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1. Introduction 

Background 

In 2004, National Cooperative Highway Research Program (NCHRP) Project 20-64 was 
initiated to develop a unified, broad-based approach to facilitating data exchange across 
transportation applications used within and across different phases of the facility life cycle.  The 
goal was to create a set of agreed-upon, open, vendor-neutral sets of data formats for storing, 
exchanging and archiving data.  Extensible markup language (XML) was selected to provide a 
human-readable, self-documenting, independent format.  It was envisioned that software 
vendors would support import and export of data in TransXML format, and transportation 
agencies would, over time, adjust or acquire systems to support these formats as well.  This 
would provide agencies with greater flexibility in deployment of applications because they would 
no longer be locked-in to proprietary data formats.   It would also enable agencies to reduce the 
cost and complexity of software development and maintenance by supporting “loose-coupling” 
of applications.  

NCHRP Project 20-64 was completed in 2006, and recommended a technical framework for 
TransXML – a family of XML schemas for exchange of transportation data.  An initial set of 
XML schemas was produced or recommended for inclusion in TransXML, focusing on four 
transportation agency business areas: roadway survey/design, construction and materials, bridge 
design, and highway traffic safety.   

Research Objectives 

The objective of this study was to develop guidance for continued development of TransXML, 
based on potential benefits to DOTs.  The guidance was to identify and prioritize additional 
XML schemas for adoption in the TransXML framework.  These would include both existing 
XML schemas that could be enhanced or immediately adopted for TransXML, as well as high 
priority areas where the future development of new XML schemas would be particularly 
beneficial to DOTs.   

Document Overview 

The remainder of this document is organized as follows: 

Section 2 summarizes the results of the initial TransXML project.  

Section 3 presents an assessment of gaps and opportunities for TransXML, based on a literature 
review. 

Section 4 presents the results of an online survey conducted to obtain input into the 
identification of additions to TransXML.   

Section 5 presents a future framework for extension of TransXML and a set of candidate 
schemas and enhancements to be considered or future incorporation into TransXML. 
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Appendix A presents a review of relevant research conducted between 2006 and 2011 that 
served as resources for identification of additions to TransXML. 

Appendix B contains the complete tabulated results of the online survey. 
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2. Summary of Initial TransXML Effort 

Scope for TransXML 

NCHRP Report 576 documents the initial TransXML effort.  TransXML was envisioned to 
become a set of widely adopted transportation data exchange formats that can be used to easily 
transfer data across applications, avoiding duplicative, time consuming and error-prone data 
entry.  In addition, data in TransXML format could be preserved in a self-documenting, vendor-
neutral format.  Opportunities for efficiencies were identified for transfer of information across 
phases of the transportation facility development life cycle (from planning to design to 
construction to maintenance and operations), and for sharing of information across different 
functional areas within specific lifecycle phases (e.g. pavement, drainage, soils and traffic 
engineers involved in a design project.) 

As shown in Figure 1 of this report (reproduced below), the initial TransXML project focused 
on four transportation business areas, but defined a broader scope for the “full buildout” of 
TransXML.  The initial four business areas were: Survey/Roadway Design, Transportation 
Construction/Materials, Highway Bridge Structures, and Transportation Safety.  Broader areas 
identified included asset management, maintenance management, project development, and 
program development.   A set of four additional areas (Operations/ITS, Travel and Traffic 
Modeling and Simulation, Geospatial Data and Freight/Logistics) were identified as having 
active standards efforts underway that TransXML should coordinate with. 

 

Source: NCHRP Report 576 

Figure 1.  TransXML Initial Scope 
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Existing Schema  

Eleven XML schema were included within the initial TransXML project, and are summarized 
below.  There were two common threads across all eleven schema: 

1)  The Unified Modeling Language (UML) was used to create implementation-independent 
logical models for each area.  The resultant class diagrams proved to be extremely useful in 
communicating concepts and data details in order to achieve consensus. before any XML 
encoding was done.  This helped ensure consistency and harmonization between the schemas 
and will aid development and integration of future modifications as well as new schema.  

2)  The Geography Markup Language (GML) was used to establish XML coding conventions, to 
support ISO- and OGC-standard spatial modeling, and to assist in the integration of other GML 
application schema. 

Survey/Design Business Area 

• GRD – Geometric Roadway Design/Surface Model Information.  A schema to 
exchange roadway geometric design information (including horizontal and vertical 
alignment, cross sections, superelevation and geometric information) across design and 
survey software packages, and for machine control.  The information can also be 
modified to reflect the as-built facility, and then brought forward to the maintenance and 
operations phase of the roadway.  NCHRP 20-64 developed an underlying UML 
conceptual model for understanding LandXML and recommended enhancements to 
LandXML as a result.   

• DP – Design Project.  A schema to exchange design project pay item data across 
design, cost estimation and bid preparation software. This was based on an earlier 
aecXML schema that covered pay items but not quantities or prices. 

• AF – Area Features.  A schema to exchange polygon data for land features such as 
environmentally sensitive areas across GIS and CAD systems.  This schema supports 
exchange of information captured in GIS format into CAD systems used for design. 

Construction/Materials Business Area 

• BP – Bid Package.  A schema to exchange construction bid item data between agency 
systems and contractor bid preparation software. 

• CP – Construction Progress.  A schema to exchange construction project progress 
information, specifically, partial pay item quantities placed. 

• MST – Materials Sampling and Testing.  A schema to exchange information about 
construction site material use, sampling and testing among  field data collection systems, 
laboratory systems and central construction progress tracking and contractor payment 
systems.  

• PCS – Project Construction Status.  A schema to exchange information about 
construction project status information to stakeholder information systems. 
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Bridge 

• BDA – Bridge Design and Analysis.  A schema to enable engineers to conduct bridge 
structural analysis in multiple software packages and compare results without the need to 
re-enter data.  This was based on the existing AASHTOWare Virtis data model. 

Safety 

• MMUCC XML – Crash Report.  A schema to enable exchange of crash data from 
police reports to validation/processing systems and archives; enables standard queries of 
crash databases.  The existing Model Minimum Uniform Crash Criteria (MMUCC) XML 
schema developed by the National Highway Traffic Safety Administration (NHTSA) was 
adopted for this purpose. 

• HISA – Highway Information for Safety Analysis.  A schema for exchange of 
highway inventory information between inventory systems and safety analysis software.  
This schema was designed for compatibility with the AASHTO SafetyAnalyst software 
(which was under development at the time that the schema was designed) 

Common 

• LR – Linear Referencing.  An XML schema for linear referencing information 
consistent with ISO 19133 – used by the other TransXML schemas. (Linear Referencing 
is a method of storing geographic locations by using relative positions along a measured 
linear feature. Distance measures are used to locate events along the linear feature.) 

Future of TransXML 

The project team proposed several goals for the future of TransXML.  The following text is 
excerpted from that report: 

1) Establish Needs and Demonstrate Value:  Interoperability must start with a practical 
understanding of what data needs to be shared, and how sharing of these data will benefit the 
transportation community.  Specific opportunities need to be carefully evaluated to establish a 
clear vision of where interoperability is most needed and where it could generate the greatest 
benefits. 

2) Broaden the Business Area Focus:  Limiting the topical breadth of NCHRP 20-64 
concentrated work in technical areas in which there were a limited number of participating 
vendors.  As a result, adoption of the initial XML schemas was expected to be somewhat limited  
in breadth. 

3) Formally Embrace Coordination with Other XML Schema Efforts:  Emphasize 
coordination with other larger-scale, relatively well-established XML Schema standardization 
efforts in the transportation arena (ITS, commercial vehicles, crash records, etc.) so as to avoid 
proliferation of incompatible standards. 

4) Balance Schema Development, Advocacy, and Industry Coordination:  Strike a careful 
balance between different levels of activity: providing a technical foundation and infrastructure 
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(both administrative and collaborative) to support schema development activity; addressing 
specific data exchanges through schema development; and working with other transportation 
standards bodies to help establish an overarching architecture for transportation data. 

5) Beyond Data Exchange; Towards Interoperability:  Make an effort to promote web 
services interoperability which leverages XML as a communications medium that allows 
information systems to operate in tandem, packaging services provided by a number of different 
systems into applications that meet specific end-user requirements. 

