.us/bridge/pdf/cadd/files/bdetailspart1/bridge-details-manual-part-1.pdf
http://mdot.ms.gov/documents/bridge/Manuals/MDOT%20Bridge%20Design%20Manual.pdf
http://mdot.ms.gov/portal/bridge.aspx
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Montana

Montana Structures
Manual
Bridge Design
Standards

New
Hampshire

Bridge Design Manual

New
Mexico

New York
North
Dakota
Rhode
Island

Texas

Wisconsin

Bridge Procedures and
Design Guide
Standard Specifications
for Highway and Bridge
Construction
Bridge Manual
Bridge Detail Sheets
Emergency Bridge
Contract Drawings

https://www.mdt.mt.gov/publications/manuals.shtml

https://www.nh.gov/dot/org/projectdevelopment/bridgedesign/documents.html

http://dot.state.nm.us/content/nmdot/en/Engineering_Support.html#b

https://www.dot.ny.gov/divisions/engineering/structures/manuals/bridge-manual-usc
https://www.dot.ny.gov/main/business-center/engineering/cadd-info/drawings/bridge-detail-sheets-usc
https://www.dot.ny.gov/divisions//engineering/structures/repository/files/emergency_contract_dwgs.pdf

Bridge Design Manual

https://www.dot.nd.gov/manuals/design/designmanual/designmanual.htm#

Bridge Design Manual
Bridge Design Standard
Details
Bridge Design Manual
Best Practices
Workbook
Project Management
Guide
Standards
Bridge Manual

http://www.dot.ri.gov/documents/doingbusiness/RILRFDBridgeManual.pdf

Standard Drawings
Update Archives

http://www.dot.ri.gov/documents/doingbusiness/RIDOT_Bridge_Standards.pdf
http://onlinemanuals.txdot.gov/txdotmanuals/lrf/lrf.pdf
http://ftp.dot.state.tx.us/pub/txdot/lgp/procedures/workbook.pdf
http://ftp.dot.state.tx.us/pub/txdot/lgp/procedures/guide.pdf
https://www.dot.state.tx.us/insdtdot/orgchart/cmd/cserve/standard/bridge-e.htm
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/bridge-manual.aspx
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/bridge-manual-standards.aspx
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/bm-updates.aspx
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APPENDIX C: SURVEY OF STATE DOTS

C-1

Texas DOT Response

C-2

The Michigan Department of Transportation (MDOT) will be implementing a new Knowledge
Management System framework that responds to all the needs of the users and developers as well
provides a secure environment to maintain the integrity of the Bridge Design Manual (BDM),
Guides (BDG), Standard Plans, and Policy Documentation. Through our review of DOT
practices reported with the survey on Engineering Policy Guides, conducted by the Missouri
DOT in 2016, we noticed that your agency implemented some unique practices. It is greatly
appreciated if you could respond to the following questionnaire and provide weblinks or access
to relevant documentation.

Structured Framemaker related questions:
• In your opinion what are the advantages of Structured Framemaker to create/edit
manuals and export to other formats when compared to other word processing
programs?
o Adobe Framemaker’s structured authoring enforces a set hierarchy and rules for the flow
of content; when exported as XML, this hierarchy is maintained for import into other
tools.
o Framemaker can handle and manipulate the modification and relocation of content, regardless
of the size of the document, through its structure tree view. Microsoft Word will have difficulty
handling multiple pages/chapters, when it goes beyond +200 pages.
o Framemaker’s huge advantage is the book file that assembles the components of the manuals
by referencing; this same book file can also modify attributes all at a high level to affect the
rest in the collection.

•

Can you share the number of staff members required (assigned) for maintaining
document management system, including members with IT background and other staff
members?
o At the current time, there is only two: a publisher and a publishing technical support. The pub
tech support is the only one with a full IT background. At one point, we used to have a staff of
four: three publishers and one pub tech support.

•

•
•

In your estimation, what is the percentage of the content pieces (sections, sub-sections,
and drawings) of individual manuals reused in other manuals and documents?
o Less than 10%.
Would you be able to share a copy of your Document Type Definition (DTD) for reference?
o Yes, please see attachment file TxDOTdtdV5.dtd (text file).
Are images stored in SVG file format? If yes, what kind of information do you
frequently search for in SVG files and what tool is used to facilitate the search?
o No. We have images stored as PNG, JPEG, or GIF. Why? Majority of the images that we
receive from our engineering groups have already been converted to one of the
aforementioned image formats.
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•

Are Dynamic Content Filters used with the Document Information Typing
Architecture (DITA) to create personalized content experiences for your end users?
o Since we have a set structure that was developed in the early 2000’s, there is no need for us to
use DITA. The reason for this is that the content that we receive from our subject matter
experts (SME) about 80% of the time is already styled and formatted to the structure that
resides in Framemaker with only minor adjustments.

•

How are metadata, indexing, keywords, etc., handled?
o Our structure has attributes at the section, chapter, and book level that will appear as
metatags in the HTML. At the level of subheadings, unique IDs are implemented.

•

With the Structured Framemaker implemented, what is the location of physical storage
and organization of the documents?
o
o

o

The final published versions are posted on two separate servers: intranet and a subset on
the Internet.
Online Manuals is the keepers of the finalized product kept in its Framemaker source format
*.fm. These source files along with their PDFs and images are retained on a drive hosted on
one of our work servers. When SMEs request an update to their publication, we provide them
with clean (revision and track changes removed) files in either as Framemaker files or in Word
using custom macros that emulate the identical styles in Framemaker.
Documents are organized by book using a unique three character identifier—e.g., Right of
Way Manual Vol. 2 – Acquisition has the identifier acq. This identifier system is for our
internal use only.

Workflow related questions:
• Can you describe your internal workflow process for creating and revising
policy documents/manuals?
o
o
o

Yes, please reference attachment file RevisionProcess.pdf.
Once the manual developer has their requested files, edits are made and a manual notice
(MN) is drafted summarizing the purpose or changes in the manual.
Drafts are submitted to Audit and General Counsel through their director requesting a
review for legal compliance and internal control checks.
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o
o

•

Does every participant (user) responsible for aspects of the workflow have equal
privileges (access control)?
o

•

Adobe Framemaker 2015

What formats are used to store the documents (PDF, XML, MS Word?)
o

•

Communication via Outlook

What is the software used to create and edit the documents?
o

•

Majority of our workflow is serial. Parallel activities occur at the time of publication where
the PDF, internal, and external HTML are produced.

Is there a process for sending reminders for outstanding activities?
o

•

Our workflow is not truly automated. There is still some human interaction and communication.

Is the workflow process serial or have parallel activities?
o

•

Upon return of documents division addresses any GC/AUD comments with their SMEs.
Director signs the MN and updated files are submitted for publication.

Source files are stored in Framemaker format (*.fm).

What are the published document formats (web/HTML, wiki, PDF)?
o

web/HTML and PDF

Questions related to updates/versioning:
• How are revisions and updates handled?
o

•

Do you have a specified frequency for publishing updates (annually, monthly, or ad hoc)?
o

•

Right now, they are either ad hoc or based upon the business unit’s re-verify process so it
varies by division. Bridge Division reviews and updates on a two year cycle, unless major
changes are needed off-cycle.

Do you have a specified frequency for updating manuals, guides, and policies?
o

•

SMEs send a request via Outlook to our publisher; publisher returns files in either
Framemaker or in our customized macro-enabled Word docs.
(please see RevisionProcess.pdf & answer above )

Not at this time; however, our compliance unit is in process of recommending
guidelines/policies to that end. We will be moving toward annual review of each
published manual.

Do you have a specific employee for the revisions and edits of manuals and documents?
If so, can you share the qualifications for the position?
o

Yes, we do. On the publication side basic qualification is knowledge of HTML and PDF authoring
and some technical writing skills or experience; the rest is done via one-on-one training to learn
Framemaker or via an approved training vendor.

