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Executive Summary 
 

MDOT’s bridges are a vital part of infrastructure traveled by the public. Safety, durability, and 

long life cycles are essential to carrying out MDOT’s mission. Federal asset management and 

performance measure rulemakings are now required. The need to address bridge data 

elements and overall management and organization of MDOT associated with bridges to 

optimize bridge life cycles, design, materials, construction, inspection, and maintenance is a 

vital component to MDOT’s operations. 

Data elements for bridge design, materials, construction, inspection, and maintenance were 

addressed through literature search, national survey of other state DOT practices, review of 

MDOT’s current data elements, meetings with MDOT’s Technical Advisory Committee, Central 

Office staff, and Districts 1, 2, 3, 5, 6, and 7, and recommendation for additions and filling data 

gaps.   

Improvements made consist of: 

1) Improved understanding of bridge data elements managed by MDOT. 

2) Improved connectivity and relationships to existing body of knowledge specific to 

bridge data elements. MDOT completed a study in April 2019 regarding Best 

Practices in Estimating Camber of Bulb T and Florida Girders (State Study 288).   

3) Improved access to as-built and historic bridge data element information. 

4) Added clarity to the MDOT staff associated with the various bridge data elements. 

5) Through documenting the various bridge data elements, software used, and 

organization of MDOT staff associated with bridge data elements improved 

consistency, access, staff productivity, communication, data collection, workflows 

and procedures, and quality is realized. 
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Background 
 

MDOT’s bridges are a vital part of infrastructure traveled by the public. Safety, durability, and 

long life cycles are essential to carrying out MDOT’s mission. Federal asset management and 

performance measure rulemakings have also been required in the last few years. Many bridges 

have been posted for lower weight limits or closed, which impacts the motoring public.  

MDOT seeks to discover what data elements are needed to optimize bridge life cycles, design, 

construction, and maintenance. Some elements are already in AASHTOWare; however, there 

may be gaps that need to be addressed. This study will identify gaps and capture what each 

element means (i.e. metadata) and how each will be used. Some examples of these data 

elements include the actual concrete strength of prestressed concrete (PSC) beams and cast in 

place (CIP) bridge decks that might help the Bridge Division to more accurately design and even 

anticipate certain variables in construction as well as assist in more accurate load ratings of 

bridges. For example, if the actual concrete strength of a PSC beam were known for a particular 

bridge, and that bridge was about to be posted based on the data in the plans, the bridge might 

not be posted based on the “actual” data that was recorded. Other examples, with similar 

knowledge benefits, might include elements such as actual soil strengths, drilled shaft concrete 

strengths, and PSC beam camber values.  

Anticipated benefits include more consistent and meaningful data elements resulting in more 

efficient bridge designs and ratings, construction, and maintenance. Capturing these elements 

and their metadata will immediately yield knowledge capture benefits, which will aid the 

passing of institutional knowledge and on-boarding new employees. Not only will this benefit 

both Bridge Design and Bridge Ratings, but other MDOT staff associated with bridge data 

elements such as Districts, Geotechnical Construction, Materials, Maintenance, and Inspection.    

The Technical Advisory Committee (TAC) consisted of representatives from MDOT’s Bridge 

Design Division, Materials Division, Geotechnical Group, and Research Division. Central Office 

staff included representatives from Construction, Materials, Planning, and Information Systems. 
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Research Approach 
 

The research study consisted of various tasks that addressed the research topic, including close 

collaboration and input by MDOT’s Bridge Design, Central Office Staff from (Construction, 

Materials, and Geotechnical) Research Divisions, District Staff, and the Technical Advisory 

Committee. A kick-off meeting was held at MDOT to discuss the research plan, coordinate 

information that MDOT would provide throughout the research, and verify contact information.  

A Technical Advisory Committee (TAC) meeting took place on October 9, 2019 along with a 

follow up TAC meeting together with Central Office staff on February 6, 2020 to further discuss 

the research progress and go over research findings summarized to date.  Meetings with 

District 6 and District 2 took place on November 25, 2019 and March 16, 2020 respectively.  A 

virtual meeting was held on October 8, 2021 with Districts 1, 3, 5, and 7.   

A literature search was performed to collect all relevant publications and reviewed with MDOT 

for applicability to the research project.   

MDOT’s current bridge data elements were reviewed along with MDOT staff associated with 

bridge design, materials, construction, inspection, and maintenance. MDOT’s overall 

organization of bridge data elements and software were reviewed.    

An AASHTO Research Advisory Committee (RAC) Survey was sent out to other State DOT 

agencies to gain insight to how bridge data elements are being managed and utilized 

throughout the United States. The AASHTO RAC to the AASHTO Special Committee on Research 

and Innovation (R&I) supports the activities of R&I and is committed to being a proactive 

committee promoting quality and excellence in research and in the application of research 

findings to improve state transportation systems. Each AASHTO Member Department is 

represented on RAC. 
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Research Findings and Applications 
 

Literature Review 

An extensive literature review was conducted on eighty-two publications to capture a broad-

range of topics related to the research study. Various publications were reviewed to ascertain 

what research has been previously performed related to bridge data elements and/or which 

literature documents address bridge data elements and/or contained additional information 

related to the research study.   

The list of the publications reviewed and literature review document is included in Appendix A-

1 along with highlighted information that is of particular interest to the research topic. 

The literature review generated the following list of topics that are co-related to the research 

topic. The number shown to the right of each topic inside the brackets lists the number of times 

in the various literature review documents that the topic appeared. The literature review 

confirmed that there are numerous co-related topics associated with managing bridge data 

elements within a State DOT owner agency. The challenge for State DOT agencies is to fully 

understand and document all aspects associated with data elements part of their overall Asset 

Management and/or Bridge Data Elements Program. Depending on how the State DOT owner 

agencies are organized, the following co-related topics are either inclusive of Bridge Data 

Elements or related to Bridge Data Elements to a certain extent. 

Bridge data elements either fall under one or several of these co-related topics within a State 

DOT owner agency or one or several of these co-related topics fall under Bridge Data Elements.   

• Data (historic, collection, inspection, paper vs. electronic) [27]  
• Preservation, Bridge preservation [21]    
• Performance (targets, goals, measures, management, program, reporting, 

index, gaps) [16]   
• Management [16]   
• Maintenance [15]   
• Condition, conditions, bridge conditions [12] 

• Asset [12] 

• Testing (pile installation, drilled shaft integrity, software, certifications, 

chloride content, soil corrosion, elastomeric bearing pad, beta, regression, 

load) [10]   
• Bridge management [9]   
• Plan (short-term, long-term, TIP, TAMP, maintenance, data-collection, 

bridge preservation) [9]   
• Repair(s) [8]    
• Planning [8]  
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• Software [8]  
• Asset Management [8]  
• Cost (life-cycle, historic) [7] 

• Material(s) [7]    
• Inspection [7] 

• Service Life [7] 

• Element(s) [5]   
• Rehabilitation [5]   
• Life cycle [5]  
• Topic(s) [5]  
• Research [5]    
• Benefits [4]   
• Decision making [4]   
• Specifications [4] 

• Penalties [4] 

• Practices, best practices [4] 

• Construction [4]   
• Monitoring [4] 

• Records, bridge records [4]     
• Deterioration models [4] 

• MAP-21 [4] 

• Database [4] 

• Non-Destructive (testing, evaluation) [4] 

• Risk [4] 

• Walls, retaining walls [4] 

• Durability [4] 

• Bridge Management Systems (BMS) [3] 

• Web (integration, services) [3] 

• Highway Code of Federal Regulations (CFR) [3] 

• Overlays [3] 

• Implementation [3] 

• Knowledge-base [3] 

• Training [3] 

• Culverts [2] 

• Bridge Information Modeling (BrIM), Building Information Modeling (BIM) [2] 

• Financial [2] 

• Investment [2] 

• Load rating [2] 

• Procedures [2] 

• Prioritization [2] 

• Environmental (sustainability) [2] 
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• Bridge files [2] 

• Geotechnical [2] 

• Material property data [1] 

• Serviceability [1] 

• Education [1] 

• Fiber reinforcing [1] 

• Self-Consolidating concrete (SCC) [1] 

• Ultra-High Performance Concrete (UHPC) [1] 

• Programming [1] 

• Subsurface borings [1] 

• Workflow [1] 

• Case studies [1] 

• Transportation Asset Management Plan (TAMP) [1] 

• Compliance [1] 

• Topic(s) [1] 

• Unmanned aerial vehicle (UAV) [1] 

• LIDAR or imaging sensors scanning [1] 

• Technologies [1] 

 

National Survey and Other State DOT Current Practices  

An AASHTO RAC Survey was sent out on March 3, 2021 with responses received by March 31, 

2021. Fourteen AASHTO State Members responded with the questions and synthesis of the 

responses shown below. All responses are located in Appendices B-1. AASHTO’s Special 

Committee on Research and Innovation website has a complete list of other RAC Survey results 

at the following website address: https://research.transportation.org/rac-survey-results/. 