Finally, the NCHRP 20-64 project team recommended the following Mission Statement for the 
TransXML Project: 

The TransXML Project promotes data exchange and interoperability of software 

applications and information systems used by transportation agencies in areas where such 

interoperability is most needed and will generate the greatest benefits. The Project intends to 

increase the utility of these systems and enable them to work together more effectively, 

overcoming existing data communication obstacles, empowering the industry to operate more 

efficiently and, ultimately, improving transportation in the United States. 
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3. TransXML Gaps and Opportunities 

In order to facilitate understanding of gaps and opportunities for TransXML a matrix was 
developed for each current business area with information types as columns and data exchange 
types as rows.  Shaded cells show the scope of existing TransXML schema, as well as specific 
areas of opportunity identified based on the literature review.  The data exchange types shown in 
the matrices were incorporated into the design of a survey (summarized in the next section) to 
elicit opinions from state DOTs and others on future needs and priorities for extending 
TransXML.   

Gaps and Opportunities by TransXML Business Area 

Survey/Design Business Area 

Table 1.   Schema Coverage – Survey/Design Business Area 

Road Geometric 
Design/Surface Model 

Design Project Info Land Area Features 

INFO TYPE: Alignments, Pavement Section, 
Superelevation, Cross Section, 
Surface Models, Parcels 

Pay Items, Quantities, Costs Wetlands, `Floodplains, Right-
of-way, land-use 

EXCHANGE TYPE:       

Planning/Environmental 
Assessment to Design     

TransXML Area 
Features (AF) 

During Design - among 
design team member 
technical specialists LandXML     

Roadway geometric design to 
Bridge designers LandXML   

Survey to Design  LandXML     

Design to Construction - for 
stakeout and automated 
machine control LandXML   

LandXML (land 
parcels) 

Design to As-Built for 
Maintenance LandXML     

Design to Cost Estimation 
and Bid Preparation   

TransXML Design 
Project (DP)   

LandXML and the TransXML Design Project and Area Features schemas provide coverage of 
each identified data exchange in this area.  Based on the literature, the following potential gaps 
and opportunities were identified: 

• Exchange and aggregation of right-of-way data (based on work conducted in NCHRP 8-
55 and various software standards and organization cadastre standards.   

• Exchange of utility data during construction, and post-construction for maintenance and 
operations. 

• Methods for bringing design and as- built information forward into the maintenance 
phase – to update highway and asset inventories 
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• Updates to The NCHRP 20-64 LandXML UML models to include changes that have 
been made in LandXML-1.1 and LandXML-1.2. 

 

Construction/Materials Business Area 

Table 2.  Schema Coverage – Construction/Materials Business Area 

Bid Package 
Info 

Materials 
Sampling and 
Testing 

Construction 
Progress  

Construction 
Project Status 

Pavement 
Structure 

INFO TYPE: Pay Items, Quantities, 
Project Location, Work 
Type, Milestones,  
EEO Requirements, 
Prequalification 
Requirements 

Material Test 
Requirements, Materials 
Samples Collected, 
Field Tests Performed, 
Test Results; Quality 
Assurance 

Daily Work 
Reports, Partial 
Pay Item 
Quantities Placed 

Planned and Actual 
Milestone Dates, 
Current Status, 
Time Expended 
and Available 

Structural evaluation 
and (as built) design 
information 

EXCHANGE TYPE:          

Bid Package from Agency 
to Contractors & 
Subcontractors; Bids from 
Contractors to Agencies 

TransXML Bid 
Package (BP)       

 

Construction Progress 
Info among Inspector, 
Project Engineer, and 
Payment Systems.       

TransXML 
Construction 
Progress 
(CP)   

 

Construction Progress 
Info from Subcontractors 
to Prime Contractors and 
Agency     

TransXML 
Construction 
Progress 
(CP)   

 

Materials Test Info from 
Construction Site/Field 
Office to/from Materials 
Lab   

TransXML 
Materials 
Sampling and 
Testing (MST)     

 

General construction 
project status info within 
Agency and to external 
stakeholders        

TransXML 
Project 
Construction 
Status (PCS) 

 

Structural evaluation 
information to asset 
management and 
environmental 
assessment         

 

The TransXML Bid Package, Construction Progress, Materials Sampling and Testing schemas 
cover most of the data exchanges within the construction business area.  Based on the literature, 
the following potential gaps and opportunities were identified: 

• More detailed information about specific construction activities and resource utilization, 
materials placement and test results.   

• Geotechnical information, based on the DIGGS schema, and related schema developed 
by Florida DOT.   

• Information exchanges from construction into asset management concerning site 
evaluation information (structural evaluation and design.)  
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Highway Bridge Structures Business Area 

Table 3.  Schema Coverage – Highway Bridge Structure Business Area 

Bridge Structural 
Description 

Truck Permitting and 
Routing 

Bridge 
Inventory/Inspection 

Maintenance History 

INFO TYPE: Bridge Structural Elements, 
Structural Analysis Results 

Structure Locations, 
Horizontal and Vertical 
Clearance, Load Ratings, 
Temporary Restrictions 

National Bridge Inventory 
data, Element Inspection 
Data 

Bridge maintenance 
accomplishments, resource 
utilization 

EXCHANGE TYPE:         

Bridge structure 
description to structural 
analysis packages; 
comparison of analysis 
results across packages 

TransXML Bridge 
Design and Analysis 
(BDA) - selected 
structure types       

Exchange of bridge 
design information among 
bridge owner, designer, 
detailer, fabricator, and 
erector         

Agency highway/bridge 
inventory and rating 
systems to permitting 
systems         

Field data collection 
systems to central bridge 
inventory and 
management systems; 
agency systems to 
FHWA; local systems to 
state DOT systems; 
agency systems to/from 
contractor systems         

Field data collection 
systems to bridge and 
maintenance 
management systems, 
data aggregation cross 
agencies for cost 
analysis/modeling         

Table 3 shows the scope of the current TransXML bridge schema and indicates a number of 
other areas where, based on the literature review, there are opportunities for new schema or 
extension of the existing schema.  Opportunities include: 

• Expansion of bridge types included in the design and analysis schema;  

• Support beyond bridge design into the construction phase 

• New data schema in support of bridge maintenance management 

• Support for the oversize/overweight truck permitting business process.  This last area 
may go beyond just bridges to include more general interstate permitting as well as 
roadway networks for routing. 



NCHRP 20-07 Task 295 Survey of XML Schema for Incorporation into TransXML Final Report 

Page 10 

Highway Safety Business Area 

Table 4.  Schema Coverage – Highway Safety Business Area 

Crash Reports Highway Inventory 
INFO TYPE: MMUCC elements Inventory characteristics relevant 

for safety analysis 

EXCHANGE TYPE:     

Crash Data Collection 
Systems to Crash 
Reporting Systems; 
Aggregation of crash 
reports across agencies NHTSA MMUCC XML   

Highway Inventory 
Systems to Safety 
Analysis Systems   

TransXML Highway 
Inventory for Safety 
Analysis (HISA) 

Road Safety Audit 
Information to Safety 
Analysis Systems     

Within the safety area, existing schema cover crash data exchange as well as highway inventory 
data exchange to safety analysis systems.  Additional opportunities include: 

• Improvements to the highway inventory schema to ensure consistency with the latest 
SafetyAnalyst data input requirements and the new MIRE data elements,  

• Improvements to the highway inventory schema to address the documented comments 
on this schema that were published in the Appendix to NCHRP Report 576, and 

• Adoption of the Road Safety Audit schema identified in the literature review. 

Highway Maintenance Business Area 

Highway maintenance is a new business area for TransXML that could include: 

• Transfer of as-built information from design/construction to inventory system. 

• Transfer of asset inventory data from data collection systems to highway inventory, 
maintenance and asset management systems. 

• Transfer of utility and right of way data from design systems into highway inventory 
systems so that it is available for use by maintenance and operations staff. 

• Transfer of pavement distress and roughness information from data collection systems 
to pavement management and highway performance monitoring systems; and from local 
systems to MPO and state DOT systems. 

• Access to inventory and maintenance data from/to counties and municipalities 

• Transfer of highway characteristics data from inventory systems to asset management 
systems. 

• Tracking and consolidation of maintenance activity information across districts within a 
state DOT (where disparate tracking systems are used) and across agencies in different 
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states.  (The bridge area also includes this specific example, based on an XML format 
that was identified as part of the literature review.)  

These data exchanges could make use of the TransXML Linear Referencing schema  The 
underlying standard for this has been updated and expanded as ISO 19148.  It has also been 
adopted by OGC and has been integrated into GML 3.3.  A underlying roadway model would 
also be necessary for these new areas. 