Questions related to the reasoning behind specific policy: (Select all that apply)
● The reasoning is embedded as commentary
● The reasoning is hyperlinked within the manuals
● The reasoning documents are stored and accessed separately
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X

o by the internal staff without restriction
o by the internal staff through a designated staff member
o by external users through a specific request to administration
o through hyperlinks provided within the web
o as appendices
o using “See also” references
o through layers in the final document
● If commentary is accessible via layers,
o the commentary layers can be accessed by a designated staff member
o the commentary layers can be accessed by all internal staff
o the commentary layers can be accessed by all users
o internal users can switch on and off the display of commentary layers
o external users can switch on and off the display of commentary layers

X

X
X
X

Other questions:
• Are there design examples that are accessible to users?
o

•

We refer users to look at existing manuals to give an idea of the look, feel, and structure of the
published content.

How is search and retrieval handled both internally and externally (the public)?
o

Both the internal and external manual collections have a search box with advanced features.
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•

What is the archival process?
o

•

Though not set in stone, at the opportunity of the publisher, folders are zipped and moved to a
specific location on our local work server; only finalized source files, PDFs, and images are
retained with at least one N-1 revision included.

Do you have a content strategy document that you would be willing to share with us?
o

Yes, we do. The publication is in process to be rewritten to reflect our current business
environment, but we can share what was relevant at one time. Please see the Communications
Manual (com.pdf).
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Ohio DOT Response
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The Michigan Department of Transportation (MDOT) will be implementing a new Knowledge
Management System framework that responds to all the needs of the users and developers as well
provides a secure environment to maintain the integrity of the Bridge Design Manual (BDM),
Guides (BDG), Standard Plans, and Policy Documentation. Through our review of DOT
practices reported with the survey on Engineering Policy Guides, conducted by the Missouri
DOT in 2016, we noticed that your agency implemented some unique practices. It is greatly
appreciated if you could respond to the following questionnaire and provide weblinks or access
to relevant documentation.
SiteCore DMS related questions:
● What was the need for migrating from SharePoint DMS to SiteCore DMS in 2016-17?
● How has the manual delivery (internal and external user access) scheme changed as a
result of this implementation?
● Who performed the migration work (staff, consultant or both)?
● Were there challenges with the migration process you would like to share?
● Do you have documents describing the migration (ex. a “content strategy” document)
that you can share?
● Do you experience any limitations when handling different file types with SiteCore?
● Do you experience any limitations when handling metadata, indexing and version control?
Workflow related questions:
● Can you describe your internal workflow process for creating and revising
policy documents/manuals?
○ We are updating the manual in sections instead of all at once. In doing so, we
are able to break up the sections into manageable parts.
○ Each part has a working group consisting of bridge designers and planners.
The working group responsibility is to produce a final draft of the part in
Microsoft Word.
○ Each working group has a leader that is a member of our Central Office –
Office of Structural Engineering. The leader is responsible for managing all
tasks necessary to complete the development of the part on schedule.
○ The work for each group is reviewed by the Bridge Standards Engineer to
ensure that the content, format, etc. is consistent throughout the publication.
This individual is also available to provide context and historical background
regarding current provisions.
○ The State Bridge Engineer has approval authority for the content.
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●

●

●
●

●

●
●

○ The format for the new manual will be two columns with the requirements in the
left column and commentary in the right column. This is similar to the AASHTO
LRFD Bridge Design Specifications.
○ Two sections of our current Bridge Design Manual are critical to releasing a new
update. Section 100 provides general information including how to use the
manual and the role it plays in design contracts. This absolutely needs to be
available first in order to introduce and implement our new two column format.
Section 400 provides information for rehabilitation of bridges and structures. The
release of this section will finally require designers to use the AASHTO LRFD
Bridge Design Specifications instead of the AASTHO Standard Specifications for
Bridges and Structures.
Does every participant (user) responsible for aspects of the workflow have equal privileges
(access control)?
○ Only the working group leaders and the Bridge Standards Engineer will have
privileges for the draft version of each part. Group members have access to a
central network file directory to provide or review information.
Is the workflow process serial or have parallel activities?
○ The workflow process has parallel activities. It is the responsibility of the Bridge
Standards Engineer to ensure consistency between these activities.
Is there a process for sending reminders for outstanding activities?
○ The working group leaders use Microsoft Outlook and Skype for Business.
Do you use any other software to create and edit documents other than SiteCore? If yes,
please list the software and the type of documents.
○ Our primary software for document development is MS Word.
○ Final documents made available to end users will be created with Adobe Acrobat
Pro DC in PDF format.
○ MS Excel is used to create some figures and printed to PDF format.
○ Bentley MicroStation is used to create some figures and printed to PDF format.
What formats are used to store the documents (PDF, XML, MS Word?)
○ The final complete document will be PDF.
○ The development files are MS Word.
○ Figures will be Excel or MicroStation
What are the published document formats (web/HTML, wiki, PDF)?
○ PDF
Are the files stored in a back-end database, in Network File System or in both places?
Please state file organization and location of physical storage.
○ All files are stored in a network file system available with read only access within
the Department. Full access is only available to the Bridge Standards Engineer.
○ Until SiteCore is implemented, published files will be available on SharePoint.
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Questions related to updates/versioning:
● How are revisions and updates handled?
o ODOT currently publishes updates to design publications twice per year on
the third Friday in January and July. The process for publication
development is defined in ODOT Policy 16-004(P) and ODOT Procedure
122-004(SP).
o The working group leader will produce the final draft of the parts. The
Bridge Standard Engineer will consolidate, review, publish and submit to
the publication development committee noted above for review.
o Upon approval of the specifications committee, the Standard Engineer
will publish the manual on the internet in pdf format.
● Do you have a specified frequency for publishing updates (annually, monthly, or ad hoc)? .
o Department publications are updated 4 times per year – January, April, July
& October. Engineering publications are updated two times per year –
January & July, to reduce the amount of information consumed by our
customers.
● Do you have a specified frequency for updating manuals, guides, and policies?
o Same as above
● Do you have a specific employee for the revisions and edits of manuals and documents?
If so, can you share the qualifications for the position?
o The Engineering publications are published by the Standards Engineer. For
structural publications, the Bridge Standards Engineer performs this duty.
The Bridge Standards Engineer is a senior bridge engineer with 10+ years
of experience.
Questions related to the reasoning behind specific policy/change/update: (Select all that
apply)
● The reasoning is embedded as commentary
● The reasoning is hyperlinked within the manuals
● The reasoning documents are stored and accessed separately
o by the internal staff without restriction
o by the internal staff through a designated staff member
o by external users through a specific request to administration
o through hyperlinks provided within the web
o as appendices
o using “See also” references
o through layers in the final document
● If commentary is accessible via layers,
o the commentary layers can be accessed by a designated staff member
o the commentary layers can be accessed by all internal staff
o the commentary layers can be accessed by all users
o internal users can switch on and off the display of commentary layers
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Yes
No
Yes
No
No
No
No
Yes
No

o external users can switch on and off the display of commentary layers
Other questions:
● Are there design examples that are accessible to users?
o There are currently no design examples in the Bridge Design Manual
● How is search and retrieval handled both internally and externally (the public)?
o Key word search available in PDF format.
● What is the archival process?
o Each time a manual is published, the previous edition is archived by the date
it was first approved. This is necessary to determine the edition applicable at
the time of contract signings.
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RE: Ohio Bridge Design Manual Questions
I followed up with our Oﬃce of Communications after receiving your email. Below is their response:

Here’s my stab at some answers. Feel free to forward this along and/or have them reach out to
me directly for more details. I started with a generalized overview of our efforts and situation,
and attempted to touch on each question individually in what follows.
Technically, we’re still keeping SharePoint as an option for a good deal of our document
hosting and access, depending on quantity and audience (the Extranet and Intranet site
are/will be SharePoint). Sitecore (as we’ll be using it, at least at first) is not really an
enterprise-level Document Management Solution (DMS) for the department, it’s intended to be
a Content Management Solution (CMS) that happens to host some of the departments’ key
documents.
The distinction between CMS and DMS may or may not be critical in this survey and line of
questioning. When I hear DMS, I think more of a customized department/enterprise-wide
document storage and archiving system/solution. Like a true point of record/resource for all
documents, we here at ODOT have and continue to traditionally use our mapped “O: Drive,”
or other file-folder based network storage shares, as the true internal “record” for current and
archived versions of our documents. We are not there yet toward a web-based DMS, and this
website redesign project does not begin to tackle all of those system challenges and nuances.
The main ODOT Sitecore site will be where only the current documents, and a limited
(agreed-upon and codified in governance individually by each business unit/publishing
office) archive of necessary or relevant earlier versions of documents will be made publicly
available freely without stipulation. We’ve run into a glut of overlapping, and potentially
contradictory, archival sets of documents in our current public SharePoint CMS system that
we do not wish to duplicate or migrate (we have upwards of 100,000+ files/versions that were
never centrally managed or indexed very well, so search results can and do turn up the wrong
iterations of files (especially those out of our control by outside services such as Google).
Full-on file and Document Management Systems are truly tricky and complicated business
systems (with the potential for complex workflows for versioning, reviewing, approvals,
histories, record-retention scheduling, publishing and auto expiration, etc.) that are much
more robust and tailored to handle all current, future and past documents, both internally and
externally. That is beyond the scope of what we want, need or are able to address for this
project at this stage.
Our new public Sitecore Content Management System is intended and being built to be leaner
and less
exhaustively complete as a point of record and more of a point of introduction and baseline
availability. That is, it’s intended to just scratch surface of document delivery by offering a
limited set of files while offering a contextual contact points or processes to those visitors who
may want or need access to anything beyond the current (or limited historical) versions of our
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primary resources. It has very hard and fast limitations in terms of file size and file types.
Individual files larger than 16 Mb are a challenge to host directly (storage involves
complicated and ‘expensive’ SQL databases rather than inexpensive traditional file storage) ,
and we’re still not sure if/how larger files can be managed, some may have to be split or
resaved in compressed formats if possible. As far as file types, we are able to host most
common formats – PDFs primarily for longer-form and specially formatted materials, but no
real support for multipage TIFFs, Flash, MR SID and/or other plug-in dependent materials.
A robust ability to support metadata, tagging and ODOT-specific taxonomy in Sitecore is in
place and is intended to help with a much better indexing and search functionality across the
site, but we will not be using it for systematic versioning and archiving at this time.
We plan on migrating full record sets for certain documents from our public SharePoint site
(with currently offer open anonymous access) to comparable but authenticated SharePoint
Extranet sites for certain business units. If these areas are comfortable sharing their archived
files to their managed audience(s). This explicitly helps provide a common understanding
between the visitor and the department that such access is semi-restricted for a reason, and
that reason is to provide greater context and control over such archival information. (like
using a Library Card or resource room in a gallery/museum or library where the material is
kept in storage until request and access is granted only on-site and with caveats.)
Our interpretation and implementation document sharing on our public site to this point has
been to put it all out there (again and again and again) and let everyone come wherever and
however they please to retrieve any resource or document that’s available. We’ve tried our
best to curate and cull (but it’s been inconsistently meted and often active links are updated,
but outdated files are not deleted or made otherwise unavailable to the public. Technically,
public-records can (and should) be offered only on request and with some stipulations to
ensure that wrong or outdated information is not mistaken or presented as current and
accurate due to a lack of understanding and context.
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Standard Procedure - 122-04(SP)
Effective: June 1, 2012
Responsible Office: Construction
Management, Engineering, Planning
Supersedes Standard Procedure 122-004(SP)
dated September 18, 2002 and 510-005(SP)
dated December 1, 2004
DEVELOPMENT OF STANDARDS AND SPECIFICATIONS

PROCEDURAL STATEMENT:
These standard procedures are for the development, approval, distribution and implementation
of all new and revised Standards and Specifications as listed under Definitions.
AUTHORITY:
Ohio Revised Code, Sections 5501.02, 5501.03 and 5501.31.
Code of Federal Regulations 23 CFR 625
REFERENCES:
Development of Standards and Specifications (Policy No. 16-004(P))
SCOPE:
These standard procedures are applicable to the design industry, contracting industry, FHWA,
and any affected department employee who may develop or request revisions to Standards or
Specifications.
BACKGROUND & PURPOSE:
The Department had a standard procedure for distribution of design standards and a standard
procedure for development of construction specifications.
This standard procedure is the merger of two former standard procedures; 122-004(SP) dated
September 18, 2002 and 510-005(SP) dated December 1, 2004, and the Administrative Ruling
for Specification Committee Supplemental Instructions dated December 9, 2005. This
document allows for more thorough and consistent development of new design standards and
construction specifications. By having a construction perspective on design standards and a
design perspective on construction specifications, it will ensure all perspectives are considered
and eliminate potential conflicts when implemented.
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DEFINITIONS:
Construction and Material Specifications Book (C&MS): A published bound book that
contains detailed provisions, together with the Plans and the Proposal, constitute the Contract
for the performance of required work. It is an official legal and technical document by which
the Department bids and constructs highway projects.
Design Manuals: A document that contains design criteria and describes plan content
associated with various design specialty areas.
Proposal Notes: Published proposal notes contain a wide variety of legal and technical
requirements necessary for the proper bidding and sale of an individual project. These notes
override all other requirements in the Plans, C&MS, Supplemental Specifications, and
Standard Construction Drawings
Publication Owner: The office that authors a Standard or Specification
Specifications: Contract documents used to issue instructions to contractors. For the purposes
of this procedure, Specifications will include: the C&MS, Supplemental Specifications,
Supplements, and Proposal Notes.
Standards and Specification Committee (Committee): Working committees, formed around
specific design tasks, construction tasks or materials, and composed of ODOT district and
central office staff, representatives from the Federal Highway Administration and industry
trade
groups.
Standards and Specifications Committee Chairperson (Chairperson): The individual assigned by
the Division of Construction Management Deputy Director with the responsibility to manage the
standards and specification development process consistent with this standard procedure.
Specifications Coordinator: The individual assigned by the Division of Construction
Management Deputy Director with the responsibility to perform the functions described in
Section VII of this procedure.
Standards: Documents related to design of an improvement. For the purposes of this procedure,
Standards will include Design Manuals and Standard Drawings.
Standard Drawings: Detail drawings furnished by ODOT describing items which are
frequently used in plans and would otherwise require a plan detail. Standard Drawings
require pre-approval for general use.
Supplemental Specifications: Individually numbered documents describing the
construction and material specifications for new items of Work.
Supplements: Individually numbered documents describing necessary information such as
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laboratory methods of test, and certification or pre-qualification procedures for materials.
PROCEDURE STATEMENT
I.

GENERAL:
A.
B.
C.
D.
E.

All requests to add, revise or delete Standards and Specifications must
be submitted in writing to the appropriate Publication Owner.
Contractors, producers, suppliers and consultants should submit
their requests through their association.
FHWA may submit their request directly to the appropriate
Publication Owner.
Department staff must submit their request through their Administrator.
All initial submissions for inclusion into the Standard or
Specifications must include or reference the following topics:
1. Standards:
a.
b.
c.
d.
e.
f.
g.
h.

Description;
Manual or Drawing;
Design Considerations (i.e. applicability to various project
types and conditions);
Method of calculation (if required);
Method of payment (if required);
Implementation procedure;
Review requirements for new/revised items; and
List of specifications or other standards that may be impacted
by the revision.

2. Specifications:
a.
b.
c.
d.
e.
f.

II.