1.      Bridge Data Elements:   
In addition to the Bridge Data Elements associated with Bridge Element Level 
Condition Inspections, what are the other Bridge Data Elements utilized/managed by 
your Bridge Division/staff?  
 
Six AASHTO State DOTs responded that they utilize/manage AASHTO defined 
National Bridge Elements (NBEs) and/or Bridge Management Elements (BMEs).  
Seven respondents collect Agency Bridge Elements in addition to the AASHTO 
defined elements associated with Bridge Inspections/Bridge Inventory or bridge 
management information with one DOT adding that they store bridge inspection 
files within the AASHTO BrM software database and store archived design and 
construction records on archived network drives. One DOT uses an agency-wide 
document management system with bridge drawings stored and managed by their 
Bridge Bureau on agency-shared drives.   
 
 
 

https://research.transportation.org/rac-survey-results/
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2.      Documentation:   
Do you currently have a user manual, procedures, or flowchart that lists/describes 
the various bridge data elements and State DOT staff associated with the varies 
Bridge Data Elements? If yes, could you provide a copy of the documentation or link 
to it?  
 
Three AASHTO State DOTs responded that they do not have current documentation 
outlining the various bridge data elements along with the various State DOT staff 
who are associated with the various bridge data elements. The remaining 
respondents primarily use a combination of DOT Bridge Inspection Manuals and the 
AASHTO Manual for Bridge Inspection supplemented with tables provided by FHWA.    
 

3.      Software:   
What software is used to manage and access the various bridge data elements?  
 
All AASHTO State DOT respondents utilize software to manage and access bridge 
data elements. InspectX by Bridge Intelligence is used by two AASHTO DOTs.  
AssetWise Asset Reliability Inspections from Bentley Systems is used by seven 
respondents to manage structure information with one DOT developing a web-
based tool called Combined Inspection System (CombIS) that integrates with 
AssetWise Asset Reliability Inspections software. 
 
Four DOTs use combinations of internal spreadsheets, SQL servers/databases, or 
system shared drives to store element level information with access to internal 
transportation management systems. One of the four DOTs uses AASHTOWare BrDR 
to link their data. One DOT uses an internal inspection software called WIGINS that 
is linked to an internal asset management system (Agile Assets’ BMS). A DOT noted 
storing project plans, bridge plans, and bridge inspection files on their archived plan 
website along with various manuals and design resources also being available 
through their website. Another DOT uses an internal transportation management 
system to store element level information. 
 

4.      Management:   
Do you have a Data Governance structure or Data Assets Oversight Group who 
makes decisions regarding bridge data assets and/or the Department’s overall data 
assets?   
 
Four AASHTO DOT respondents have either a Data Governance structure or Data 
Assets Oversight Group, one DOT is in the process, and nine DOTs do not. Several of 
the DOTs who answered “no” commented that decisions are made within the 
respective structures management unit, bridge program, or division of bridge 
engineering and infrastructure management concerning bridge data with input 
and/or support by other DOT groups or teams. Another DOT respondent who 
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answered “no” handles bridge element decisions within their heavy bridge 
maintenance section under their maintenance division. 
 

5.      Additional Information:  
In addition to the various data elements associated with inspection of bridges, what 

are the other data elements that are associated with managing your bridge 

inventory and which Divisions, Branches, or Units are responsible for the other 

bridge data elements? Examples include: 

• Geotechnical/subsurface information 

• Hydraulics & scour data 

• Costs 

• Design data 

• Load rating information 

• Bridge project records 

• Precast manufacture data 
o Camber information 
o Concrete compressive strength cylinder break data 

• Construction information 
o As-built data 
o Pile driving records or pile test data 
o Material certs 
o Shop drawings 

• Maintenance data 

• Repair data 

• GIS data 
 

One AASHTO DOT respondent has in addition to the national bridge elements (NBE), agency 
defined elements (ADE) are collected and managed by an internal Bridge Management System 
(BMS) Team. Another DOT archives all project records and files managed by their Bridge 
Management Section and their IT and/or Planning departments are responsible for GIS 
applications. 

 

Review of MDOT Current Bridge Data Elements 

One of the primary research tasks was to review MDOT’s current bridge data elements, 

organization and management of bridge data elements, staff associated with bridge data 

elements, and software utilized. 

One common question that came up initially when meeting with various MDOT staff is what are 

the various bridge data elements and where do they exist within MDOT. Some other questions 

were, who is responsible for collecting and maintaining the various bridge data elements, who 

has access, and is there any documentation within MDOT associated with the various data 

elements for bridge design, materials, construction, inspection, and maintenance. These initial 
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questions through meetings and discussions with MDOT staff assisted with clarifying aspects of 

the research that needed to be addressed.  

The review of MDOT’s current bridge data elements began with a collection of the existing 

documentation MDOT has published available to the public primarily through MDOT’s website 

along with reviewing how MDOT is currently organized. MDOT, like other State DOT Agencies, 

has a core group of staff at the Central Office level who support the current six (6) District 

offices located throughout the State of Mississippi. The Districts are primarily responsible for 

Project Delivery and Construction, Bridge Inspections, and bridge maintenance. Several Districts 

share the responsibility of materials with Central Office Materials Division. 

In addition to MDOT’s Districts and Divisions, MDOT has supporting groups, and various 

functions that are integral to managing MDOT’s overall Transportation Program including 

bridges. The focus of the research is specific to bridges, but, in addition to bridges, MDOT has 

other assets that are managed within MDOT’s overall Transportation Asset Management 

Program that include culverts, retaining walls, MSE walls, noise walls/sound walls, pavement, 

high-mast light poles, and signs. The planning and programming of these various assets with 

MDOT’s Transportation Program has similarities and are a vital part of MDOT’s operations.  

Figure 1 depicts MDOT’s organization and entities associated with the various data elements for 

bridge design, materials, construction, inspection, and maintenance. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - MDOT Organization and Entities Associated with Data Elements 
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Another approach used during the research was to understand what data element needs 

MDOT’s various Divisions (e.g. Bridge Design, Construction, Materials, Planning, Contract 

Administration, Local Public Agency, and Information Systems), Districts (Construction, 

Materials, Bridge Inspection, and Maintenance), and Geotechnical and Surveying Groups 

required for performing their functions within MDOT. Needs that developed included load 

ratings, bridge design, bridge inspections, bridge hydraulics and scour, reporting bridge element 

level conditions and performance measures/data, bridge inventory data, short-term and long-

term bridge planning, incorporating bridge elements into MDOT’s Transportation Asset 

Management Plan (TAMP), maintaining bridge records part of bridge asset management, 

material testing and material records, cost data, funding information, camber data for 

precast/prestressed girders, as-built bridge data and bridge construction documentation and 

daily reports, existing bridge plans, GIS, bridge repairs, and bridge maintenance/preservation 

information. 

Table 1 lists the various bridge data elements and MDOT staff associated with the various data 

elements for bridge design, materials, construction, inspection, and maintenance. 

Table 1 – Data Elements and MDOT Staff Associated with Data Elements 

 

 

bridge design Bridge Division
materials Central Office, Districts
geotechnical/subsurface Geotechnical Group
hydraulics & scour Bridge Division
costs Contract Administration Division, Districts
load ratings Bridge Division
project records/documents All MDOT staff
construction

specifications Construction & Materials Divisions (Central Office)
product inspections Materials Division (Districts)

prestressed concrete girders Materials Division (Districts)
camber data Materials Division (Districts)

prestressed concrete piles Materials Division (Districts)
steel piles Materials Division (Districts)

daily reports Districts
material certifications Materials Division (Districts)
pile testing data Districts
pile driving records Districts
geotechnical data Districts, Geotechnical Group

material testing Districts

as-built drawings Districts

shop drawings Bridge Division, Materials Division (Districts)

working drawings Bridge Division, Materials Division (Districts)
bridge inspection/element level condition data Bridge Division, Districts (Bridge Inspection Personnel)

chloride content/corrosion data Bridge Division, Districts

non-destructive evaluation (NDE) Bridge Division, Districts

structural health monitoring/instrumentation Bridge Division, Districts

UAV/drones Bridge Division, Districts

scour data Bridge Division, Districts
maintenance Districts
bridge repairs Bridge Division, Districts
GIS data Information Systems Division

 Data Elements MDOT staff associated with BDE
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Central Office and District staff use various forms to collect project information and/or as-built 

data. Project data is stored at the District level and uploaded to various MDOT Software 

Applications (e.g. ProjectWise, AssetWise/InspectTech, AASHTOWare/Site Manager, AMMO, 

Bridge Division Server, or Oracle Database). ProjectWise is used by MDOT to manage projects 

and includes project information.   