Criteria for Identifying and Prioritizing Schema Candidates 

The initial TransXML project identified highest priority schema candidates for development 
based on the potential to save time or money or facilitate improved access to information.  
These criteria remain valid and can be used to identify and prioritize future extensions to 
TransXML. 

Good schema candidates:: 

• enable reuse of the same information for multiple purposes,  

• eliminate duplicative data entry, and/or  

• reduce the need for agencies to invest in custom applications and interfaces in order to 
connect legacy systems.   

Schemas with the greatest potential payoff: 

• have a high likelihood of adoption,  

• support data exchanges with large numbers of users and/or uses, and  

• represent information with a relatively high degree of complexity and criticality.   

For example, a simple data exchange between only two parties that occurs once a year would not 
be a priority candidate for a TransXML schema.  On the other hand, standardizing a data 
exchange occurring on a daily basis within multiple organizations involving design details would 
have clear payoff.  

Figure 2 summarizes key criteria for identifying TransXML schema candidates that would have 
the highest potential payoff.  Schema candidates with the greatest payoff would be those which 
have the combination of a high likelihood of widespread adoption, a large number of potential 
users or applications for a given packet of data, and a significant savings in time –due to the 
complexity of individual data exchanges the frequency of data exchanges, or both. 
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Figure 2.  Criteria for Selecting Priority TransXML Schema Candidates 

In addition to these criteria, identification and scoping of new TransXML schema needs to 
consider potential duplication with existing standards and XML schema, and potential conflicts 
with existing adopted common data structures.  These factors were key to several major 
decisions in the original TransXML project – to adopt LandXML “as is” (and submit 
recommendations for improvement using established feedback channels); to adopt the NHTSA 
MMUCC schema; and to develop the bridge analysis schema around the existing AASHTOWare 
Virtis data structure.    
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4. Agency and Industry Survey 

Scope of the Survey 

An online survey was conducted in August/September 2011 in order to obtain community input 
for identification of potential XML schema for incorporation into TransXML and priority 
business areas for additional schema development.   

The survey was designed to assess:  

• Current use and support for TransXML and other standard, non-proprietary XML 
formats for data exchange 

• Need/support for extensions or modifications to existing TransXML schema based on 
experience to date; 

• Priority areas for new common data schema based on opportunities for reduction in 
duplicate data entry or enhanced information sharing within and across organizations 

• Suggestions for new industry standard formats to facilitate data exchange 

Data Collection Approach 

A draft survey was developed and pre-tested by members of this project’s NCHRP Panel.  Based 
on comments received, revisions were made, and the survey was finalized.   

An email was drafted describing the purpose of the survey and requesting that the recipient 
complete it and/or forward it along to colleagues who would be able to comment on needs and 
opportunities for improving data exchange across transportation applications.  This email 
included the survey link as well as a link to a PDF version of the survey.   This request was 
distributed via email to members of the AASHTO Subcommittee on Information Systems, 
members of the AASHTO Standing Committee on Planning, the four Highway Engineering 
Exchange Program (HEEP) area officers (with a request to distribute to other HEEP members), 
the attendee roster for the most recent GIS-T conference, community members registered on 
the TransXML web site (from the initial TransXML project), TRB Data Section committee 
chairs (with requests to distribute to members and friends), and individuals at selected 
engineering firms and software vendors identified through web searches and personal knowledge 
of the research team.  Several reminder emails were sent with a focus on state DOTs that had 
not yet responded.   

Follow up phone calls were made to a few respondents who offered specific suggestions for 
enhancing TransXML. 

Survey Response 

A total of 130 individuals responded to the survey, though several partial responses were 
received.  The majority of respondents (91) were from state DOTs.  There were 23 responses 
from private sector organizations (vendors, consultants, engineering firms), 12 from academics, 
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1 from USDOT and 3 from MPOs or local agencies.  The 91 state DOT responses represented 
38 of the 50 state DOTs. Respondents collectively represented a diverse set of backgrounds – 
planning, design,  construction, operations, safety and maintenance.  Half of the respondents 
indicated expertise in data management; 55% indicated expertise in information 
technology/software development. 

Survey Results 

Detailed survey responses are shown in Appendix B.  Key findings are highlighted below: 

Awareness and Use of TransXML 

• Over half of the respondents indicated some familiarity with TransXML; however, over 
one third reported that they had not ever heard of it.  

• Only 15 of the 130 respondents indicated that they had evaluated and/or used TransXML.  
Collectively, these respondents had evaluated or used all of the TransXML schema except 

for: materials sampling and testing (MST), Crash Data (CR), Highway Inventory for Safety 
Analysis (HISA), and Linear Referencing (LR). Note: LR is embedded in several of the 
other schemas. 

• Only a few substantive suggestions for expanding or extending existing schema were 
received from those who had evaluated or used TransXML.  Two others made general 
comments and one user noted that they had evaluated TransXML but were unable to use 
it to meet their needs.  Specific responses were as follows: 

o Add hydrologic items 

o OS/OW permitting 

o Extend the TransXML schema into the Payroll area for construction contractors 
for input into AASHTO Trnsport 

o Re-look at the Land Survey area with TransXML as numerous surveying tags and 
features were never implemented  

o Support steel bridge design tasks 

o Need to add elements to the geometry format for spiral curves. 

o Make it open source 

o Increase use by software vendors 

• The research team followed up on the OS/OW permitting, payroll and steel bridge 
comments, and learned the following:   

o NYSDOT has had some success with automating steel bridge design and 
detailing functions using a common input file with enough geometry information 
needed to support multiple design phase tasks. Applications include creation of 
3D models of girders (in Microstation), creation of a 2D framing plan (which is 
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used to create the feature model for construction plans), and utilities (written in 
MathCAD) for structural checks (capacity, composite condition), live load 
moments and shears, and dead load moments and shears.  While the TransXML 
BDA Schema was examined, LandXML was adapted (with added custom 
elements) because it appeared to be more straightforward and easier to use.  It 
wasn’t readily apparent from the TransXML documentation whether the 
necessary elements were included or not.  The respondent did note that 
additional information beyond what is in the Virtis/Opis model is required in 
order to generate 3D models and produce estimates.     

o Bentley Systems has developed PermitXML based on OS/OW system 
implementations in 20 US states and 1 Canadian province.  This schema contains 
a super-set of required items for permit issuance from the different agencies.  
The Bentley representative stated that they would be open to working with other 
stakeholders to make PermitXML part of TransXML.   

o The Minnesota Department of Transportation is using PayrollXML – a format 
developed by Infotech for use by construction contractors to submit standard 
payroll information to Trns*port.  This schema could potentially be opened up, 
with agreement of the AASHTO Trns*port Task Force.  Note that information 
in PayrollXML has content that is similar to schemas identified in the literature 
review that were implemented for Florida DOT. 

Use of Data Exchange Formats 

• When asked if their organization was using XML-based data exchange formats other than 
TransXML, 42 percent of respondents said that they were not or that they weren’t sure.  
The remainder were using either common XML formats or formats that were customized 
for use within their agencies.  Several agencies noted that they routinely use XML formats 
within their applications for data transfer, and others noted use of general formats (GML, 
KML, etc.)   The following more specific examples of topical XML formats and associated 
applications were supplied.  (Note that the first three items are actually related to 
TransXML, since TransXML adopted LandXML, and developed schema based on 
aecXML and the BRIDGEWare Vitis/Opis models.)   

o Geometric Roadway Design - LandXML (one agency has added “homemade” 
tags to describe steel superstructures in a highly generalized format for design 
phase tasks/analyses.) 

o Construction Pay Items - aecXML (used for data transfer between Microstation 
Quantity Manager and AASHTO Trns*port PES) 

o AASHTO BRIDGEWare – Virtis/Opis - Bridge design and load rating data  

o Payroll XML Format 

o NCHRP 14-15 bridge maintenance data. 
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o Geotechnical data - DIGGS ML  

o Geospatial data – ArcGISXML, XML Workspace Document  

o Transit schedule and location information feeds, input to trip planners (General 
Transit Feed Specification-GTFS) 

o Crash data/accident reporting (one agency was exploring use of National 
Information Exchange Model-NIEM, others were using state-specific schema)  

o Citations (TraCS, state-specific schema/DTDs) 

o Real time traffic and incident information (use of 511 XML standards, custom 
511 XML; one agency used RSS and GeoRSS for supplying this data to multiple 
users) 

o National Weather Service forecasts/watches/warning feeds 

o Motor Carrier services (IFTA, IRP) 

o Oversize/Overweight Permitting 

o Business Reporting – XBRL 

o Modeling/Network design and simulation scenario specification – Aurora XML 

o Freight data - Nesstar formats 

Opportunities and Priorities for New Data Exchange Formats 

• Respondents were asked to assign high/medium/low ratings to 12 opportunities for 
gaining efficiencies through use of common data exchange formats.  The two 
opportunities receiving the greatest number of “High” ratings were related to exchange of 
highway inventory data - “Sharing highway or asset inventory information among 
systems”- at 60% and “Bringing highway design data into inventory and asset management 
software” – at 55%.   While these two choices stood out somewhat, each of the twelve 
options received a “High” rating from at least 30 percent of the respondents. 