Description;
Materials;
Construction requirements;
Method of measurement;
Basis of payment; and
Designer note to address conditions under which the Specification
will be used on construction projects (if required).

COMMITTEES
A.

The Administrators of Construction Administration, Roadway Engineering,
Structural Engineering, Pavement Engineering, Traffic Engineering,
Geotechnical Engineering, Environmental Services and Hydraulic
Engineering will assign standards and specifications to the following
committees:
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1.
2.
3.
4.
5.
6.

B.
III.

Contract Administration Committee;
Geotechnical Committee;
Pavement Committee
Structures Committee;
Hydraulics and Environmental Committee; and
Traffic and Roadway Committee.

See Attachment B for typical committee membership

PUBLICATION OWNER’S TASKS
A.
B.

Review requests to add, revise or delete existing Standards and Specifications,
as needed;
Each Publication Owner is in responsible charge of their designated Standard
or Specification (Attachment C) and shall:
1.
2.

3.

4.
5.

6.

Receive all proposed requests for inclusion into the publication;
Review the proposed request. If it has merit, prepare the initial draft
and submit it to the appropriate Standards and Specifications
Committee Chairperson;
In collaboration with Committee Chairperson, reconcile all
comments received during reviews until recommended final draft is
achieved
Submit the final draft Standard or Specification for quality control
as described in this standard procedure;
Forward final draft Standard or Specification to Specification
Coordinator for final review and formal review, respectively, and
approval;
Reconcile all quality control comments received from FHWA or the
Executive Committee. The Publication Owner will have ten days to
resolve quality control comments and produce a final draft
specification;
a.
Non-substantive Comments: At the discretion of the
Publication Owner, reconciliation of the non-substantive
quality control comments can be accomplished through written
communication.
b.
Substantive Comments: Any substantive or content changes to
the document recommended by either quality control reviewer
will require that Publication Owner reconvene with the
Committee to address the recommended changes.
c.
Quality Control Comment Reconciliation Validation: The
Publication Owner will validate that the quality control
comments have been satisfactorily addressed.
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IV.

COMMITTEE CHAIRPERSON’S TASKS
A.

B.
C.

The Deputy Director of Construction shall assign one chairperson to each
committee. The Chairperson acts as the liaison between the Department,
FHWA and the industry.
The Chairperson will assemble approved committee members as designated
in Attachment B.
The Chairperson shall:
1.
2.
3.

4.
5.

V.

COMMITTEES’ TASKS
A.

General:
1.
2.
3.
4.
5.
6.
7.

8.

VI.

Distribute the initial draft to committee members electronically for
review and comment;
Allow committee members to review the initial draft and return
written comments to the Chairperson within 21 days of receipt;
Schedule and conduct a committee meeting each quarter, if
necessary. The purpose of this meeting is to thoroughly discuss the
merits of the initial draft Standard or Specification.
Return the initial draft and comments to the Publication Owner;
Collaborate with the Publication Owner and recommend a final
draft Standard or Specification.

Attend committee meetings;
Review and update existing Standards and Specifications, as needed;
Remove obsolete Standards and Specifications
Review proposed Standards and Specifications;
Write all proposed Standards and Specifications to conform with
the appropriate Quality Control Checklist (attachment D or E);
Circulate draft Standards and Specifications for review by noncommittee members and other industry people as needed;
Assist the Committee Chairperson in providing documentation needed
for the distribution of new and revised Standards and Specifications;
and
Ensure compliance with the applicable state and federal
regulations, policies and standard procedures.

STANDARDS AND SPECIFICATIONS QUALITY CONTROL TASKS
A.
B.

Provide Standards quality control in accordance with Standards Quality
Control Checklist (attachment E).
Provide Specifications quality control in accordance with Specification
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C.

VII.

Quality Control Checklist (attachment D).
Collaborate with FHWA quality control review to ensure compliance
with applicable laws, policies and standard procedures.

SPECIFICATION COORDINATOR TASKS
A.

These tasks will be performed by the Specification
Coordinator (Division of Construction Management).
1.
2.
3.

4.
5.

6.

7.
8.

VIII.

Log final draft Standards and Specifications recommended
by the Committee;
Forward final draft Standards and Specifications to
Executive Committee for final approval;
Return non-approved final draft Standards and Specifications and
written comments received to the Publication Owner. Repeat steps 1
and 2 until Executive Committee final approval is obtained;
Log and forward the final draft Standards and Specifications approved
by Executive Committee to FHWA.
Return non-approved final draft Standards and Specifications and written
comments received to the Publication Owner. Repeat steps 2, 3, and 4
until formal approval is obtained;
Publish and distribute approved Standards and Specifications,
designer notes, and other written guidance, to all interested parties
including the FHWA and ODOT;
Notify Publication Owner of approval and publication of
Standards and Specifications; and
Maintain a record of all Standards and Specifications
and correspondence for tracking and historical purposes;

EXECUTIVE COMMITTEE
A.
B.

The Executive Committee is responsible for final approval of all Standards
and Specifications on behalf of the Department.
Members of the Executive Committee are as follows:
1.
2.
3.
4.
5.

C.
D.

Deputy Director Division of Engineering;
Deputy Director Division of Construction Management;
Deputy Director Division of Planning;
Deputy Director Division of Operations; and
District Deputy Directors (or designee)

In the event of a tie, the Assistant Director for Transportation Policy will
make the final determination.
The Executive Committee will provide formal approval or non-approval
in writing of all proposed Standard and Specifications with 14 days of
receipt.

C-20

IX.

FHWA
A.

B.
C.
D.
X.

The FHWA will provide oversight of the Standards and Specification process
and interact with the committees during Standard and Specification
development.
FHWA defers development reviews to the Department for Standards
and Specifications that are only editorial in nature.
The FHWA will provide formal approval in writing of all proposed Standard
and Specifications with 14 days of receipt.
Formal FHWA approval is not required for Proposal Notes numbered below 100.

DISTRIBUTION
A.

B.
C.

D.

E.

F.

G.

All new and revised Standards shall be published quarterly on the Design
Reference Resource Center (DRRC) webpage
(http://www.dot.state.oh.us/drrc/). All new and revised Specifications shall be
published quarterly on the Construction Reference Resource Center (CRRC)
webpage (http://www.dot.state.oh.us/crrc/ ).
The quarterly dates shall be the third (3rd) Friday of January, April, July,
and October.
Exceptions to the quarterly release date will be considered provided the Deputy
Director over the Publication Owner responsible for the revision demonstrates
a safety or significant cost impact.
Each Division’s webpage manager will maintain the DDRC webpage and
CRRC webpage. Notification of changes shall be sent to the webpage manager
two (2) weeks prior to the quarterly release date.
Notification of changes on the DRRC or CRRC webpage will be by email to a
distribution list. Registration to the distribution list will be available to all
internal and external customers.
All scope documents for LPA/Consultant Contracts shall require parties to
incorporate revisions noted on the DRRC or CRRC webpage to Design
Manuals, Proposal Notes, Standard Drawings, Construction and Material
Specifications and Supplemental Specifications into Construction Plans.
All Standards and Specifications shall be available in Adobe Acrobat (.pdf)
or TIF format.