MDOT’s current bridge inspection software is InspecTech. Bridge Inspections are performed by 
District Bridge Inspection staff. Bridge data elements and quantity data is collected during the 
bridge inspections in compliance with National Bridge Inspection Standards (NBIS). MDOT’s 
State Bridge Inspection Program Manager Richard Withers is located in Central Office. 
InspecTech software is used to collect bridge element level inspection data. The data is 
collected in the field on paper and transferred into InspectTech. MDOT integrated AssetWise in 
June 2019, which integrates bridge inspection information collected through InspecTech. 
District Bridge Inspectors also use an application located on the bridge server for taking 
stream/groundline soundings during bridge inspections. This app/form is then input into 
InspectTech. 

One commonly used application for maintenance management is MDOT’s accountability in 
MDOT Maintenance Operations, commonly referred to as AMMO. AMMOT is primarily used for 
daily operations, support of maintenance and business processes, and reporting. A bridge 
maintenance work order and Inspection of Prestressed Concrete Bridge Members form is used 
by District staff and uploaded to AMMO. District staff also collects a daily pour log. Districts use 
AMMO software to create work orders for bridge maintenance and bridge preservation 
activities and District maintenance analysist assists with pavement and bridge asset information 
contained in AMMO software. Each bridge asset is assigned an asset identification number. 
Districts perform interim bridge inspections associated with generating major bridge repair 
work orders and documents the information in InspectTech bridge inspection software (e.g. 
hydro-demolition of existing bridge deck with new overlay). There is a difference between 
typical bridge maintenance activities and bridge repairs. Bridge repairs are usually coordinated 
with the Bridge Division and are typically performed by Contractors and not District personnel. 
InspectTech bridge inspection software maintains records of the bridge repairs. Costs for the 
repairs are not maintained in InspectTech. District staff does maintain maintenance costs, but 
by the task/number maintained in the AAMO software rather than by bridge. All bridge 
maintenance activities and bridge repairs are stored in AMMO. Site Manager and AMMO are 
currently not in NBIS element level/specific data format. 

Site Manager and AMMO are utilized by MDOT District construction and materials staff to 
upload bridge assets/data element information. District Materials provides inspection and/or 
certification of bridge data elements consisting of girders, piles, concrete pour reports, and 
documents inspections and/or certifications on various forms that are uploaded to MDOT’s Site 
Manager software. District materials staff uploads materials information to Site Manager also 
and uses a QC/QA spreadsheet to record concrete strength, slump, and air. This information 
resides in SiteManager and/or on file at the MDOT Field Office at the Concrete Girder 
Manufactures/Producer’s Yard. 
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There is a spreadsheet in Site Manager used by District Project Engineers to record material 
information for cast-in-place decks and other cast-in-place bridge elements. Information 
entered into Site Manager is by project number rather than by bridge identification number.  

Project office records (e.g. pile driving records, test pile information) is recorded by District 
Project Engineers and is passed onto the Bridge Division and is stored in either ProjectWise or 
the Bridge server. 

Site Manager is used to store project daily reports, quantities, and project testing data prepared 
by MDOT Construction staff. Project records include material certifications. A FMS number is 
assigned to projects from which project records are filed under. Precast bridge elements 
consisting of bridge beams/girders, concrete piles, and steel piles are inspected by District 
Quality Assurance (QA) staff. Data is uploaded to Site Manager.   

Geotechnical boring materials data for bridges are handled out of the central office materials 
lab. Test pile data is recorded by the Project Office staff located in the Districts. Pile records are 
uploaded to ProjectWise. MDOT’s Geotechnical Group collects pile driving analysis (PDA) data. 

District construction staff record as-built bridge drawings and upload them to MDOT’s Site 
Manager software and send as-built bridge drawings to central records managed by MDOT’s 
Information Systems Divisions (via MDOT’s At-Work Intranet).  

As-built drawings for construction contracts are scanned into Projectwise by Roadway Design 
Division after being submitted by the Project Engineer. Records such as pay item calculations 
and project diaries are housed in Site Manager. Existing bridge drawings/plans and bridge 
location maps are stored on the Bridge Division Server. 

Unmanned Ariel Vehicles (UAV)/drones are being used to monitor areas after post-storm 
events and assist with hydraulic data. Unmanned Ariel Vehicles (UAV)/drones are also being 
used to monitor slides, collect project hydraulics information, and review environmental 
commitments on various projects. 

MDOT’s Information Systems Division manages GIS information related to bridge assets. 

MDOT’s Survey Group provides construction staking information on projects and MDOT has a 
Pay Item for this work. Elevations and/or construction staking information associated with 
MDOT’s bridge assets/data elements are recorded on project drawings in the form of as-built 
information. 

MDOT’s Contract Administration Division checks the pay item calculations and project diaries 

when submitted with the final documentation.  

The following bridge data element information gets coordinated between the Bridge Design 
Division and Districts: precast/prestressed concrete beam strengths, cast-in-place concrete 
deck strengths, pile driving records, project letting information, and bridge paint information. 

At the time of the research, Site Manager was scheduled to be replaced with AASHTOWare, but 

no firm schedule commitment dates were provided. 
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The following Figure 2 represents the various software used by MDOT associated with bridge 

data elements. 

 

Figure 2 – Software used by MDOT Associated with Data Elements 

 

Recommendations for Additions & Filling Data Gaps 

The majority of data elements that are collected and managed specific to bridge design, 

materials, construction, inspection, and maintenance fall under the element level as defined in 

publications for national bridge inspection standards. The original Report No. FHWA-PD-96-001 

published by the U.S. Department of Transportation Federal Highway Administration was titled 

“Recording and Coding Guide for the Structure Inventory and Appraisal of the Nation’s 

Bridges.” As outlined in the Introduction of the report, this Guide has been prepared for use by 

the States, Federal, and other agencies in recording and coding the data elements that will 

comprise the National Bridge Inventory data base. By having a complete and thorough 

inventory, an accurate report can be made to the Congress on the number and state of the 

Nation’s bridges. The Guide also provides the data necessary for the Federal Highway 
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Administration (FHWA) and the Military Traffic Management Command to identify and classify 

the Strategic Highway Corridor Network and its connectors for defense purposes. 

The coded items in this Guide are considered to be an integral part of the data base that can be 

used to meet several Federal reporting requirements, as well as part of the States’ needs. These 

requirements are set forth in the National Bridge Inspection Standards (23 CFR 650.3) which are 

included as Appendix C. A complete, thorough, accurate, and compatible data base is the 

foundation of an effective bridge management system. Reports submitted in connection with 

the Highway Bridge Replacement and Rehabilitation Program and the National Bridge 

Inspection Program also are related to this Guide.   

The AASHTO Manual for Condition Evaluation of Bridges discusses the various items of 

information that are to be recorded as part of original bridge reports. That manual and the 

Bridge Inspector’s Training Manual/90, with supplements, discuss inspection procedures and 

the preparation of detailed reports about the structure components. These reports will be the 

basis for recording values for many of the data elements shown in the Guide, particularly those 

having to do with the condition or the appraisal ratings. 

Some bridge owners are collecting bridge condition ratings for items included in this Guide 

(Items 58-Deck, 59-Superstructure, 60-Substructure, and 62-Culverts) using the American 

Association of Highway and Transportation Officials’ (AASHTO) Guide for Commonly Recognized 

(CoRe) Structural Elements. CoRe element inspection ratings provide detailed condition 

assessments that can serve as input into a comprehensive bridge management system (BMS). 

The FHWA has provided bridge owners with a computer program for translating bridge 

condition data in the CoRe element format to National Bridge Inventory (NBI) condition ratings 

for the purpose of NBI data submittal to FHWA. The purpose of the program is to permit bridge 

inspectors to record condition information in a format that satisfies both BMS and NBI data 

collection requirements. 

The Structure Inventory and Appraisal (SI&A) Sheet and the sufficiency rating formula, with 

examples, are included as Appendices A and B, respectively. The SI&A sheet is intended to be a 

tabulation of the pertinent elements of information about an individual structure. Its use is 

optional, subject to the statements in the preceding paragraph of this Introduction. It is 

important to note that the SI&A Sheet is not an inspection form but merely a summary sheet of 

bridge data required by the FHWA to effectively monitor and manage a National bridge 

program. 

States, Federal, and other agencies are encouraged to use the codes and instructions in this 

Guide. However, its direct use is optional; each agency may use its own code scheme provided 

that the data are directly translatable into the Guide format. When data is requested by FHWA, 

the format will be based on the codes and instructions in the Guide. An agency choosing to use 

its own codes shall provide translation or conversion of its own codes into those used in the 
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Guide. In other words, agencies are responsible for having the capability to obtain, store, and 

report certain information about bridges whether or not this Guide or the SI&A Sheet is used. 

Any requests by the FHWA for submittal of data will be based on the definitions, explanations, 

and codes supplied in the Guide, the AASHTO Manual for Condition Evaluation of Bridges, and 

the Bridge Inspector’s Training Manual/90 plus supplements. 