• Respondents were asked to identify other opportunities for improving data exchange 
beyond the 12 options listed.   

o A few suggestions were directly related to the existing TransXML Business Areas 
and Schemas: 

� Geometric Roadway Design - Include hydraulics and hydrology and add 
elements to the geometry format for spiral curves. 

� Materials Testing - Expand on testing methods 

� Geometric Roadway Design/Bridge Design -  Enable sharing core design 
data between software packages 
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� Bridge Design – Enable sharing bridge design data (for both 
superstructures and substructures) between analysis software and CAD 
modeling software.  

� Construction/Materials – Enable sharing construction contract 
information with payroll vendors. 

� Survey/Design – Enable sharing as built data among other systems 

o Other suggestions were related to expanding into new business areas: 

� HPMS Reporting (including data exchanges related to internal data 
processing tasks for preparing the submittal) 

� Maintenance management (real time snow plow operations, etc) 

� Funding and Project Management (Fiscal and Financial Management, 
Financial Obligations) 

� Traveler information/511 

� Incident Management/Emergency Response (Lane closures, debris 
removal related to weather events) 

� Traffic control information 

� Traffic data (real time traffic flow) versus travel demand modeling for use 
in forecasting 

� Road weather information/RWIS 

� U.S. Census and related data  

o A final set of suggestions were more general in nature: 

� Dashboard and KPI reporting 

� Mobile data collection framework (GPX, NMEA, etc) 

� Visualization and Simulation 

� Placement of all enterprise data on a common base map/GIS platform 

� Encouragement of data exchange between private and governmental 
entities 

� Sharing data across different levels of government local/state/federal   

� A standardized and accessible data to assure system stability, efficiency, 
responsiveness and opportunities for small businesses  

� Standard data definitions, particularly for key fields to bridge across 
systems 
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� An opportunity for reducing IT costs and improve system response time 
by making data sets more efficient / compacted and reduce the 
duplication of data between unresponsive systems.. 

• Respondents were asked to indicate which other business areas (beyond the current four) 
TransXML should cover.  Of the nine areas listed, Pavement Management was selected by 
the most respondents (61%), followed by Maintenance Management (56%),  Bridge 
Management ( 51%) and Traffic Operations/ITS (51%).  Respondent comments and 
suggestions are synthesized below: 

o Transportation Modeling/Simulation; exchange of social; economic and 
demographic data, networks; transport survey data 

o Capital Program Development/Management - linking information across FMIS, 
NBI/Pontis and TELUS or other Transportation Improvement Program 
management system 

o Bridge Management - data exchange with AASHTO Pontis, expansion to other 
structure types: highway lighting and sign structures (trusses, cantilevers, and 
butterflies) 

o Pavement: Design – standard inputs/outputs for new mechanistic-empirical 
design models; integration of as-built data with long term pavement performance 
information 

o Pavement Management - coordination across agencies with different approaches 
and software condition data – distress, rutting, roughness 

o Maintenance Management – web services allowing for interfaces across 
applications; maintenance activities, stockpiles, equipment, rental rates, labor 

o Traffic Operations/ITS - move and manage commercial traffic data streams 
from different companies; traveler information dissemination 

o Financial Management – payroll; cost tracking across activity types (but currently 
units and activities vary across design, construction and maintenance) 

o Other 

� Planning/HPMS 

� Environmental data -  wetlands, historic bridges, threatened and 
endangered species, animal crossings, etc 

� GIS/Base map data, spatial features (and associated attributes) 

� Asset Management integration of DOT data including safety, pavement 
bridge, congestion, drainage, traffic monitoring, roadway inventory 

• Respondents were asked to identify existing common transportation data exchange 
formats that might be considered for inclusion in TransXML.  Responses are synthesized 
below: 
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o Pavement Design: PDDX (Pavement Data Deflection eXchange for Falling 
Weight Deflectometer data) 

o PermitXML 

o DIGGSML 

o Payroll XML web Trns.port 

o aecXML Infrastructure Project xml schema (note – this was used as the starting 
point for the TransXML Construction Project Schema) 

o Traffic Monitoring Guide (TMG) data formats 

o HPMS data formats 

o ITS Standards (NTCIP CTC, Traveler information 511 standards, TMDD) – 
make existing standards more accessible via common data base technologies 

o DIGEST standards (note – this is being sunsetted – work currently focused on 
ISO/TC211 profiles) 

o Environmental Data Exchange Network Standards - 
http://www.exchangenetwork.net/standards/index.htm   (environmental 
permits, latitude/longitude, QA/QC)  

Barriers to Adoption of Common Data Exchange Formats 

• Respondents were asked to indicate major barriers that limit transportation agencies' 
willingness to adopt common data formats like TransXML.  Five options were provided, 
with the opportunity to write in others.  Over 70% of respondents selected “Lack of 
awareness of existing formats and how to implement them” as a barrier.  The next most 
frequently selected options were “Too costly to retrofit existing systems” – at 56%, and 
“Common data formats are not compatible with those in use” – at 46%.  Open ended 
responses are synthesized below: 

o Vendor adoption issues – waiting for vendor to implement TransXML; minor 
differences in versions of supported XML schema cause incompatibilities across 
vendors; vendors tend to implement data exchange through database access 
rather than data transfer (which helps lock them in) 

o TransXML maturity and complexity – not built-out enough to be considered in 
major efforts relative to other methods; people don’t understand benefits or 
where it could be used; too complex for many vendors – hard to justify the 
investment 

o Organizational issues – lack of sponsoring champion for data sharing across the 
organization, lack of strategic data plan that includes standard formats;  

o Resistance to standardization - 'telling' people what data matters to them in 
specific problems in which they have expertise 
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o Resources -  Agencies have substantial investment in stovepipe systems, costly to 
integrate; IT shops have implemented custom integration were needed already; 
costly and time consuming to convert legacy data, retrain staff  

Interpretation of Survey Results 

Based on the above summary of survey responses, several observations and conclusions can be 
drawn:  

• There is a lack of awareness and understanding of TransXML, which can be attributed to 
multiple factors: (1)the absence of marketing and outreach provided following the original 
project,  (2)challenges inherent in communicating this somewhat nuanced and technical 
concept to a general audiences, and (3)the fact that the survey targeted a much broader set 
of stakeholders than the original project – spanning planning, maintenance and operations 
in addition to the design and construction phases. 

• Additional education about the existing schemas would be helpful in order to clear up 
misconceptions that were evident in the survey responses.  For example, aecXML has 
already been rolled into TransXML; spiral curves are already addressed in GRD via 
LandXML; and representation of environmental areas is supported by the Area Features 
schema, though specific feature classes have not been defined. 

• The survey responses demonstrated a general interest in expanding the application areas 
of TransXML beyond the initial focus on design and construction life cycle phases. 

• There is a significant commitment to use of XML technology within DOTs - of those 
respondents who knew if their organization was using XML-based data exchange formats 
other than TransXML, 75% confirmed that they were indeed using XML.  

• There were several concrete suggestions about existing XML schemas that could 
potentially be easily folded into TransXML.  Minimal development effort would be 
required since their content has already been established and an XML encoding already 
exists.  These include: 

o PermitXML 

o DIGGS 

o steel bridge 

o PayrollXML 

• Other, non-XML, but already established data exchange specifications have been 
mentioned.  TransXML schemas would be easy to develop from these, since the content is 
already established and only the XML encoding would be required.  These include: 

o AASHTO PDDX (Pavement Deflection Data Exchange) 

o National Transportation Communications for Intelligent Transportation System 
(ITS) Protocol (NTCIP) 1206 - Object Definitions for Data Collection and 
Monitoring (DCM) Devices. 
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• A very broad spectrum of additional opportunities was suggested.  Many of these are in 
the maintenance/operation and planning phases, as should be expected considering the 
background of the respondents.  These areas were not addressed in the original project 
because the scope was focused primarily on design/construction.  Expansion into these 
phases offers potential benefits for integration of data across road inventory, HPMS, asset, 
maintenance, financial and incident management systems.   