TRAINING
The Committee Chairperson must complete a course on writing Specifications in the Active
Voice/Imperative Mood style.
FISCAL ANALYSIS
Implementation of this standard procedure will provide cost savings to the Department.
Construction personnel will have input in design standards and design personnel will
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have input in construction specifications. This allows for more thorough and consistent
development of standards and specifications prior to their implementation and provides a
feedback opportunity to incorporate lessons learned into contract documents through this
continuous quality improvement process. Distribution of all standards and specifications are
electronic in lieu of hard copy. Costs for paper, print, binders, and postage will be reduced
considerably.
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Attachment A

C-23

Attachment B

CONTRACT ADMINISTRATION COMMITTEE
Committee Chairperson: from Construction Administration
Specification Sections: 100, 619, 624
Standards: Innovative Contracting Manual, CADD Engineering Standards Manual, Design Build Scope Manual,
Real Estate Policies and Procedures Manual, Project Development Process Manual
Contract Sales Section
Office of Materials Management
Office of Construction Administration
Office of Real Estate
Office of Aerial Engineering
Office of Estimating (as needed)
Office of Environmental Services (as needed)
District Representatives (two for design and two for construction)
Federal Highway Administration
Ohio Contractors Association
Contractors (two chosen by Ohio Contractors Association)
American Council of Engineering Companies of Ohio (two member representatives)
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GEOTECHNICAL COMMITTEE
Committee Chairperson: from Construction Administration
Specification Sections: 200, 304, 410, 411, 617, 651, 652, 653, 654 and pertinent 700 sections.
Standards: Geotechnical Bulletins, Specifications for Geotechnical Explorations, Manual for Abandoned
Underground Mines - Inventory and Risk Assessment, Survey and Mapping Specification
Office of Materials Management
Office of Construction Administration
Office of Pavement Engineering
Office of Geotechnical Engineering
Office of Aerial Engineering
Office of Environmental Services
District Representatives (two for design and two for construction)
Federal Highway Administration
Ohio Contractors Association
Contractors (two chosen by Ohio Contractors Association)
American Council of Engineering Companies of Ohio (two member representatives)
Ohio Aggregates & Industrial Minerals Association

PAVEMENT COMMITTEE
Committee Chairperson: from Construction Administration
Concrete sub-committee:
Asphalt sub-committee:
Specification Sections: 255, 256, 257, 258, 305, 320,
Specification Sections: 251, 252, 253, 254, 301, 302,
321, 450, 608, 609, and pertinent 700 sections
400 (except 410 and 411), 615, 618, and pertinent 700
Standards: Sections of Location and Design Manual sections
Volume 3, Pavement Standard Drawings
Standards: Sections of Location and Design Manual Volume 3, Pavement Standard Drawings
Office of Construction Administration
Office of Construction Administration
Office of Materials Management

Office of Materials Management

Office of Pavement Engineering

Office of Pavement Engineering

Office of Geotechnical Engineering
District Representatives (one for design and one for
construction)
Federal Highway Administration

Office of Geotechnical Engineering
District Representatives (one for design and one for
construction)
Federal Highway Administration

Ohio Contractors Association

Ohio Contractors Association

Contractor (chosen by Ohio Contractors Association)

Contractor (chosen by Ohio Contractors Association)

American Council of Engineering Companies of Ohio–
member representative

American Council of Engineering Companies of Ohio –
member representative

American Concrete Pavement Association

Flexible Pavements of Ohio

Ohio Aggregates & Industrial Minerals Association

Ohio Aggregates & Industrial Minerals Association

Ohio Ready Mix Concrete Association
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STRUCTURES COMMITTEE
Committee Chairperson: from Construction Administration
Specification Sections: 500, 610 and pertinent 700 sections
Standards: Bridge Design Manual, Bridge Standard Drawings
Office of Construction Administration
Office of Materials Management
Office of Structural Engineering
Office of Geotechnical Engineering
District Representatives (two for design and two for construction)
Federal Highway Administration
Ohio Contractors Association
Contractors (two chosen by Ohio Contractors Association)
Ohio Ready Mix Concrete Association
American Council of Engineering Companies of Ohio (two member representatives)

HYDRAULICS and ENVIRONMENTAL COMMITTEE
Committee Chairperson: from Construction Administration
Specification Sections: 601, 602, 603, 604, 605, 613, 616, 638, 659, 660, 670, 671 and pertinent 700 sections.
Standards: Location and Design Manual - Volume 2 - Drainage Design, Sections of Location and Design Manual Volume 3, Hydraulic Standard Drawings, Waterway Permit Manual
Office of Construction Administration
Office of Materials Management
Office of Structural Engineering
Office of Hydraulic Engineering
Office of Roadway Engineering
Office of Environmental Services (as needed)
District Representatives (two for design and two for construction)
Federal Highway Administration
Ohio Contractors Association (if needed)
Contractors (two chosen by Ohio Contractors Association)
American Council of Engineering Companies of Ohio (two member representatives)
Ohio Aggregates & Industrial Minerals Association
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TRAFFIC AND ROADWAY COMMITTEE
Committee Chairperson: from Construction Administration
Specification Sections: 606, 607, 614, 620- 622, 625-633, 640, 656, 657, 658, 661- 666 and pertinent 700 sections.
Standards: Location and Design Manual - Volume 1 - Roadway Design, Traffic Engineering Manual, Roadway
Standard Drawings, Traffic Standard Drawings
Office of Construction Administration
Office of Materials Management
Contract Sales Section
Office of Traffic Engineering
Office of Roadway Engineering
District Representatives (two for design and two for construction)
Federal Highway Administration
Ohio Contractors Association
Contractors (two chosen by Ohio Contractors Association)
Institute of Traffic Engineers (ITE) or
American Council of Engineering Companies of Ohio (member representative)
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Attachment C

Publication Owners
Standards:
Bridge Design Manual
CADD Engineering Standards Manual
Design Build Scope Manual
Geotechnical Bulletins
Innovative Contracting Manual
Location and Design Manual - Volume 1 - Roadway
Design
Location and Design Manual - Volume 2 - Drainage
Design
Location and Design Manual - Volume 3 - Highway
Plans and associated Sample Plan Sheets
Manual for Abandoned Underground Mines - Inventory
and Risk Assessment
Survey and Mapping Specification
Pavement Design and Rehabilitation Manual
Project Development Process Manual
Real Estate Policies and Procedures Manual
Right of Way Plan Manual
Utilities
Railroad Coordination
Specifications for Geotechnical Explorations
Traffic Engineering Manual
ODOT Standard Construction Drawings & Plan Insert
Sheets
Roadway
Bridges
Traffic
Hydraulic
Pavement

Office of Structural Engineering
Office of Aerial Engineering
Office of Construction Administration
Office of Geotechnical Engineering
Office of Construction Administration
Office of Roadway Engineering Services
Office of Hydraulics
Office of Roadway Engineering
Office of Geotechnical Engineering
Office of Aerial Engineering
Office of Pavement Engineering
Office of Environmental Services
Office of Real Estate
Office of Real Estate
Office of Real Estate
Office of Geotechnical Engineering
Office of Traffic Engineering

Office of Roadway Engineering Services
Office of Structural Engineering
Office of Traffic Engineering
Office of Hydraulics
Office of Pavement Engineering

Specifications:
Construction & Material Specifications
Supplemental Specifications
Supplements

Office of Construction Administration
Office of Construction Administration
Office of Materials Management or Office of
Construction Administration
Office of Construction Administration

Proposal Notes
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Attachment D

ODOT Specification Quality Control Checklist
Specification Number:

Revision Date:

Submitted By/Date:

Reviewed By/Date:

Check-off or
Comment

Quality Control Point:
Active Voice, Imperative Mood
Spelling re-checked
Cross references checked
Designers note or usage instructions included
Standard formatting followed: Times New Roman, 12 pt, as per C&MS
Standard section numbering and bullets followed
Computer file in MS Word, with revision tracking turned on, and edits
shown from original document
Punctuation re-checked
English (Metric) units order checked
Comments from committee members included as hidden comments in the
MS Word file
Specification concepts reviewed for conformance to applicable laws,
regulations, policies, and procedures

This checklist is to be completed by the Specification Coordinator for each revised,
or new Specification. The Specification Coordinator will send a completed copy to
the Committee Chairperson and the FHWA when the QC check is completed.
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Attachment E

ODOT Standards Quality Control Checklist
Standard:

Revision Date:

Submitted By/Date:

Reviewed By/Date:

Check-off or
Comment

Quality Control Point:
Description;
Manual or Drawing;
Design Considerations (i.e. applicability to various project types and
conditions);
Method of calculation (if required);
Method of payment (if required);
Implementation procedure;
Review requirements for new/revised items;
List of specifications or other standards that may be impacted by the
revision
Spelling re-checked
Cross references checked
Standard formatting followed
Punctuation re-checked
English (Metric) units order checked
Comments from committee members
Standards concepts reviewed for conformance to applicable laws,
regulations, policies, and procedures

This checklist is to be completed by the Publication Owner for each revised, or new
Standard. The Publication Owner will send a completed copy to the Committee
Chairperson and the FHWA when the QC check is completed.
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Attachment F
TITLE 23--HIGHWAYS
CHAPTER I--FEDERAL HIGHWAY ADMINISTRATION, DEPARTMENT OF TRANSPORTATION
PART 625_DESIGN STANDARDS FOR HIGHWAYS
Sec.
625.1
625.2
625.3
625.4

Purpose.
Policy.
Application.
Standards, policies, and standard specifications.