The values provided in the tables or otherwise listed in this Guide are for rating purposes only. 

Current design standards must be used for structure design or rehabilitation. All possible 

combinations of actual site characteristics are not provided in this Guide. If a special situation 

not listed in the Guide is encountered, the evaluation criteria closest to the actual site situation 

should be used. 

The implementation of this Guide may require some restructuring of an agency’s data base and 

support software. If so, it is suggested that the agency consider the additional enhancements 

that would be necessary to support a bridge management system. 

Appendix D is a Commentary that compares, item by item, the 1988 Guide to this Guide. The 

Commentary will provide a ready reference for item changes. 

A few definitions of terms relevant to the research taken from the Guide include: 

Bridge. The National Bridge Inspection Standards published in the Code of Federal 

Regulations (23 CFR 650.3) give the following definition: 

A structure including supports erected over a depression or an obstruction, such as 

water, highway, or railway, and having a track or passageway for carrying traffic or other 

moving loads, and having an opening measured along the center of the roadway of 

more than 20 feet between undercopings of abutments or spring lines of arches, or 

extreme ends of openings for multiple boxes; it may also include multiple pipes, where 

the clear distance between openings is less than half of the smaller contiguous opening. 

Commonly Recognized (CoRe) Structural Elements. A group of structural elements 

endorsed by AASHTO as means of providing a uniform basis for data collection for any 

bridge management system, to enable the sharing of data between States, and to allow 

for a uniform translation of data to NBI Items 58, 59, 60, and 62. 

Bridge Management System (BMS). A system designed to optimize the use of available 

resources for the inspection, maintenance, rehabilitation, and replacement of bridges. 

AASHTO’s The Manual for Bridge Evaluation emphasizes the importance of maintaining Bridge 

Records and Bridge Management Systems. Section 2: Bridge Files (Records) states: “Bridge 

Owners should maintain a complete, accurate, and current record of each bridge under their 

jurisdiction. Complete information, in good usable form, is vital to the effective management of 
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bridges. Furthermore, such information provides a record that may be important for repair, 

rehabilitation, or replacement. 

A bridge record contains the cumulative information about an individual bridge. It should 

provide a full history of the structure, including details of any damage and all strengthening and 

repairs made to the bridge. The bridge record should report data on the capacity of the 

structure, including the computations substantiating reduced load limits, if applicable.  

A bridge file describes all of the bridges under the jurisdiction of the Bridge Owner. It contains 

on bridge record for each bridge and other general information that applies to more than one 

bridge. 

Items that should be assembled as part of the bridge record are discussed in Article 2.2. 

Information about a bridge may be subdivided into three categories:  base data that is normally 

not subject to change, data that is updated by field inspection, and data that is derived from 

the base and inspection data. General requirements for these three categories of bridge data 

are presented in Articles 2.3, 2.4, and 2.5, respectively. 

Some or all of the information pertaining to a bridge may be stored in electronic format as part 

of a bridge management system. When both electronic and paper formats are used for saving 

data, they should be cross-referenced to ensure that all relevant data are available to the 

inspector or evaluator.” 

Further, AASHTO’s The Manual for Bridge Evaluation Section 3: Bridge Management Systems 

states: “Transportation agencies must balance limited resources against increasing bridge 

needs of an aging highway system. The best action for each bridge, considered alone, is not 

necessarily the best action for the bridge system when faced with funding constraints. The best 

action to take on a bridge cannot be determined without first determining the implications 

from a system-wide perspective. Bridge engineers, administrators, and public officials have 

acknowledged the need for new analytical methods and procedures to assess the current and 

future conditions of bridges and to determine the best possible allocation of funds within a 

system of bridges among various types of bridge maintenance, repair, rehabilitation, and 

replacement choices. The advent of Bridge Management Systems (BMS) is a response to this 

need. 

Bridge Management Systems require the data and results from condition evaluation. The aim of 

this Section is to provide an overview of BMS and discuss their essential features.”  

In 2005, AASHTO Highways Subcommittee on Bridges and Structures adopted The Manual for 

Bridge Evaluation, First Edition (MBE). The MBE combines The Manual for Condition Evaluation 

of Bridges, Second Edition, and its 2001 and 2003 Interim Revisions with the Guide Manual for 

Condition Evaluation and Load and Resistance Factor Rating of Highway Bridges, First Edition, 
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and its 2005 Interim Revisions. Revisions based on approved agenda items from annual AASHTO 

Subcommittee meetings in 2007 and 2008 are also incorporated into the MBE.  

The importance of the adoption of the MBE is that element level condition data is now required 

to be collected and reported. Section 3.3.1.1.1-Bridge Inventory of the MBE states: “The 

National Bridge Inventory (NBI) is data collected by each state Department of Transportation 

(DOT) and reported to the Federal Highway Administration (FHWA). The data includes 

inventory, appraisal, and condition information for the nation’s highway bridges. NBI data 

includes component and element level condition data.  Bridge owners may also have agency 

specific bridge inventory data that they use in their BMS.” Further, Section 3.3.1.1.3-Bridge 

Element Ratings states: “To meet the data needs of a modern BMS, AASHTO developed an 

element level condition assessment system. Bridge elements comprised of National Bridge 

Elements (NBEs), Bridge Management Elements (BMEs), and Agency-Defined Elements (ADEs) 

are defined in the AASHTO Manual for Bridge Element Inspection (MBEI). The goal of bridge 

element data is to completely capture the condition of bridges in a simple and effective way 

that can be standardized across the nation while providing the flexibility to be adapted to both 

large and small agency settings. Element descriptions consider material composition and where 

applicable, the presence of protective systems. The condition of each element is reported 

according to the quantity or percentage of the element rated in four Condition States (CS): CS 

1-Good, CS2-Fair, CS3-Poor, and CS4-Severe. The MBEI defines the condition states in objective 

engineering terms that are intended to provide consistent ratings nationwide. All National 

Bridge Elements and a select number of Bridge Management Elements on the National Highway 

System (NHS) are reported to the FHWA to develop bridge condition reports to the United 

States Congress. Using element level data, DOTs and local bridge owners can better evaluate 

individual components of a structure, determine and prioritize preservation needs, and 

estimate cost for projects.” 

Also, Section 4.2.6-Collection of Element Level Data of the MBE states: “Federal regulations 

(MAP-21) require element level data to be collected and transmitted to the FHWA for highway 

bridges on the National Highway System (NHS). In addition to federal mandated minimum 

requirements, Bridge Owners may record additional element level data for bridges on the HNS 

to suit individual needs. Collection of element level data for bridges off the NHS is at the Bridge 

Owner’s discretion. Develop and implement procedures to collect element level data for 

bridges on the NHS in accordance with the AASHTO Manual for Bridge Element Inspection.  

Develop and implement standardized Element Level inspections of HNS bridges, following 

procedures identified in the AASHTO Manual for Bridge Element Inspection.” 

MDOT is in compliance with the National Bridge Inspection standard requirements and is 

collecting, recording, and submitting the necessary bridge information outlined in the National 

Bridge Inspection Standards.   
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The research did not find any data gaps in the data elements currently collected and managed 

by MDOT associated with bridge design, materials, construction, inspection, and maintenance. 

Therefore, no recommendations are given.   

In the future, if MDOT does find new or supplemental Agency-Specific data elements of 

interest, then MDOT can supplement the National Bridge Elements (NBE) with Agency Defined 

Elements (ADE) accordingly. 

Definition of Metadata for Added Elements 

Metadata can be defined as all of the data used to describe an asset. Since the research did not 

find any gaps in MDOT’s current data elements for bridge design, materials, construction, 

inspection, and maintenance, there are no added data elements; therefore no metadata for 

added elements.                                                                                       
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Conclusions 
 

1. The literature review revealed numerous co-related topics that are associated with data 

elements for bridge design, materials, construction, inspection, and maintenance. This 

research topic is very broad and includes many aspects associated with bridge data 

elements that span across multiple organization entities within a State DOT agency. This 

creates both a challenge and opportunity for MDOT and other State DOT agencies to 

document how their organizations are currently operating related to bridge data 

elements and how bridge data elements are managed.  

2. The AASHTO RAC National Survey provided insight that other State DOT agencies are: 

a. Documenting and managing data elements mainly as defined in the National 

Bridge Elements (NBEs) or in addition to NBEs, agency defined bridge elements 

(ADEs) are collected and managed. All bridge data element information is stored 

through a combination of software applications, database, or agency-wide 

document management systems.  

b. Utilizing agency specific software, spreadsheets, databases, website, or system 

shared drives, internal transportation management systems, and AASHTOWare.   

c. Nine of the AASHTO members do not have a data governance or data asset 

oversight group; four have, and one DOT is in the process of establishing a data 

governance or data asset oversight group. Collectively the various State DOT 

agencies are collaborating among their management teams together with their 

bridge program leaders for bridge data element decisions.  