• The survey focused on stakeholders in state DOTs, though as suggested by one 
respondent, there could be significant opportunities related to sharing of data across 
different levels of government.  Such opportunities can be explored as part of future 
TransXML efforts.   
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5. Future Extensions to TransXML 

This section explores opportunities for future extensions and additions to TransXML, and 
suggests a set of support activities to maximize the value of any future schema development 
efforts.  The business areas, criteria and assessment of gaps and opportunities presented in 
NCHRP Report 576 provided the starting point.  This initial scoping for TransXML was 
updated based on: 

• a literature review of other relevant research projects that have been conducted since 2006 
that are of relevance to development of new schemas for transportation data exchange (see 
Appendix A); and 

• a survey of state DOTs and others (presented in the previous section). 

TransXML Business Areas – A New Framework 

As noted in Section 2, the original TransXML report identified four initial business areas for 
TransXML (Survey/Design, Construction/Materials, Bridge and Safety); four expansion areas 
for later phases (Asset Management, Maintenance Management, Project Development, and 
Program Development), and four additional areas with already active standards efforts with 
which TransXML should coordinate ((Operations/ITS, Travel and Traffic Modeling and 
Simulation, Geospatial Data and Freight/Logistics.)   

The current stewardship arrangement for TransXML is within AASHTO’s Standing Committee 
on Highways (SCOH) Joint Technical Committee on Electronic Engineering Data (TCEED).  
The stated objectives and scope for this Technical Committee is to “provide a forum for: the 
development, publication, and maintenance of highway electronic engineering data standards to 
provide a non-proprietary exchange of data between and among software applications and data 
customers from initial data collection through as-built plans and/or for asset management; the 
development and publication of guidance related to the sharing of engineering data; the 
collection, publication and update of information on current practices for the sharing of highway 
electronic engineering data and its related state-of-the-art technologies across the transportation 
industry; and the collection of input and the exchange of ideas with other industry stakeholders 
such as contractors, software vendors, and hardware or equipment manufacturers.” 

Given this charter, it is appropriate for the scope of TransXML to focus on data related to 
design and construction of highway facilities, with extensions to planning and programming; and 
maintenance and operations portions of the facility life cycle.  Because there are active ITS 
standards development efforts that cover real time, operational information (weather, traffic, 
environmental sensor readings, device status, equipment location, events, incidents, etc.), 
maintaining a focus on physical design and the administrative and tracking aspects of 
maintenance and construction management of the highway system would avoid duplication.  
However, there are areas within operations (such as permitting and routing) which are heavily 
dependent upon physical design and/or maintenance management that are logical TransXML 
candidates.   
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This focus would leverage the existing work on TransXML and seek to build additional value 
within well-defined communities of practitioners.   

In order to emphasize opportunities to share and use information across different phases of the 
facility life cycle, future extension candidates were reviewed using a matrix-based framework, in 
which the columns are different life cycle phases (planning & programming, design, 
construction, maintenance and operations) and the rows are different highway elements (general, 
structures & bridges, pavements).  Each TransXML schema may then be included in one or 
more life cycle phases.  The original TransXML business areas are still readily apparent from this 
framework, with the exception of safety, since safety considerations are integral to multiple life 
cycle phases.   

Candidate Future Schemas for TransXML 

Figure 3 shows existing and potential future TransXML schemas according to the matrix 
framework described above.  Shading is used to indicate the current status of the schema: 

• Dark Blue - Existing TransXML schemas identified by their standard abbreviation – as 
presented in Section 2;  

• Grey -  Existing XML schemas being actively maintained outside of the TransXML 
stewardship umbrella; and 

• Light Blue - Existing XML schemas that could potentially be brought under the 
TransXML stewardship umbrella. 

• No Shading – Candidates for new schema development - not currently an XML schema. 

Existing TransXML schemas where no changes are being recommended (other than minor 
maintenance upgrades) are shown with black outlines.  Each candidate new or updated schema 
is shown with a dotted red outline.  As indicated in the key to the figure, each of these 
candidates was assigned to one of the following categories: 

• Category 1 – Schemas that are being maintained independently from TransXML, but are 
relevant to the TransXML business areas and should be documented and included (at least 
in part) under the TransXML umbrella.  In the original TransXML project, such schemas 
included LandXML and MMUCCXML.   

• Category 2 – Existing XML schemas that are candidates for incorporation into TransXML 
and brought under TransXML stewardship.  These may be adopted “as is”, or may require 
some additional stakeholder input and revision.  

• Category 3 – Candidates for new TransXML schema development.  These candidates will 
require further study and stakeholder input to establish well-defined scopes and fully assess 
potential benefits. 

• Category 4 – Existing TransXML schemas that require relatively minor updates to address 
comments received in the survey and/or stay in synch with evolving external data 
standards. 
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Each potential schema development, modification or adoption activity includes a number key.  
Each numbered item is described below.   

In addition to the numbered items, a maintenance upgrade to all existing TransXML schema is 
recommended in order to upgrade from GML 3.1.1 to 3.2.1.  Version 3.2.1 has a number of 
important improvements, and is now ISO 19136. 

For Category 4, UML models need to be updated where appropriate.  For the other categories, 
UML models need to be developed when they do not already exist, as was done in the initial 
TransXML project. The resultant class diagrams proved to be extremely useful in 
communicating concepts and data details in order to achieve consensus. before any XML 
encoding was done.  This helped ensure consistency and harmonization between the schemas 
and will aid development and integration of future modifications as well as new schema. 

 

Figure 3 – Candidate Extensions to TransXML 
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Highway - General Schemas 

(1) Program Information 

Data Content: Transportation Improvement Program (TIP) information – project phases and 
associated status, schedule and funding information.   

Data Exchanges: DOT STIP and MPO TIP information among programming databases, 
FHWA Financial Management Information System (FMIS), asset management, and project 
development systems; consolidation of project information across agencies; publishing to 
stakeholders. 

Action: Develop new schema 

Comments:  Further exploration required to determine value and appropriate scope. 

Category: 3-New Schema or Major Revision (Study) 

(2) Area Features (AF) 

Data Content: Land features 

Data Exchanges: Exchange of polygon data for land features such as environmentally sensitive 
areas across GIS and CAD systems. 

Action: Add specific feature classes for environmental data.       

Comments:  AF provided generic area feature support, but there have been suggestions to add 
environmental data – perhaps an ontology of feature classes for environmental would expand 
the AF by suggesting actual environmental areas. 

Category: 4-Minor Update to Existing TransXML Schema 

(3) Highway Inventory  

Data Content: Highway Inventory - Physical & Administrative Characteristics 

Data Exchanges: Highway inventory data across internal DOT systems - GIS, Asset 
Management, Safety; transfer of inventory data across jurisdictions 

Action: Extend HISA schema, add elements, address prior comments, ensure compatibility with 
SafetyAnalyst.  Build on: the Model Inventory of Roadway Elements (MIRE), The Highway 
Safety Manual (HSM), HPMS, comments on the prior HISA schema (NCHRP Report 576 
appendix G).  This would build upon the new RoadNetwork (14) and existing, updated Linear 
Referencing (15) TransXML schemas. 

Comments:  High potential for time and cost savings given multiple users and uses for this 
information across multiple governmental levels.  Key challenge is differences across existing 
inventory systems -  though the standards noted above do provide a foundation. 

Category: 3-New Schema or Major Revision (Study) 
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(4) Road Safety Audit  

Data Content: Road Safety Audit – findings including position and image; settings for the audit 
including date, agency, and location. 

Data Exchanges: From source safety audit files to mapping tools; from source audit files to 
safety viewing/analysis applications 

Action: Consider adoption of Road Safety Audit schema developed by Santiago-Chaparro and 
Khan (documented in the literature review) 

Comments:  Benefit would be in promoting audit consistency and allowing safety audit 
information to be used in multiple viewing and analysis applications. 

Category: 2 Adapt Existing Schema 

(5) Road Assets 

Data Content: Asset location & characteristics – common elements across asset types, with 
specific elements for signs, signals, lighting, guardrail, support structures, etc.  Note that this 
would would focus on road furniture/appurtenances as opposed to more fundamental highway 
inventory data elements (see #3). 

Data Exchanges: Asset inventory information across CAD/design, field data collection, 
inventory, GIS and asset management systems 

Action: Develop new schema.  This would build upon the new RoadNetwork (14) and existing, 
updated Linear Referencing (15) TransXML schemas. 