Sec.

625.4

Standards, policies, and standard specifications.

The documents listed in this section are incorporated by reference
with the approval of the Director of the Federal Register in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51 and are on file at the Office of
the Federal Register in Washington, DC. They are available as noted in
paragraph (d) of this section. The other CFR references listed in this
section are included for cross-reference purposes only.
(a) Roadway and appurtenances. (1) A Policy on Geometric Design of
Highways and Streets, AASHTO 2001. [See Sec. 625.4(d)(1)]
(2) A Policy on Design Standards Interstate System, AASHTO, January
2005. [See Sec. 625.4(d)(1)]
(3) The geometric design standards for resurfacing, restoration, and
rehabilitation (RRR) projects on NHS highways other than freeways shall be
the procedures and the design or design criteria established for
individual projects, groups of projects, or all nonfreeway RRR projects in
a State, and as approved by the FHWA. The other geometric design standards
in this section do not apply to RRR projects on NHS highways other than
freeways, except as adopted on an individual State basis. The RRR design
standards shall reflect the consideration of the traffic, safety,
economic, physical, community, and environmental needs of the projects.
(4) Erosion and Sediment Control on Highway Construction Projects,
refer to 23 CFR part 650, subpart B.
(5) Location and Hydraulic Design of Encroachments on Flood Plains,
refer to 23 CFR part 650, subpart A.
(6) Procedures for Abatement of Highway Traffic Noise and
Construction Noise, refer to 23 CFR part 772.
(7) Accommodation of Utilities, refer to 23 CFR part 645, subpart B.
(8) Pavement Design, refer to 23 CFR part 626.
(b) Bridges and structures. (1) Standard Specifications for Highway
Bridges, Fifteenth Edition, AASHTO 1992. [See Sec. 625.4(d)(1)]
(2) Interim Specifications--Bridges, AASHTO 1993. [See Sec.
625.4(d)(1)]
(3) Interim Specifications--Bridges, AASHTO 1994. [See Sec.
625.4(d)(1)]
(4) Interim Specifications--Bridges, AASHTO 1995. [See Sec.
625.4(d)(1)]
(5) AASHTO LRFD Bridge Design Specifications, First Edition, AASHTO
1994 (U.S. Units). [See Sec. 625.4(d)(1)]
(6) AASHTO LRFD Bridge Design Specifications, First Edition, AASHTO
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1994 (SI Units). [See Sec. 625.4(d)(1)]
(7) Standard Specifications for Movable Highway Bridges, AASHTO
1988. [See Sec. 625.4(d)(1)]
(8) Bridge Welding Code, ANSI/AASHTO/AWS D1.5-95, AASHTO. [See Sec.
625.4(d) (1) and (2)]
(9) Structural Welding Code--Reinforcing Steel, ANSI/AWS D1.4-92,
1992. [See Sec. 625.4(d)(2)]
(10) Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals, AASHTO 1994. [See Sec.
625.4(d)(1)]
(11) Navigational Clearances for Bridges, refer to 23 CFR part 650,
subpart H.
(c) Materials. (1) General Materials Requirements, refer to 23 CFR
part 635, subpart D.
(2) Standard Specifications for Transportation Materials and Methods
of Sampling and Testing, parts I and II, AASHTO 1995. [See Sec.
625.4(d)(1)]
(3) Sampling and Testing of Materials and Construction, refer to 23
CFR part 637, subpart B.
(d) Availability of documents incorporated by reference. The documents
listed in Sec.
625.4 are incorporated by reference and are on
file and available for inspection at the National Archives and Records
Administration (NARA). For information on the availability of this
material at NARA, call 202-741-6030, or go to: http://www.archives.gov/
federal--register/code--of--federal--regulations/ibr--locations.html.
These documents may also be reviewed at the Department of Transportation
Library, 400 Seventh Street, SW., Washington, DC, in Room 2200. These
documents are also available for inspection and copying as provided in
49 CFR part 7, appendix D. Copies of these documents may be obtained
from the following organizations:
(1) American Association of State Highway and Transportation
Officials (AASHTO), Suite 249, 444 North Capitol Street, NW.,
Washington, DC 20001.
(2) American Welding Society (AWS), 2501 Northwest Seventh Street,
Miami, FL 33125.
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APPENDIX D: MDOT HISTORICAL POLICY DOCUMENTATION

D-1

BRIDGE POLICY DOCUMENTATION
LOCATION, NOTATION, FILE NAMING CONVENTION

D-2

Index

Figure D-1 . Folder/document location log

D-3

HARD-COPY DOCUMENTATION
Location 2: Filing Cabinets – Column A13-B13

Figure D-2. Location 2: File cabinet located between column A13 and B13

Figure D-3. Location 2 filing cabinet

D-4

Table D-1. Location 2 Shown in Figure D-2 and Figure D-3
Folder Name Based on Folder Name Based on Folder/ Document Title
Notes
Location
Bridge Design Manual (05/26/1987 Version)
Bridge Design Manual (12/07/1987 Reformatted
Version)
2.1.1 BDM 1987, 1988 &
Bridge Design Manual (09/01/1988 Version)
Scan only the
1992
pages before
Bridge Design Manual (08/06/1992 Version)
Ch. 1
Computer Seminar Structural Steel Design and
PC Box Beam
2.1.2 BDM Update
Bridge Design Manual Update

Action

Scanned

Crash Test Railing 1
2.1.3 Crash Test Railing

Crash Test Railing 2
Bridge Railings
Squad Leader Notes 1
Squad Leader Notes 2
2.1.4 Squad Leader Notes Squad Leader Notes 3
Squad Leader Notes 4
Squad Leader Notes 5

Scan all

2.1.5 BDG

Bridge Design Guide

2.1.6 Bridge Specs

Bridge Design Specifications 1901-1936

D-5

Already
Scanned
Scan all

Reviewed and verified
the content
Scanned

Location 3: Filing Cabinets – Column A16

Figure D-4. Location 3: File cabinet is located adjacent to column A16

Figure D-5. Location 3 filing cabinet
Table D-2. Location 3 Shown in Figure D-4 and Figure D-5
Folder Name Based on Location
3.1.1 Standard and supporting info
3.1.2 Larry Chick Design

Folder Name Based on Folder/
Document Title
Standard and Supporting Information
1989 - 1996
Larry Chick Design Procedure

D-6

Notes

Action

Scanned

Location 4: Filing Cabinets – Column A17

Figure D-6. Location 4 filing cabinet arrangement in the cubicle

D-7

Figure D-7. Upper shelf of the center cabinet
Table D-3: Location 4 Shown in Figure D-6 and Figure D-7