3. MDOT is currently managing their data elements for bridge design, materials, 

construction, inspection, and maintenance throughout their respective Divisions and 

Districts including support from the Geotechnical and Survey Groups. The collection and 

documentation of the data elements get uploaded to several different applications that 

have their own access and functionality. 

4. There are day-to-day activities and responsibilities within MDOT by each of the 

respective Divisions, Districts, and Groups personnel associated with Bridge Data 

Elements that is a very important component to the MDOT Managing their overall 

Transportation Program. Close collaboration between these staff is a vital role and will 

continue to be a vital role in the future. Therefore, a clear understanding and 

documentation of the various data elements for bridge design, materials, construction, 

inspection, and maintenance should be a top priority.    

5. Based on the research findings and recommendations, the following benefits are 

realized: 

a. More consistent and meaningful data elements will result in more efficient 

bridge designs and ratings, construction, maintenance, bridge inspections, and 

materials. 
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b. Capturing these elements and their metadata will immediately yield knowledge 

capture benefits, which will aid the passing of institutional knowledge and on-

boarding new employees. 

c. Improved understanding of bridge data elements managed by MDOT. 

d. Improved connectivity and relationships to existing body of knowledge specific 

to bridge data elements. MDOT completed a study in April 2019 regarding Best 

Practices in Estimating Camber of Bulb T and Florida Girders (State Study 288). 

e. Improved access to as-built and historic bridge data element information. 

f. Added clarity to the MDOT staff associated with the various bridge data 

elements. 

g. Through documenting the various bridge data elements, software used, and 

organization of MDOT staff associated with bridge data elements, improved 

consistency, access, staff productivity, communication, data collection, 

workflows and procedures, and quality is realized. 
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Recommendations 
 

The following recommendations are provided for consideration by MDOT.   

1. Streamline access to bridge data elements by providing access for District staff to bridge 

data elements in ProjectWise and/or other software. 

2. Ppload prestressed girder and pile manufacture product records into MDOT's Site 

Manager or other software. 

3. Look for ways to streamline access to historic bridge data element information and 

workflows. 

4. Eliminate historic project records and new project records located on multiple software 

platforms. 

5. Provide access to ProjectWise for all MDOT staff. 

6. Create a user manual/reference guide for MDOT staff associated with bridge data 

elements. 

7. Instead of entering bridge data element information into Site Manager and/or other 

MDOT databases by project number, enter the associate bridge data element 

information according to each Bridge Identification Number (BIN). 

8. Link all materials data/information associated with bridge assets into one report. 

9. Link all bridge cost information to each bridge asset. 

10. Have a single report associated for each bridge asset that includes all bridge records 

including data elements. 

11. Include the bridge identification number (BIN) on all bridge 

records/reports/forms/inspection data and AMMO maintenance activities. 

12. Bridge Division to assign bridge identification number and include with all project 

plans/drawings. 

13. In addition to national bridge elements (NBE), make a list of additional agency defined 

elements (ADE). 

14. Document institutional knowledge within MDOT related to Bridge Data Elements. 
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Implementation Plan 
 

MDOT will implement recommendations to streamline data elements for bridge design, 

materials, construction, inspection, and maintenance. This could result in specification updates, 

addition of data elements to bridge inspection criteria and/or project records, and possibly data 

to feed performance prediction models. Training and knowledge-base transfer of data element 

information could also be integrated into MDOT’s Operating Procedures.  
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List of literature review documents (as of 2-27-20) with summary of aspects relative to the MDOT Data 

Elements research study. 

1. Durability of Lightweight Concrete Bridges 

Reid W. Castrodale, PhD, PE and Kenneth S. Harmon, PE 

PCI-FHWA National Bridge Conference, Proceedings Paper 48/October 5-7, 2008 

Provides overview to lightweight concrete and lightweight aggregates characteristics that make 

it a durability option for concrete bridges. 

2. Sand Lightweight Concrete For Prestressed Concrete Girders in Three Washington State Bridges 

Reid W. Castrodale, PhD, PE and David D. Chapman, PE 

2016 PCI-FHWA National Bridge Conference 

Covers three projects constructed in Washington State that used high-strength sand lightweight 

concrete for precast/prestressed concrete girders.  Material property data was collected and 

presented along with reasons why high-strength sand lightweight concrete was used. 

3. Bridge Preservation 

David A. Tomley, PE and Andrea Moore 

Presentation given at PCI Gulf South Transportation Committee meeting with MDOT, Jackson 

MS, November 6, 2019 

Highlighted the benefits to implementing bridge preservation strategies backed by a financial 

analysis to justify future and/or initial expenditures.  Bridge preservation strategies can lead to 

reduced annual bridge costs and/or reduced bridge funding requirements/backlog.  Other topics 

of corrosion mitigation, abrasion resistance, service-life, life-cycle planning/analysis/costs, 

bridge maintenance, bridge repairs, and new bridge construction were covered. 

4. Mississippi Department of Transportation Public Accountability Transportation Hub (PATH) 

https://path.mdot.ms.gov/ 

Website that provides an interactive visual analysis of historical and current conditions of roads 

and bridges throughout the state of Mississippi. 

5. AASHTO LRFD Bridge Design Specifications 

Section 2.5.2-Serviceability & Section 2.5.2.1-Durability & Section 2.5.2.1.1-Materials including 

Commentary C2.5.2.1.1 
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Section 2.5.2.3-Maintainability 

 
Section 2.6.2-Site Data 

“A site-specific data collection plan shall include consideration of: 

 Collection of aerial and/or ground survey data for appropriate distances upstream and 

downstream from the bridge for the main stream channel and its floodplain; 

 Estimation of roughness elements for the stream and the floodplain within the reach of 

the stream under study; 
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 Sampling of streambed material to a depth sufficient to ascertain material 

characteristics for scour analysis; 

 Subsurface borings; 

 Factors affective water stages, including high water from streams, reservoirs, detention 

basins, tides, and flood control structures and operating procedures; 

 Existing studies and reports, including those conducted in accordance with the 

provisions of the National Flood Insurance Program or other flood control programs; 

 Available historical information on the behavior of the steam and the performance of 

the structure during past floods, including observed scour, bank erosion, and structural 

damage due to debris or ice flows; and  

 Possible geomorphic changes in channel flow. 

Section 5.12-Durability 
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Section 5.14.2.3.10e-Overlays 

 

 

6. Best Practices for Estimating Camber of Bulb T and Florida Girders, April 1, 2019 

David A. Tomley, P.E., MSCE 

Mississippi Department of Transportation State Study No. 288 (FHWA/MDOT-RD-19-288) 

MDOT has experienced under-camber prestressed concrete girders recently on several projects 

that have led to construction delays and/or increased construction costs.  The need to address 

current practices for estimating beam camber were addressed through; literature search, survey 

of other State DOT current practices, historic material and beam camber data provided by the 

Mississippi Concrete Girder Manufacturers, and camber estimate calculations for items that 

influence beam camber.  The research findings included improvements to; better understanding 

of beam camber, material property versus strength expectation, ride smoothness, increased 

Industry awareness, advancing MDOT’s current practices, enhancing MDOT’s database of 
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historic material and beam camber information, reducing design and/or functional modifications 

to MDOT projects, minimizing added project and infrastructure costs, and reducing delays 

during construction. 

7. Best Practices for Estimating Camber of Bulb T and Florida Girders Technical Brief, April 2019 

8. Mississippi Department of Transportation Bridge Safety Inspection Policy and Procedure Manual 

Chapter 3-Bridge Inspection File (Records) 

3.1 Purpose of Bridge Records 

“As bridge inspection files are updated, the existing information is archived and retained to 

establish a history for each bridge.  Each district shall maintain a complete, accurate, and up-to-

date record for each bridge under their jurisdiction.  These records are needed to: 

 Document the condition and functionality of infrastructure, including the need and 

justification for bridge restrictions, for public safety. 

 Document improvements and maintenance repairs performed. 

 

 
 

 

 

 

 

3.2 Components of Bridge Records 

18. Repair plans 
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4.1 MDOT Load Rating and Posting Policy 

“For each load rating analysis, a summary sheet, full documentation of the load rating 

computations, and any supporting information shall be provided and maintained in the bridge 

record for the life of the structure”. 

 

9. U.S. Department of Transportation Federal Highway Administration Recording and Coding Guide 

for the Structure Inventory and Appraisal of the Nation’s Bridges, Report No. FHWA-PD-96-001, 

December 1995. 