Comments:  Could be of benefit for encouraging standardization of basic elements, aggregating 
asset information across jurisdictions or highway districts, enabling data exchange across 
different commercial asset management packages.  Differences in data structures and data 
elements across agencies would need to be accommodated.  NCHRP Synthesis 371 is a good 
resource for this effort. 

Category: 3-New Schema or Major Revision (Study) 

(6) Crash Data  MMUCCXML  

Data Content: Highway crash data, based on the Model Minimum Uniform Crash Criteria 
(MMUCC) 

Data Exchanges: Crash data from Police Accident Reports to local and state crash data 
systems. 

Action: Meet with NHTSA to determine status of this schema and as appropriate, document 
any modifications made to this existing TransXML schema (adopted as-is from the NHTSA 
crash schema) since 2006.   

Comments:  Based on the survey, it would also be worth identifying whether this schema is 
included under the NIEM umbrella.    
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Category: 1-Document/Support External Schema 

(7) CityGML 

Data Content: Three dimensional description of cities 

Data Exchanges: City descriptive data across multiple simulation packages 

Action: Identify points of intersection with TransXML; document uses for transportation 
simulation applications. 

Comments:  Further investigation and assessment required to fully assess potential value. 

Category: 1-Document/Support External Schema 

(8) Geometric Roadway Design/LandXML 

Data Content: Roadway geometric design – alignments, cross sections, superelevation. 

Data Exchanges: Roadway design information across design and survey software packages, 
and for machine control.   

Action: Update the TransXML GRD/LandXML UML Models to reflect latest version of 
LandXML; update list of recommended additions to LandXML – including hydrologic elements. 

Comments:  This is a core schema in active use – high priority improvement candidate.   

Category: 1-Document/Support External Schema 

(8a) Geometric Roadway Design/LandGML  

Data Content: Roadway geometric design – alignments, cross sections, superelevation. 

Data Exchanges: Roadway design information across design and survey software packages, 
and for machine control.   

Action: Develop LandGML, a version of LandXML more tightly integrated with TransXML 
and other GML-based schema and applications.   

Comments:  This would be done in addition to item 7 above – it would build upon the 
LandGML Interoperability Experiment with OGC.    The result of that effort was the discovery 
that GML had some weaknesses with respect to some of the LandXML functionality.  Since 
then, GML has evolved and many of these problems have been addressed in GML 3.3.  Note 
that this would not replace LandXML but offer a GML alternative for those using GML for 
other apps.  LandGML would need to be kept in synch with LandXML, based on a shared 
implementation-independent UML logical model.  

Category: 2 Adapt Existing Schema 

(9) DIGGS (External Schema) 

Data Content: Geotechnical and geo-environmental information 

Data Exchanges: Test results to geotechnical analysis software, input to design 
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Action: Explore areas of intersection with TransXML, and consider adoption of all or part of 
DIGGS under the TransXML umbrella.   

Comments:  Minimal effort required, established schema of value to state DOTs, compatible 
with TransXML in that it is also based on GML (though the newer 3.2.1 version and 3.3 Linear 
referencing extension).  It would also be worthwhile to review the DIGGS schema development 
and support approach for lessons learned that could be applied to future TransXML efforts.  

Category: 1-Document/Support External Schema 

(10) Materials Sampling and Testing (MST) 

Data Content: Construction site material use, sampling and testing information. 

Data Exchanges: Sampling and testing information across field office, laboratory and central 
construction management and contractor payment systems. 

Action: Expand on testing methods included in the schema.     

Comments:  This action is based on a comment from a survey respondent – no specifics were 
provided, but this schema could be reviewed for possible extensions.    

Category: 4-Minor Update to Existing TransXML Schema 

(11) Construction Payroll  

Data Content: Certified Payroll for construction contracts (including civil rights, OJT, labor 
requirements) 

Data Exchanges: Payroll information from contractors into construction management systems 
(e.g. Trns*port) 

Action: Add new schema, using the existing Trns*port PayrollXML as well as the related 
schema developed for Florida DOT as resources.   

Comments:  Data are simple and standardized; data are exchanged across a large number of  
entities (contractors, payroll vendors, DOTs), current XML schema exists.  This is a high 
priority extension candidate.   

Category: 2-Adapt Existing Schema 

(12) Road Maintenance Actions  

Data Content: Maintenance activity/accomplishments, resource (labor/equipment/materials) 
unit costs and utilization; material stockpiles 

Data Exchanges: Field data collection systems to Maintenance Management Systems (MMS); 
MMS to Enterprise Resource Planning (ERP) or financial systems, aggregation of information 
across districts; aggregation of information across agencies for cost analysis 

Action: Add new schema.  Utilize the AASHTO Maintenance Manual for Roadways and 
Bridges as a source for standard maintenance activity definitions. 
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Comments:  Further research is required to scope this effort and determine potential value. 
Consider combining this effort with the bridge maintenance schema as some of the elements are 
likely to be common.  

Category: 3-New Schema or Major Revision (Study) 

(13) ITS Standards  

Data Content: Real-time traffic data, road closure/restriction data, detours 

Data Exchanges: Move and manage commercial traffic data streams from different companies; 
traveler information dissemination 

Action: Document relevant existing standards (SAE-J2354, TMDD, IEEE 1512.1)  

Comments:  These types of data exchanges were suggested by survey respondents, but are 
more appropriately covered under the ITS standards umbrella than within TransXML.  One 
point of coordination is that some of their data is relevant as input to permitting (see 16).   

Category: 1-Document/Support External Schema 

(14) Utilities and Right-of-Way  

Data Content: Right of Way data: parcels, appraisals, acquisitions, relocations, property 
leases/sales/relinquishments; Utilities data: location, ownership, relocations. 

Data Exchanges: From state and local cadastre and right-of-way systems to planning and 
design ; transfer of this data from design systems into highway inventory systems so that it is 
available for use by maintenance and operations staff. 

Action: Add new schema, building on the National  Spatial Data Infrastructure (NSDI) 
Cadastral Data Content Standard, and the results of related research projects including NCHRP 
Project 8-55 and 8-55A (Right-of Way),  and SHRP R-01A (Utilities). 

Comments:  Further research is required to scope this effort and determine potential value.  
Need to determine whether to add on to the existing Area Features schema, build on to the 
existing LandXML parcel element, and/or create new schemas.  Need to determine whether 
Utilities and Right-of-Way should be approached as two independent schema or as a single 
schema because Utilities includes both land (e.g., easements) and physical assets. 

Category: 3-New Schema or Major Revision (Study) 

(15) Road Network  

Data Content: Representation of existing roads and their connectivity. 

Data Exchanges: New core building block supporting exchanges of multiple data sets – would 
support data exchanges related to asset management, maintenance management and planning & 
programming.   

Action:  Create new schema based on FGDC 7c (Roads)/ ISO 14825 standard. 
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Comments:  This would involve developing a generalized representation of road links and 
nodes and their relation to the underlying road geometry. Important new foundational element 
to support new business areas. 

Category: 3-New Schema or Major Revision (Study) 

(16) Linear Referencing (LRS)  

Data Content: Ability to specify positions as linearly referenced locations along linear elements 
(such as roads) instead of spatially (2D, 3D) in conventional GIS. 

Data Exchanges: Core building block supporting exchanges of multiple data sets. 

Action:  Modify to reflect updates and extensions to the underlying standard for this - now ISO 
19148.  This standard has also been adopted by OGC and has been integrated into GML 3.3.   

Comments:  This is a straightforward update, required for a foundational TransXML schema.   

Category: 4-Minor Update to Existing TransXML Schema 

(17) Permit Application  

Data Content: Oversize/Overweight Permit Application - carrier, vehicle, permit type, origin, 
destination, routing 

Data Exchanges: Permit application info from services and trucking companies to state DOTs 

Action: Consider adding new schema based on existing schema (Bentley PermitXML), with 
modifications to support GML 

Comments: Bentley is willing to open up PermitXML and would work with others on a 
collaborative process to modify the schema.  Currently contains a superset of permit application 
information from 20 US states.  There is also an active research project on this topic at the 
National Center for Freight & Infrastructure Research and Education (CFIRE) – see Appendix 
A.  Broader use of a single XML schema across multiple states would simplify permitting 
process - e.g. large carriers could submit a single application that could be consumed by multiple 
state systems. 