Folder Name Based on
Location

Folder Name Based on Folder/
Document Title

4.1.1 Standard Supporting Info

Standard Supporting Information

4.1.2 Standard Plan Sheet

Standard Plan Sheet
PC-I Beam Sheet
PC-IV Beam Sheet
Expansion Joints EJ-3
Expansion Joints EJ-4
Accelerated Bridge Construction and
Prefabricated/Precast Bridge Element and
System

4.1.3 PC-I Beam Sheet
4.1.4 Expansion Joints
4.1.5 ABC & PBES
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Notes

Action

Scanned

Figure D-8. Lower shelves of the center cabinet
Table D-4: Location 4 Shown in Figure D-6 and Figure D-8
Folder Name Based on
Location

4.2.1A BDG Folders

4.2.1B BDG Folders
(Additional)

Folder Name Based on Folder/
Document Title
BDG Folder - Design History Chapter 1
BDG Folder - Design History Chapter 2
BDG Folder - Design History Chapter 3
BDG Folder - Design History Chapter 4
BDG Folder - Design History Chapter 5
BDG Folder - Design History Chapter 6
BDG Folder - Design History Chapter 7
BDG Folder - Design History Chapter 8
BDG Folder - Design History Chapter 9
BDG Folder – Additional Materials

Notes

Additional Materials need to
be sorted and combined to
appropriate Folder

4.2.2 Section 9 – Utility Section 9 Series - Utility
4.2.3 Guide update

Guide Update

4.2.4 Manual update

Manual Update

4.2.5 Future BDG
Updates

BDG – Future Updates

Folder was on the desk and
need to determine the final
location for these hardcopies.
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Action

Scanned

Figure D-9. Top shelf of the corner cabinet

Table D-5: Location 4 Shown in Figure D-6 and Figure D-9
Folder Name Based
on Location
4.3.1 Int Abut

Folder Name Based on Folder/
Document Title
Integral Abutment 1
Integral Abutment 2
Integral Abutment 3

D-10

Notes

Action
Scanned

Folder Arrangement in ProjectWise
MDOT Historical Archive

D-11

Scanned Historical Records

D-12

Bridge Committee Meeting Notes

D-13

APPENDIX E: FOLDER STRUCTURE FOR DOCUMENT
MANAGEMENT

E-1

Figure E-1 shows the folder structure developed for organizing the documents in
Historical Archive and Bridge Research Project folders. This folder structure has five
primary folders: Bridge Design Guides, Informational Memorandums (from IRS),
Bridge Design Manuals, Standard Plans, and Other.
All the folders, other than
the Informational Memorandums (from IRS) folder, contain subfolders.
Figure E-2 shows the BDG folder and file structure. The Bridge Design Guides
folder contains 11 subfolders: BDG Updates, Miscellaneous, and Section 1 to Section 9.
Also, this main folder contains a README and four log files. Figure E-3 shows the
arrangement of Bridge Design Guides folders and documents in a File Explorer
window.
In order to maintain an audit trail, the original location of the source files that
are moved into each folder is listed next to the respective folder, as shown in Figure
E-2. Additional information is provided in the respective log files and the README
file. Figure E-4 to Figure E-13 show the folder and file structure in the rest of the four
primary folders. Log and README files provided in these folders describe the folder
and file organization as well as the source file locations. The meticulous process
followed in this project allows finding the source location and the final destination of any
folder or file. A similar process was implemented to develop a document management
structure and the details are presented in Appendix E.
In order to make this process effective, the significance of the documents
need to be prioritized and considered for disposal if they are no longer necessary or
have no historical value to MDOT.
During the process of reorganizing the
documents into the new folder structure shown in Figure E-1, documents that
require a special review by MDOT were moved into folders Miscellaneous and
Other. Hence, the content of the documents in these folders need MDOT review.

E-2

Figure E-1. Folder structure for organizing Historical Archive and Bridge Research Project folder content

E-3

Figure E-2. Bridge Design Guides folder and file structure

E-4

Figure E-3. Graphical representation of Bridge Design Guides folder and file structure in a File Explorer window

E-5

Figure E-4. Bridge Design Manuals folder and file structure

Figure E-5. Graphical representation of Bridge Design Manuals folder and file structure in a File Explorer window

E-6

Figure E-6. Bridge Design Specifications folder and file structure

Figure E-7. Graphical representation of Bridge Design Specifications folder and file structure in a File Explorer window

E-7

Figure E-8. Squad Leader Notes folder and file structure

Figure E-9. Graphical representation of Squad Leader Notes folder and file structure in a File Explorer window

E-8

Figure E-10. Informational Memorandums file structure

Figure E-11. Graphical representation of Informational Memorandums file structure in a File Explorer window

E-9

Figure E-12. File and folder structure in the ‘Other’ folder

E-10

Figure E-13. Standard Plans folder and file structure

E-11

APPENDIX F: COMPILED BDM/BDG REVISIONS/UPDATES FROM
MONTHLY UPDATE

F-1

Bridge Design Guide Update History
‘Guide Update History’ spreadsheet contains 8 sheets representing all sections of the Bridge
Design Guide as of September 30, 2019. The Guide does not have Section 2 (Figure F-1). As
shown in Figure F-2, each sheet contains columns representing Ref. No., Section Number, Guide
Section Name, Issue and Supersede dates, Revision Summary, and Reference.

Figure F-1. Bridge Design Guide sections and content format

F-2

Figure F-2. Layout of the spreadsheet that summarizes BDG updates/revisions
Ref. No. – This is used to give each line an identity. This column is used to reset the spreadsheet
to its original format after sorting information based on a defined criterion.
Section Number – Represents Bridge Design Guide section number.
Guide Section – Represents guide section number and title.
Issue Date – Represents the publication date of the previous guide.
Supersedes Date – Represents the latest publication date.
Revision Summary – Description of the changes or update to the specific guide.
Reference – The Monthly Update that published the relevant update/revision.

Note:
When the Issue and/or Supersedes Date of certain guides are not available, 00/00/0000 is used
to represent the Issue Date and/or Supersedes Date. This date format is used to avoid any
sorting issues.
The spreadsheet is provided as a separate file.

F-3

Bridge Design Manual Update History
“Manual Update History” spreadsheet contains 16 sheets representing all the chapters of the Bridge
Design Manual as of September 30, 2019, except chapter 1. The spreadsheet includes separate
sheets for Chapters 7 and 8 representing LRFD and LFD design policies (Figure E-3). As shown
in Figure E-4, columns in each sheet represent Ref. No., Section Number, Manual Section Name,
Revision Date, Revision Summary, and Reference. Revision summary is taken from the Monthly
Update that were published between November 2011 and September 30, 2019.

Figure F-3. MDOT webpage showing manual chapters and links for accessing Monthly
Update

Figure F-4. Layout of the spreadsheet that summarizes BDM updates/revisions

F-4

Ref. No. – This is used to give each line an identity. This column is used to reset the spreadsheet
to its original format after sorting information based on a defined criterion.
Section Number – Represents Bridge Design Manual section number or policy number.
Manual Section – Represents manual section number and title.
Revision Date – Represents the approved date of update or revision to a policy.
Revision Summary – Describes the revisions or update to a policy introduced between November
2011 and September 2019.
Reference – The Monthly Update that published the relevant update/revision.

Note:
Since the revision summary is taken from the Monthly Update, the Revision Summary
column includes a statement “Prior to 11/2011” when the policies were revised/updated prior
to November 2011.
The Revision Summary column also includes a statement “Not referenced in MU” when a
revision date between November 2011 and September 2019 is stated in the Bridge Design
Manual but no information found in the corresponding Monthly Update.
The spreadsheet is provided as a separate file.
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APPENDIX G: COMPILED INFORMATION FROM UPDATE LETTERS
AND OFFICE MEMORANDUMS

G-1

BDG Update Letters
BDG Update Letters are archived in ProjectWise (PW) as shown in Figure G-1. This particular
folder contains three subfolders with 40 documents.