10. AASHTO, The Manual for Bridge Evaluation, Third Edition 2018 

Section 2:  Bridge Files (Records) 
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Section 3:  Bridge Management Systems 
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11. Measuring Performance Among State DOTs, Sharing Best Practices Comparative Analysis of 

Bridge Condition Final Report, NCHRP 20-24(37)E 

National Cooperative Highway Research Program  

Spy Pond Partners, LLC with Arora and Associates, August 2010 
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12. Sofware Engineering Project Management 

Edited by Richard H. Thayer Foreword by Edward Yourdon 

Software Quality Assurance:  A Management Perspective 

Robert H. Dunn 
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13. Asset Management Guide for Local Agency Bridges in Michigan 

Michigan Transportation Asset Management Council 

Prepared by TranSystems Corporation, May 2011 
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14. Washington State Department of Transportation 

Map-21 & Bridges, WSDOT establishes MAP-21 bridge performance targets 
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15. Washington State Department of Transportation 

Bridge & structures preservation (taken from WSDOT’s website) 
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16. Sky’s The Limit-Implementing UAV applications at the Michigan DOT 

Colin Brooks, Richard Dobson, and David Banach 

Roads & Bridges/April 2019 

 

 
 

 

Appendix Page 74



Page 48 of 215 
 

17. Modeling Bridge Deterioration with Markov Chains 

ASCE Library, Journal of Transportation Engineering/Volume 118 Issue 6-November 1992 

Mark A. Cesare, Carlos Santamarina, Carl Turkstra, and Erik H. Vanmarcke 

Abstract 

This paper describes methods for determining and utilizing Markov chains in the 

evaluation of highway bridge deterioration. Using a data base of 850 bridges in New 

York State, Markovian transition matrices (MTM) are first found for the overall 

bridge condition. Then, transition matrices are developed for the condition rating of 

individual bridge components (e.g., superstructures, decks, and piers). In each case, 

chains are determined for various types of construction. Also discussed is the 

modeling of correlated elements such as the primary structure and joint condition and 

the ability to determine the correlation for a set of data. The consequence of small data 

bases is discussed, and an explanation is offered for unexpected values of the 

transition probabilities. Finally examined is the use of Markovian analysis for 

predicting the evolution of the average condition rating of a set of bridges, and 

expected value of condition rating for a single bridge. Markov transition matrices are 

introduced to model the effects of repairs and to determine repair policies that will 

lead to constant average condition rating. 

18. Proposed AASHTO Manual for the Maintenance of Roadways and Bridges 

NCHRP 20-07/Task 380 
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19. Bridge Management and Inspection Data: Leveraging the Data and Identifying the Gaps 

TRB Transportation Research Circular 498 

Kristen L. Sanford, Pannapa Herabat, and Sue McNeil 
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20. Bridge Management Systems 

NCHRP Report 300, Transportation Research Board, 1987 
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21. Integration Research and Design of the Bridge Maintenance Management System 

Zi-hong YIN, Yuan-fu LI, Jian-GUO, Yan LI 

SciVerse ScienceDirect Procedia Engineering 15 (2011) 5429-5434 
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22. Georgia Department of Transportation, Bridge Structure Maintenance and Rehabilitation Repair 

Manual, Office of Bridge and Structural Design Bridge Maintenance Unit, June 29, 2012 Version 

06.01.12 

23. Georgia Department of Transportation, Bridge Structures Maintenance Plan, August 2013. 

24. FHWA Bridge Preservation Guide, FHWA-HIF-11042, August 2011. 

25. FHWA Bridge Preservation Guide, FHWA-HIF-18022, Spring 2018. 
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26. “A Guide to Cost-Effective Bridge Preservation”, FHWA FOCUS, September 2011. 
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27. Performance of Corrosion Inhibiting Admixtures in Hawaiian Concrete In a Marine Environment 

Research Report UHM/CEE/12-04, September 30, 2012 

Joshua Ropert, MS and Ian N. Robertson, Ph.D., S.E. 
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28. Bridges for Service Life Beyond 100 Years:  innovative Systems, Subsystems, and Components 

Transportation Research Board, National Academy of Sciences, The Second Strategic Highway 

Research Program, SHRP 2 Report S2-R19A-RW-1, 2014.  

Atorod Azizinamini, Edward H. Power, Glenn F. Myers, H. Celik Ozyildirim 

29. Design Guide for Bridges for Service Life (2013) 

Transportation Research Board of the National Academies, S2-R19A-RW-2 

Atorod Azizinamini, Edward H. Power, Glenn F. Myers, H. Celik Ozyildirim, Eric S. Kline, David W. 

Whitmore, and Dennis R. Mertz 

30. Life Cycle Planning-An Overview 

A White Paper Produced by the Federal Highway Administration Transportation Asset 

Management Expert Task Group, July 2019.   Report No. FHWA-HIF-19-072 
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31. Mississippi Standard Specifications For Road and Bridge Construction, Mississippi Department of 

Transportation, Jackson, 2017 Edition 
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Section 700.05-Material Certifications and Certified Test Reports 

Provides guidance on material and testing certifications. 

 
Section 804.02.6-Classification and Uses of Concrete  

Provides guidance on usage of the various classes of concrete. 

 
Section 804.02.10-Portland Cement Concrete Mix Design, Table 3 Master Proportion Table for 

Structural Concrete Design 

Provides guidance on the proportioning of coarse aggregate, maximum water/cement ratio, 

compressive strength, maximum slump, and total air content.  [Material Information] 
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Section 804.03.11-Concrete Exposed to Seawater 

Provide guidance on which class of concrete shall be used along with additional guidance on 

clear distance and construction joints. 
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32. Mississippi Department of Transportation, Construction Manual 2017 

Chapter 1.3-Project Records provides guidance on maintaining project records. 

Site Manager is noted as the location of all project records.  Site Manager can be located by 

accessing MDOT@Work and selecting drop down menu under applications then selecting Site 

Manager. 

33. Moving Ahead for Progress in the 21st Century Act (MAP-21), A Summary of Highway Provisions 

Federal Highway Administration, Office of Policy and Governmental Affairs, July 17, 2012. 

Establishes a performance-based program and requirements for a long-range plan and a short-

term transportation improvement plan (TIP).  MAP-21 establishes principles and practices for 

research, technology, deployment, training, and education. 
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34. Title 23-Highways Code of Federal Regulations (CFR) Section 119:  National highway 

performance program, (f) Interstate System and NHS Bridge Conditions (2) Condition of NHS 

Bridges. 

 

 

 
35. Title 23-Highways Code of Federal Regulations (CFR) Part 490, Docket No. FHWA-2013-0053, 

National Performance Management Measures; Assessing Pavement Condition for the National 

Appendix Page 104



Page 78 of 215 
 

Highway Performance Program and Bridge Condition for the Nation Highway Performance 

Program.  Federal Register/Vol. 82, No. 11/Wednesday, January 18, 2017/Rules and Regulations. 
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35a.  Title 23-Highways Code of Federal Regulations (CFR) Part 150:  National goals and performance 

management measures 

 

36. AASHTOWare Bridge Management (BrM) Software Version 5.1.2 White Paper 
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37. AASHTOWare Bridge Management (BrM) Software Version 5.2 White Paper 
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38. TRB Committee on Structure Maintenance (AHD30) 

Scope of Committee 

 
39. TRB Committee on Bridge Management (AHD35) 

Scope of Committee 

 
40. TRB Bridge Preservation Committee (AHD37) 

Mission Statement and Objectives of Committee 
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41. Bridge Preservation A State DOT Perspective, Michael B. Johnson, California Department of 

Transportation 

TRB Bridge Preservation Meeting, Washington DC, January 2010 
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42. Defining Bridge Preservation, Michael B. Johnson, P.E., Basak Aldemir-Bektas 

TRB Annual Meeting Joint Sub-Committee on Bridge Preservation, Washington DC, January 2011 
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43. Bridge Preservation Performance Measurement, Michael B. Johnson, P.E.  

TRB Annual Meeting Joint Sub-Committee on Bridge Preservation, Washington DC, January 2012 
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44. Analysis of the Causes of Bridge Replacement in California, Michael B. Johnson, P.E., Paula J. 

Allec, California Department of Transportation 

TRB Annual Meeting Joint Sub-Committee on Bridge Preservation, Washington DC, January 2014 
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45. AASHTO Committee on Maintenance, Bridge Technical Working Group (BTWG) 

Strategic Plan, September 18, 2015 
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46. AASHTO Committee on Maintenance 

Strategic Plan, September 22, 2018 
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47. The Maintenance Manager, November 2017 

AASHTO Maintenance Committee 

Bridge Technical Working Group (BTWG) 

 

 
48. AASHTO Subcommittee on Bridges & Structures, T-9 Bridge Preservation, Annual State Bridge 

Engineers’ Survey (2015) 

Includes information related to: 

 Self consolidating concrete (SCC) (does MDOT have a SCC specification) 

 Soundwalls/earth-retaining strutures (does MDOT keep data element information for 

these types of structures in the database?) 

 Structural health monitoring program (does MDOT have any structural health 

monitoring and if so is it maintained in the database?) 