Category: 2 Adapt Existing Schema 

Bridge Schemas 

(18,19) Bridge Inventory and Inspection  

Data Content: Bridge and element-level description for bridge management and inspection (this 
could be a single schema or two schema separating inventory from inspection elements) 

Data Exchanges: Field data collection systems to Bridge Management Systems (BMS) and 
federal reporting systems, bridge design data to BMS 

Action: Develop new schema based on FHWA National Bridge Inventory NBI data elements, 
AASHTO CoRe elements/National Bridge Elements 
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Assessment: Many states have built field inspection data collection tools or have contractors 
collect data; some have central office information systems in addition to their bridge 
management system (e.g. Pontis).  In some states, local agencies are responsible for bridge data 
collection and must transmit data to the state.   Schema could be used to transfer data from field 
inspection systems to central office; from districts to central office; from cities/counties to state 
DOT.  Current standardization of bridge inventory and inspection data makes schema 
development straightforward. 

Category: 3-New Schema or Major Revision (Study) 

(20) Bridge Maintenance Activities  

Data Content: Maintenance Accomplishments - quantity of work performed by activity, bridge 
and element;  Resource Utilization – quantity of labor, equipment and materials consumed by 
completed maintenance activities 

Data Exchanges: Maintenance accomplishment and resource information across field data 
collection systems, bridge management systems, and maintenance management systems; 
potentially aggregation of data to populate a multi-state bridge maintenance cost repository. 

Action: Consider adding new schema based on work documented in NCHRP Report 668. 

Comments: Could facilitate sharing of activity information between maintenance and bridge 
management systems, and support development and use of standard analytical tools for better 
understanding bridge maintenance unit costs, outputs and outcomes and relating network level 
investment to performance.  Could also enable sharing of standard bridge maintenance cost and 
effectiveness data across states to support more informed bridge management decisions.  Main 
barrier is lack of standardization of work activity and resource units across agencies. 

Category: 2 Adapt Existing Schema 

(21) Bridge Design and Analysis  

Data Content: Current content includes bridge structural design information for common 
structure types.  Future content could include similar information for additional structure types 
not included in the original project, as well as additional information needed to support design, 
fabrication and construction. 

Data Exchanges: Use of multiple bridge structural analysis packages, exchange of common 
bridge model information among bridge owner, designer, detailer, fabricator, and erector. 

Action: Expand to additional bridge types; extend to support fabrication/detailing, and 
construction.  Coordinate with ongoing research in area of data standards/ifc's for bridges, 
augment existing BDA schema or add new schema(s). 

Comments: Coordinate with FHWA Bridge Information Modeling research, see also Yabuki 
(2006), Kanan/Chen research; as well as the example from NYSDOT identified in the survey of 
using LandXML with custom elements.    

Category: 2- Adapt Existing Schema and/or 3-New Schema or Major Revision (Study) 
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(22) Bridge Restrictions  

Data Content: Data required to support oversize/overweight permitting and routing 
applications: Vertical and Horizontal Clearance, Load Restrictions, load ratings for different 
vehicle types 

Data Exchanges: From state DOT Bridge Information Systems to Permit Systems, Public 
Data Feeds 

Action: Implement as new schema or combine with the new Bridge Inventory and Inspection 
schema 

Comments: Of potential value for both permitting applications and self-routing (i.e. map 
display of restrictions.) Data would be derived from state NBI files and structural models. Could 
potentially also include temporary restriction information - lane closures, flooding, etc - but 
would need to consider existing related 511/TMDD standards. 

Category: 3-New Schema or Major Revision (Study) 

Pavement Schemas 

(23) Pavement Condition 

Data Content: Pavement Condition Data: distress, rutting, skid resistance, IRI 

Data Exchanges: Field Data Collection Systems to PMS; aggregation of pavement data from 
multiple jurisdictions, PMS to HPMS 

Action: Develop new schema, drawing upon data structures and standards identified in: LTPP, 
HPMS, AASHTO Maintenance Manual, HPMS, AASHTO PP37-04.  This would build upon 
the RoadNetwork and Linear Referencing TransXML schemas. 

Comments: Lack of consistency in definition and measurement of distresses across agencies is a 
barrier to be addressed prior to developing a national XML schema.  This effort could begin 
with an IRI schema, including all of the HPMS required metadata 

Category: 3-New Schema or Major Revision (Study) 

(24) Mechanistic-Deterministic Pavement Design (MEPD) Inputs 

Data Content: Inputs to Mechanistic-Empirical Pavement Design - layer/material data, Weigh-
in-Motion (WIM) data, traffic/ load spectra, environmental data 

Data Exchanges: Field Data Collection Systems and existing DOT information systems to 
MEPD software 

Action: Consider developing a new schema for standard inputs to MEPD software. This would 
build upon the RoadNetwork and Linear Referencing TransXML schemas. 

Comments: Not clear if there would be multiple consuming applications for an XML data set, 
if most states adopt the AASHTO Darwin ME Product.    XML Schema for WIM data (based 
on ASTM E1318 - 09) may be a promising starting point given wider applications for these data.  
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Note that a Pooled Fund Study (TPF-5(242) ) is under way to adapt an existing tool called Prep-
ME to prepare inputs to Darwin ME, including WIM data processing.  The results of this 
project could serve as a resource for further work in this area. 

Category: 3-New Schema or Major Revision (Study) 

(25) Pavement Deflection Data  

Data Content: Pavement Deflection measurements and associated metadata 

Data Exchanges: Falling Weight Deflectometer (FWD) Equipment to Analysis Software 

Action: Develop new schema, drawing upon data structures and standards identified in: LTPP, 
HPMS, AASHTO Maintenance Manual, HPMS, AASHTO PP37-04.  This would build upon 
the Road Network and Linear Referencing TransXML schemas. 

Comments: While there are multiple producers and consumers of FWD data  (Ref: NCHRP 
Synthesis 381), the PDDX standard is already in place and being updated for compatibility with 
DARWIN ME; FWD converters already exist to translate to PDDX format - need to assess 
benefit of establishing XML schema based on PDDX - may not be sufficient incentives to 
switch to XML. 

Category: 2 Adapt Existing Schema 

 

Support Activities for TransXML 

Based on the results of the survey presented in section 4, it appears that the original set of 
TransXML schemas have had a minimal level of adoption.  While many barriers to adoption 
were cited by respondents, the lack of familiarity with TransXML was most significant – 70 
percent of respondents cited “lack of awareness of the TransXML schema and how to 
implement them” as a barrier; one third of respondents hadn’t heard of TransXML.  These 
results are not surprising given that until recently stewardship for TransXML had not been 
established, and therefore the effort has been in a dormant state.  When presented with a list of 
potential data exchange formats, respondents were generally positive about the opportunities.  
However, adoption will not occur until the value of data exchange standards is clearly 
understood and demonstrated, and concrete implementation models are provided.   

The following support activities can be considered to ensure that existing and future schema 
development efforts achieve their full potential for agency time and cost savings: 

• Development of a revitalized TransXML web site providing easy access to each schema, 
sample documents and sample applications;  

• Designation of a technical resource for each schema or cluster of schemas who is available 
to provide information and assistance; 

• Networking through AASHTO Standing Committees and TRB committees to identify key 
individuals to serve as members of TransXML stakeholder communities (separate 
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communities for each business area), and maintenance of periodic communication with 
these stakeholder groups (e.g. via email, social media, web site postings, etc.); 

• Periodic interactive webinars with targeted stakeholders focused on individual schemas;  

• Pilot implementation projects in selected agencies to work through barriers and 
demonstrate benefits; 

• Development of supplemental tutorials and sample applications;  

• Updates on TransXML implementations and schema development efforts at targeted 
meetings and conferences; 

• Partnering or liaison with ongoing research projects that define standard data formats or 
build applications related to the TransXML business areas; and 

• Establishment of a marketing / out-reach position which will coordinate the above 
activities as well as suggesting additional such activities. 

Summary 

Based on the literature review and stakeholder survey, a new framework for expanding 
TransXML has been developed that emphasizes open exchange of data across the highway 
facility lifecycle.  Within this framework, 25 specific opportunities have been identified, including 
updates to existing TransXML schemas, development or adoption of new schemas into 
TransXML, as well as close coordination with existing externally maintained schemas.  In 
addition, a set of activities have been identified to encourage and support adoption of existing 
and future TransXML schemas. 

While several potentially beneficial opportunities have been identified, continued development 
and support for TransXML will require a strong and active stewardship function, a continuing 
source of financial support (potentially including volunteer or in-kind services) and a formalized 
process for schema development, adoption, and ongoing maintenance.  The AASHTO TCEED 
is well-positioned to provide stewardship for TransXML.  Logical next steps are to proceed with 
development of a standard, agreed-upon schema development process and to identify 
opportunities for funding schema development and support activities. 