Figure G-1. BDG Update Letters archived in ProjectWise
Every single file from the BDG Update Letters folder and subfolders are listed in the ‘BDG
Update Letters’ spreadsheet (Figure G-2). The spreadsheet contains the name of the folder or
subfolder PW, file name, comments (brief description of the content of the file), status
(explained in red box below), and other references. The other references primarily represent
Monthly Update newsletters that documented the revisions/updates to the BDG.

G-2

Figure G-2. BDG Update Letters spreadsheet

Note:
Spreadsheet is provided as a separate file.

G-3

BDG – Office Memorandum
Figure G-3 shows the BDG Update Letters spreadsheet. The items with status ‘DONE’ are
reviewed and relevant information is documented in BDG – Office Memorandum spreadsheet
shown in Figure G-4. Links to the parent files in PW are provided. The spreadsheet contains
the section number, the updates made to the section, revision date, parent file (file in PW), and
comment. Certain sections of the BDG has been delete or no longer exist. If this is the case,
a remark such as ‘These pages do not exist’ is included in the ‘Comment’ cell.

Figure G-3. BDG Update Letters spreadsheet

Figure G-4. BDG – Office Memorandum spreadsheet
No – This is used to give each line an identity. This column is used to reset the spreadsheet to
its original format after sorting information based on a defined criterion.
Section Number – Represents Bridge Design Guide section number.
Updates – Shows a summary of revisions/updates to each guide.
Date – Represents the approved date of the revision/update.
Parent File – The source file in PW.
Comment – Necessary remarks for the corresponding BDG section.
Note: Spreadsheet is provided as a separate file.

G-4

BDM Update Letters Spreadsheet
BDM Update Letters are archived in ProjectWise (PW) as shown in Figure G-5. This particular
folder contains a large number of subfolders and documents.

Figure G-5. BDM Update Letters archived in ProjectWise
Every single file from the BDM Update Letters folder and subfolders are listed in the ‘BDM
Update Letters’ spreadsheet (Figure G-6). The spreadsheet contains the name of the subfolder
and sub-subfolders in PW, file name, comments (brief description of the content of the file),
status, and other reference.

The other reference primarily represents Monthly Update

newsletters that documented the revisions/updates to the BDM.
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Figure G-6. BDM Update Letters spreadsheet

Figure G-7. BDM Update Letters spreadsheet with content description
Note: Spreadsheet is provided as a separate file.

G-6

BDM – Office Memorandum
Figure G-8 shows the BDM Update Letters and BDM-Office Memorandum spreadsheets. The
items with status ‘DONE’ in the BDM Update Letters spreadsheet are reviewed and relevant
information is documented in BDM – Office Memorandum spreadsheet. Links to the parent
files in PW are provided. The spreadsheet contains No., section, updates, date, and parent file.
In this spreadsheet, a color coding is utilized to differentiate the chapters. Each chapter and
appendix has a unique color. This color coding is used to eliminate any possible issues with
sorting the information according to the section number.

Figure G-8. BDM Update Letters and BDM-Office Memorandum spreadsheets
No – This is used to give each line an identity. This column is used to reset the spreadsheet to
its original format after sorting information based on a defined criterion.
Section – Represents Bridge Design Manual section number.
Updates – Shows a summary of revisions/updates to each section/policy.
Date – Represents the approved date of the revision/update.
Parent File – The source file in PW.

G-7

Figure G-9 shows the assigned colors to each chapter and appendix. Section 1 is assigned light
blue color while Section 3 is assigned a darker blue color. Similarly, Section 4 is assigned light
green and Section 6 is assigned a darker green. The sections are initially sorted using color
coding. After that the sorting is performed using section numbers and date.

Figure G-9. Color coding used in the spreadsheet

G-8

The following steps are followed to sort the information in the spreadsheet:
1. Select “DATA” from the ribbon

2. In the “Sort & Filter” tabs, select filter

3. Filter Arrow will appear in the heading cells

4. To sort the spreadsheet according to Section Number, click on the dropdown arrow
shown in the ‘Section Number’ heading cell. Select Sort A to Z to sort from Smallest to
Largest or select Sort Z to A to sort from Largest to Smaller using the options in the popup window.

G-9

5. Once the sorting is completed, the content will be displayed as shown below.

6. To reset the spread to its original version, follow the same steps described above. This
time, the drop down arrow at the ‘No.’ column is used.

7. On the pop-up window, select Sort A to Z to sort from Smallest to Largest.
Note:
Spreadsheet is provided as a separate file.
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APPENDIX H: COMPILED INFORMATION FROM BRIDGE
COMMITTEE MEETING MINUTES

H-1

Bridge Design Policy Information In Bridge Committee Meeting
Minutes
The spreadsheet summarizes bridge design policy related information in bridge committee
meeting minutes. As shown in Figure H-1, bridge committee meeting minutes are stored at
two locations within ProjectWise.

Figure H-1: Folder structure in ProjectWise
The ‘Bridge Committee Meeting Minutes’ spreadsheet was developed after reviewing the
meeting minutes from 2016 to 2011. As shown in Figure H-2, the items that share a similar
topic are grouped under one color. The items that are listed either in white or grey color cells
are the ones that do not belong to a common topic. The color coding does not have a meaning;
it is used as a visual aid to separate one topic from another. The spreadsheet is not organized
in a particular order but it can be sorted according to “Date”. In order to reset the spreadsheet
back to its original layout, the numbers in column A “No.” can be sorted in an ascending order.

H-2

Figure H-2. Organization of the content in the spreadsheet

H-3

In addition to the meeting minutes from 2011 to 2016, the documents in the Action Items folder
shown in Figure H-1 were reviewed. A few items were identified from those documents and
included in the spreadsheet. The comment “Added” is included in the spreadsheet to identify
those items (Figure H-3).

Figure H-3. Organization of the spreadsheet and significance of the comments

Note:
Spreadsheet is provided as a separate file.
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APPENDIX I: COMPILED LIST OF BRIDGE COMMITTEE ACTION
ITEMS

I-1

Bridge Committee Action Items
MDOT maintains a separate spreadsheet with a list of action items developed by the bridge
committee. The list includes action items for bridge design policy revisions/updates as well as
for other activities. Project manager shared the latest version of the spreadsheet in August
2018. Also, the research team identified the previous versions of action item spreadsheets in
the Bridge Committee Meeting Minutes folders from March 2012 to February 2013. All
these versions were reviewed and a complete list of action items was developed. As shown in
Figure I-1, the spreadsheet with this list includes multiple columns representing No., Item No.,
Meeting Date, Action Item, Member(s) Responsible, Resolved, Resolution Date, Description
of Resolution, and Reference to Bridge Committee Meeting. The first column represents the
row numbers. The last two columns (BCM and BCM title) document the meeting date when
the specific action item was discussed and the title of the relevant notes in the meeting minutes.
Documenting such information is needed to develop the rationale behind bridge design policy
revisions/updates. The items that were resolved are highlighted in gray.

Figure I-1. MDOT Bridge Committee Action Items spreadsheet

Note:
Spreadsheet is provided as a separate file.

I-2

Action Items - To Be Resolved With BDM-BDG Sections
The “MDOT Bridge Committee Action Items” spreadsheet includes action items for bridge
design policy revisions/updates as well as for other activities. Hence, a separate spreadsheet
was developed only for the bridge design policy revisions/updates related action items that are
to be resolved. As shown in Figure I-2, the first eight columns of this spreadsheet as well as
the “MDOT Bridge Committee Action Items” spreadsheet are similar. The last three column
titles are RTJ Comment, BDM, and BDG. RTJ Comment column includes feedback from our
consultant Mr. Raja Jildeh. BDM column includes the relevant policies in the Bridge Design
Manual (as of November 14, 2018). BDG column includes relevant Bridge Design Guides (as
of November 14, 2018).

Figure I-2. Action items to be resolved

Note:
Spreadsheet is provided as a separate file.
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