 Height detection devises (does MDOT have any detection devices installed on bridges 

and if so are they in the database?) 

 Service-life design 
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 Bridge deterioration models (does MDOT have any bridge deterioration model 

information and is it in the database?) 

 Durability criteria 

 Bridge preservation activities (does MDOT have bridge preservation activities and if so 

how is this information stored/accessed and where does it reside?) 

49. AASHTO Subcommittee on Bridges & Structures, T-9 Bridge Preservation, Annual State Bridge 

Engineers’ Survey (2016) 

Includes information related to: 

 Bridge files/records and record retention 

 Database systems/software used for data elements 

 Types of overlays used for bridge decks 

 MASH compliant bridge barriers (Is MDOT collecting this information in the database?) 

 EPA asbestos-containing materials (Is MDOT collecting this information in the 

database?) 

 Pile installation testing (where is this information kept by MDOT?) 

 Bridge inspection data (paper vs. electronic files) 

 Ride quality specification (does MDOT have a ride quality specification?) 

 Non-destructing testing of drilled shafts (does MDOT test drilled shafts and if so where 

is the information kept?) 

 Chloride content testing in bridge decks (does MDOT test bridge decks for chloride 

content and if so where is the information kept?) 

50. AASHTO Subcommittee on Bridges & Structures, T-9 Bridge Preservation, Annual State Bridge 

Engineers’ Survey (2017) 

Includes information related to: 

 Deck deterioration protocols 

 Underwater inspection & acoustic imaging data storage & videos (where is this 

information kept by MDOT?) 

 Corrugated metal pipes (CMP) data elements (does MDOT have any data element 

information for load rating and if so where is the data element information kept?) 

 Criteria for bridge rehabilitation vs. replacement (does MDOT have criteria to make 

decisions concerning when to repair/rehabilitate a bridge vs. replacement and if so 

where is the criteria kept?) 

 Service-life prediction software (does MDOT use service-life prediction software and if 

so where is the information kept?) 

 Drilled shaft integrity testing (does MDOT test drilled shafts and if so where is the 

information kept?) 

 3-D and Bridge Information Modeling (BrIM) (does MDOT have any 3-D or BIM data 

elements and if so where is the information kept?) 

 Weigh-in-motion for load monitoring (does MDOT have any weigh-in-motion data 

elements and if so where is the information kept and how is it being used?) 

 LIDAR or imaging sensors scanning (does MDOT have any of this information/data in the 

database?) 

 Fencing on bridges (does MDOT have fencing on bridges and is it kept in the database?) 
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 Bridge preservation program (does MDOT have a bridge preservation program?) 

 Fiber reinforcing specifications (does MDOT have a specification for fiber reinforcing to 

control and/or minimize cracking?) 

 Soil corrosion testing and/or evaluations (does MDOT collection this information and is 

it kept in the database?) 

 Type of concrete used in bridges (does MDOT specify this information and where is it 

kept in the database?) 

 Durability specifications (does MDOT have a specification for durability?) 

 Type of reinforcing (e.g., uncoated/black, epoxy, stainless steel, corrosion resistant) 

used in bridges (does MDOT specify this information and where is it kept in the 

database?) 

51. AASHTO Subcommittee on Bridges & Structures, T-9 Bridge Preservation, Annual State Bridge 

Engineers’ Survey (2018) 

Includes information related to: 

 Utilities on bridges (does MDOT have utilities on bridges and are they kept in the 

database?) 

 Retaining walls (does MDOT keep data element information for retaining walls in the 

database?) 

 Hydraulics design part of bridge team organization 

 Who prioritizes bridge replacements/repairs 

 Elastomeric bearing pad testing (does MDOT require testing and if so where is the 

information kept in the database?) 

 Bridge preservation program (does MDOT have a bridge preservation program?) 

 Structural repair plans (does MDOT prepare repair plans and if so where are they kept in 

the database?) 

 Repair procedures (does MDOT have documented bridge repair procedures and if so 

where are they kept in the database?) 

 Estimated service life 

 Deck overlays (does MDOT use deck overlays either for new construction or for repairs 

and if so where is the information kept in the database?) 

 Bridge priority software (does MDOT use software to prioritize bridges?) 

 Life-cycle costs (does MDOT keep records of bridge costs and if so where is the 

information kept in the database?) 

 Ultra-High Performance Concrete (UHPC) (does MDOT have a UHPC specification) 

 Self consolidating concrete (SCC) (does MDOT have a SCC specification) 
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52. AASHTO Subcommittee on Bridges & Structures, T-18 Bridge Management Evaluation & 

Rehabilitation, AASHTOWare Bridge Management Update, June 25, 2019. 

 42 State DOT licenses of AASHTOWare Bridge Management (BrM), MDOT included 

 35 State DOT licenses of AASHTOWare Bridge Load Rating (BrR), MDOT included 

 16 Agency licenses of AASHTOWare Bridge Design (BrD), MDOT included 

 Web integration capabilities 

 Metric reporting/data for level of FHWA compliance 

 Improves efficiencies with IT departments 

 BrM 6.3 release scheduled for Fall 2019 

 Notifications via email for process completion activities 

 Provides framework for adding other asset types in the future (e.g., walls, signs) 

 Investment strategies & plans pyramid 

 AASHTOWare bridge design (BrD) and load rating (BrR); data integration 

 BrM 7.0 Beta testing 

 Next releases to include; improved reporting, web service integration, data integration 

(TPF-5(372) Building Information Modeling for Bridges and Structures 

 Task Force members (MDOT does not have a representative on the task force) 
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53. AASHTO Subcommittee on Bridges & Structures, T-19 Software & Technology, AASHTOWare 

Bridge Management Update, June 25, 2019.   

Eric Christie (ALDOT) and Todd Thompson (SDDOT) 

 Bridge Integration through Web services, a standardized way for software to 

communicate through the internet 

 Other data integration endeavors (BrDR-FHWA Bridge Information Modeling 

Standardization (HIF-16-011) 

 Regression testing 

o Differences between changes in AASHTO bridge design specifications 

o Differences between two analytical software engines 

o Regression comparison tool based on NCHRP Report 485 

 User Group Training 

 Task Force members (MDOT does not have a representative on the task force) 
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54. AASHTO Subcommittee on Bridges & Structures, T-19 Software & Technology, The Portable 

Bridge WIM, Eric Christie, PE and Robert J. Taylor, PE 

Includes Mississippi 2018 Harvest Study and 2016 Enforcement; information on vehicle load 

distribution during measurements 
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55. Building Information Modeling (BIM) for Bridges and Structures, 99th TRB Annual Meeting, 

Washington, D.C., January 12-16, 2020, Pooled Fund Study 
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56. Building Information Modeling (BIM) for Bridges and Structures, Lead Agency Iowa DOT, Study 

Number TPF-5(372), Pooled Fund Study 

Mississippi DOT contributing to the Pooled Fund Study 
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57. Business Process Modeling for the Virginia Department of Transportation:  A Demonstration 

with the Integrated Six-Year Improvement Program and the Statewide Transportation 

Improvement Program:  Executive Summary, May 2005. 

Virginia Department of Transportation, Virginia Transportation Research Council 

J.H. Lambert and R.K. Jennings 

Provides insight to benefits of integrating planning and programming activities throughout a 

project or bridges life-cycle. 
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58. Conversion Between Network-Level and Project-Level Units of Measure for use in a Bridge 

Management System (VTRC 99-R4), July 1998. 

Virginia Department of Transportation, Virginia Transportation Research Council 

Howard M. Turner, Jr. 

Provides an overview to various data elements utilized in a bridge management system to 

prioritize bridge maintenance, repair, rehabilitation, and replacement.  Includes historical cost 

data. 
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59. Development of Geotechnical Analysis and Design Modules for the Virginia Department of 

Transportation’s Geotechnical Database (VTRC 05-CR23), June 2005. 

Virginia Department of Transportation, Virginia Transportation Research Council 

Jaewan Yoon, Ph.D. 

Provides an overview to the functionality and use of various geotechnical data for use by VDOT’s 

Geotechnical Engineer Engineers including search algorithm. 
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60. Development of Performance and Deterioration Curves As A Rational Basis for a Maintenance 

Management System for Structures (VTRC 94-R1), July 1993. 

Virginia Department of Transportation, Virginia Transportation Research Council 

K. K. McGhee, G.R. Allen, Ph.D., and W. T. McKeel, Jr. 

Highlights essential elements of a bridge management system. 
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61. Performance of Bridge Deck Overlays in Virginia:  Phase II:  Service Life Performance (VTRC 20-

R6), September 2019. 

Virginia Department of Transportation, Virginia Transportation Research Council 

Soundar S.G. balakumaran, Ph.D., P.E. and Richard E. Weyers, Ph.D., P.E. 

Provides overview to historical data related to deck overlays and how VDOT is using the 

historical data to make decisions related to bridge preservation and service life. 
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62. Technical Assistance Report Maintenance, Repair, and Rehabilitation Unit Costs for PONTIS 

(VTRC 95-TAR10), April 1995. 

Virginia Department of Transportation, Virginia Transportation Research Council 

Dixie T. Wells 

Highlights network-level historical cost data for bridge maintenance, repair, and rehabilitation. 

 
63. Risk-Based Asset Management Methodology for Highway Infrastructure Systems (VTRC 04-

CR11), February 2004. 

Virginia Department of Transportation, Virginia Transportation Research Council 

Ruth Y. Dicdican, Yacov Y. Haimes, and James H. Lambert 

Highlights benefits of intelligent decision making so that maintenance projects are prioritized to 

yield most benefit for life-cycle of highway assets. 
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64. FHWA Long-Term Bridge Preservation (LTBP) Program, LTBP News, Volume 1, Issue 1 Summer 

2010. 

Stakeholder Input:  Sandra Larson, Iowa DOT 

Touches on better understanding how bridges age, and then how to manage bridge assets to 

extend service life of existing and new bridges.  Bridge investigation through load testing, non-

destructive evaluation, and sensor monitoring to better understand bridge behavior, condition, 

and capacity.  Leverage time and expertise through sharing of information to increase 

knowledge base and understanding of bridge performance and behavior will result in more 

informed bridge repair and rehabilitation programs. 

 
 

65. FHWA Long-Term Bridge Preservation (LTBP) Program, Summary Report, December 2016.  

FHWA LTBP Summary-Findings from the New Jersey Bridge Deck. 

FHWA Publication No.:  FHWA-HRT-16-070 

Presents chloride content and diffusion data from concrete cores in decks together with using 

non-destructing testing Ground Penetrating Radar to collection inspection/condition 

information. 
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66. Washington State Department of Transportation 

MAP-21 & Bridges Washington State 

WSDOT establishes MAP-21 bridge performance targets, May 2018-Edition 3 
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67. Wisconsin Department of Transportation, Bureau of Structures, Bridge Preservation Policy Guide 

Version 1.02, 2016 

Provides an overview to WISDOTs bridge preservation policy and various preservation activities 

& strategies associated with specific bridge element condition/deterioration state. 

Having a commitment for funding of bridge preservation will help WisDOT optimize the overall 

bridge program. 
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68. AASHTOWare Project Construction & Materials Module, 2017 
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69. National Academies of Sciences, Engineering, and Medicine 2012, Estimating Life Expectancies 

of Highway Assets, Volume 1:  Guidebook.  Washington, DC:  The National Academies Press. 

Paul D. Thompson, Kevin M. Ford, Mohammed H.R. Arman, Samuel Labi, Kumares C. Sinha, Arun 

M. Shirole 

Provides; overview to National Cooperative Highway Research Program (NCHRP), The National 

Academies (Advisers to the Nation on Science, Engineering, and Medicine), and introduction to 

estimating life expectancies of highway assets. 
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70. FHWA Guidance on Highway Preservation And Maintenance Memorandum, February 25, 2016. 

From:  Walter C. Waidelich, Jr. 

Provides an update on guidance on highway preservation and maintenance activities to be 

consistent with MAP-21 and the FAST Act including clarifications on funding. 
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71. Transportation Asset Management Plan Development Processes Certification and Recertification 

Guidance; Transportation Asset Management Plan Consistency Determination Guidance, 

Federal Register, Volume 82 Issue 106, Monday, June 5, 2017 (FHWA Docket no. FHWA-2017-

0018).   
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72. National Academies of Sciences, Engineering, and Medicine 2015, Long-Term Bridge 

Performance Committee Letter Report:  February 20, 2015.  Washington, DC:  The National 

Academies Press. 

Ananth K. Prasad  
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73. National Academies of Sciences, Engineering, and Medicine 2007, Managing Selected 

Transportation Assets:  Signals, Lighting, Signs, Pavement Markings, Culverts, and Sidewalks.  A 

Synthesis of Highway Practice.  Washington, DC:  The National Academies Press. 

Michael J. Markow 

Provides insight to how State DOTs are managing culverts and other transportation assets. 
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74. Measuring Performance Among State DOTs, Sharing Best Practices Comparative Analysis of 

Bridge Condition Final Report, NCHRP 20-24(37)E, August, 2010 

Spy Pond Partners, LLC with Arora and Associates 
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75. National Academies of Sciences, Engineering, and Medicine 2007.  Multi-Objective Optimization 

for Bridge Management Systems, NCHRP Report 590.  Washington, DC:  The National Academies 

Press. 

Vandana Patidar, Samuel Labi, Kumares C. Sinha, and Paul Thompson 

Provides overview to methodologies for network-level and project-level optimization of 

performance criteria and software modules, user’s manual, and demonstration database. 

 

 

Appendix Page 195



Page 169 of 215 
 

 

76. National Academies of Sciences, Engineering, and Medicine 2013.  Use of Transportation Asset 

Management Principles in State Highway Agencies, NCHP Synthesis 439.  Washington, DC:  The 

National Academies Press. 

Neal Hawkins, and Omar Smadi 

Provides overview to current state of practice for asset management among state departments 

of transportation (DOTs). 
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77. National Academies of Sciences, Engineering, and Medicine 2009.  A Plan for Developing High-

Speed, Nondestructive Testing Procedures for Both Design Evaluation and Construction 

Inspection (2009), SHRP 2 Report S2-R06-RW.  Washington, DC:  The National Academies Press. 

Andrew J. Wimsatt, Tom Scullion, and Emmanuel Fernando 

Insight to non-destructive testing (NDT) emerging technologies and state of implementation. 

 

Appendix Page 204



Page 178 of 215 
 

78. National Academies of Sciences, Engineering, and Medicine 2019.  Geotechnical Asset 

Management for Transportation Agencies, Volume 1:  Research Overview.  Washington, DC:  

The National Academies Press. 

Mark Vessely, William Robert, Scott Richrath, Vernon R. Schaefer, Omar Smadi, Erik Loehr, and 

Andrew Boeckmann. 

Provides Geotechnical asset management concepts, ideas, and recommendations for 

consideration and use by transportation owner agencies.   

Appendix Page 205



Page 179 of 215 
 

 

Appendix Page 206



Page 180 of 215 
 

 

Appendix Page 207



Page 181 of 215 
 

 
 

 

Appendix Page 208



Page 182 of 215 
 

 

 

Appendix Page 209



Page 183 of 215 
 

 

Appendix Page 210



Page 184 of 215 
 

 

 

 

Appendix Page 211



Page 185 of 215 
 

 

Appendix Page 212



Page 186 of 215 
 

 

Appendix Page 213



Page 187 of 215 
 

 

Appendix Page 214



Page 188 of 215 
 

 

 

Appendix Page 215



Page 189 of 215 
 

 
 

 

Appendix Page 216



Page 190 of 215 
 

 

Appendix Page 217



Page 191 of 215 
 

 

Appendix Page 218



Page 192 of 215 
 

 

 

Appendix Page 219



Page 193 of 215 
 

 

Appendix Page 220



Page 194 of 215 
 

 

Appendix Page 221



Page 195 of 215 
 

 

Appendix Page 222



Page 196 of 215 
 

 

 

Appendix Page 223



Page 197 of 215 
 

 

Appendix Page 224



Page 198 of 215 
 

 

 

Appendix Page 225



Page 199 of 215 
 

 

Appendix Page 226



Page 200 of 215 
 

 

Appendix Page 227



Page 201 of 215 
 

79. South Carolina Department of Transportation, Asset Data Collection Assessment Research 

Summary, SCDOT No. SPR 716, FHWA No. FHWA-SC-19-02 August 2019. 

Jennifer H. Ogle, Clemson University. 
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80. South Carolina Department of Transportation, Asset Data Collection Assessment Research Final 

Report, SCDOT No. SPR 716, FHWA No. FHWA-SC-19-02 August 2019. 

Jennifer H. Ogle, Wayne Sarasua, Mashrur ‘Ronnie’ Chowdhury, Brad Putman, Jeffrey Davis, 

Nathan Huyhan, and Paul Ziehl (Clemson University). 

Refer to above information in literature review document 79- South Carolina Department of 

Transportation, Asset Data Collection Assessment Research Summary, SCDOT No. SPR 716, 

FHWA No. FHWA-SC-19-02 August 2019.  Additional in-depth research information is expanded 

on in the final report. 
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81. NCHRP Synthesis 508-Data Management and Governance Practices, Nasir Gharaibeh, Isaac Oti, 

David Schrank, and Johanna Zmud, Texas A&M transportation Institute, The Texas A&M 

University System, College Station, Texas. 
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82. AASHTO Committee on Data Management and Analytics, Draft Strategic Plan and AASHTO CORE 

Data Principles, taken from website: 

https://data.transportation.org/subcommittee-charter/ 
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