As future opportunities are being evaluated, it will be important to keep the fundamental goals 
of TransXML in mind – saving organizations time and money.  TransXML has the potential to 
improve efficiencies by eliminating manual (and error-prone) re-entry of data and reducing the 
need for development of custom interfaces.  It also offers the potential to provide agencies with 
greater flexibility to upgrade their automation capabilities over time, by avoiding getting locked-
in to specific applications with closed, proprietary data formats.  Achieving true data 
interoperability is challenging -- it requires a collective commitment to actions that may not have 
an immediate payoff for each individual organization, but will, over time result in substantial 
savings for the larger community.  A well-coordinated effort with broad stakeholder support can 
overcome these challenges and provide long term benefits.   
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Appendix A – Literature Review 

Introduction 

This appendix summarizes the results of a literature review whose primary focus was to identify 
transportation XML schema development which has transpired since completion of the 
TransXML project in 2006.  References have been provided so that a more detailed assessment 
and analysis of this material can be made when future work commences in a particular schema 
area. 

Literature was identified via a search of the Transportation Research International 
Documentation bibliographic database and the Transportation Research Board (TRB) Research 
in Progress database, using the keyword search phrases “XML” , “TransXML”, “schema” and 
“data exchange”.  This was supplemented by a scan of recent annual Transportation Research 
Board meeting papers and a general Internet search.  While we focused on identifying specific 
XML schemas that had been developed, a few more general studies were included that provide 
useful information for scoping of new schema development efforts.  

The TRB Research in Progress database was also scanned with a similar set of keyword searches.  
References of potential relevance for future XML schema development are listed at the end of 
the appendix. 

Additional web searching uncovered additional transportation-related XML, particularly in the 
operations area. 

Literature 

Results of the literature review are organized by business area and presented in a standard 
tabular format that identifies the applicable transportation business areas, the nature of the data 
included in the XML format or schema, the types of data exchanges envisioned or supported, 
and the potential benefits of widespread adoption of the XML schema(s) covered. 

General 

All of the initial TransXML schemas were built upon the Open Geospatial Consortium’s (OGC) 
Geography Markup Language (GML) version 3.1.1 (OGC 03-105r1).  The current version is 
now 3.2.1 (OGC 07-036) which is the same as ISO IS 19136:2007. 
(http://www.opengeospatial.org/standards/gml). 

OGC is currently working on an extension called GML 3.3 which includes support for TINs and 
Linear referencing, the latter being a GML encoding based upon ISO FDIS 19148.  It is 
anticipated that both GML 3.3 and ISO 19148 will become international standards by the end of 
2011. 
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Survey/Design 

In the roadway Survey/Design business area, no new XML schema development efforts were 
identified, but work has continued on LandXML – which was adopted by the TransXML project 
for representing geometric roadway design and surface model information.  LandXML is widely 
used and continues to be supported by many commercial applications.  The following table 
summarizes changes to LandXML between 2005 and 2008 (when the current version, 1.2 was 
released.) 

A review of the following additional documents were included under the Survey/Design 
business area that do not specifically include XML schema development, but provide useful 
background for understanding the flow of information from planning through design, 
construction, maintenance and operations: 

• NCHRP Synthesis 385 - Information Technology for Efficient Project Development 

• NCHRP Web Only Document 95 – Integrating Geospatial Technologies into the Right of 
Way Data Management Process. 

• NCHRP Synthesis 405 – Utility Location and Highway Design 

    

Source: Crews, Nathan, “Cumulative LandXML-1.2 changes since 

LandXML-1.0” (2008) <document posted at 

http://www.landxml.org/> 

Business Area(s): Survey/Design 

Summary: This document describes changes to LandXML from the 

October 2005 working draft version 1.1 (2005) to the current 

version 1.2 (2008).  These changes included: 

• Added an optional “featureRef” attribute to <CgPoint> 

that refers to a named Feature element. 

• Added an optional “name” attribute to the <Feature> 

element. 

• Added attribute "status" type="observationStatusType" 

to <InstrumentSetup>, <RawObservation> and <Chain>. 

• Added station and zone attributes to 

<InstrumentSetup>, <RawObservation> and <Chain>. 

• Added zone attribute to <CgPoint>. 

• Added StadiaFactor attribute to <InstrumentDetails> 

• Added standard error attributes to PointType derived 

elements, primarily for CGPoint. 
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Source: Crews, Nathan, “Cumulative LandXML-1.2 changes since 

LandXML-1.0” (2008) <document posted at 

http://www.landxml.org/> 

• Added survey level loop and DOT road survey attributes 

to <RawObservation>, <ReducedObservation> and 

<ReducedArcObservation>. 

• Created <TestObservation> and added to 

<InstrumentSetup>.<Corrections>. 

• Added “both” value to enumeration PipeFlowType to 

indicate invert flow direction for structures. 

• Additions to support FAA Airport Surveying-GIS Program 

(www.airports-gis.faa.gov) 

• Made Survey/Equipment element optional. 

• Changes to <CoordinateSystem> to support OGC Well 

Known Coordinate System names. 

• Added breakline enumerations and defined 

<Breakline>.brkType attribute. 

• Expanded definitions for numeric values – added 

multiple new numeric data types (e.g. for station, area, 

cross section surface volume, cross slope, etc.) 

• Changes to 3D Road Model <DesignCrossSect>. 

• Renamed design cross section surface “closedVolume” 

to “closedArea”. 

• Changes to <Roadway> to add optional feature lines 

element and surface names attribute. 

(see source document for complete list of changes) 

Data Content: 

Data Exchanges: 

Benefits of 

Adoption 

NA 
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Source: Hannon, John Jeffrey and T. Sulbaran, NCHRP Synthesis 385: 

Information Technology for Efficient Project Delivery, 

Transportation Research Board, National Research Council, 

Washington, DC (2008), 74pp. 

Business Area(s): Highway Project Planning, Design, Construction, Operations  

Summary: Synthesis of data interoperability within state DOTs, including 

survey of data exchange practices and case studies.  

Data Content: Report does not include specific XML schemas, but identifies 

data types used throughout the facility life cycle 

Data Exchanges: Report summarizes data types received, processed/generated 

and sent from DOT planning, design, construction and 

operations functional areas 

Benefits of 

Adoption 

Report identifies adoption of 3D Transportation Information 

Models (TIM) – analogous to Building Information Models (BIM) 

– as a promising strategy, with the following potential benefits: 

- efficiency gains in initial surveying through use of GPS for 

creation of 3D Digital Terrain Models (DTM) 

- early problem identification through multi-stakeholder 

constructability review of 3D models (and potentially 4D 

models including construction scheduling information 

and integration of virtual reality applications providing a 

drive-through experience of the planned facility)  

- central repository for complete life cycle information, 

with electronic links to/from the job site  

- reduction of redundant data entry 

 

Source: NCHRP Web-Only Document 95: , “Integrating Geospatial 

Technologies into the Right-of-Way Data-Management Process”.  

See: 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_310.pdf 

and 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w95.pdf. 

Business Area(s): Survey/Design 

Summary: This project provides a wealth of information on use of 



NCHRP 20-07 Task 295 Survey of XML Schema for Incorporation into TransXML Final Report 

Page A-5 

Source: NCHRP Web-Only Document 95: , “Integrating Geospatial 

Technologies into the Right-of-Way Data-Management Process”.  

See: 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_310.pdf 

and 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w95.pdf. 

geospatially-enabled right-of-way data within the state DOT 

project development process.  The effort included development 

of a detailed list of data elements for a geospatially enabled 

enterprise-wide right-of-way information management system.  

This material can be used to assess the potential for building on 

existing capabilities within the TransXML Area Features and 

LandXML parcel element to include additional detail on right-of-

way.  

Data Content: Right of Way data content includes: 

- Geospatial base elements – cadastral (parcel boundary, 

location, ownership, valuation) 

- Geospatial base elements – transportation (road 

centerlines, project location) 

- Appraisal elements (dates, values, condition description, 

comparables) 

- Acquisition elements (offer, agreement, settlement 

information) 

- Relocation elements (notices, advisories,,expenses 

payments,  

- Property management elements (leases, maintenance 

agreements, sales, relinquishments, access changes) 

 

Data Exchanges: NA 

Benefits of 

Adoption 

NA 

Other references related to Utilities and Right of Way Data: 

NCHRP Project 8-55A - Developing a Logical Model for a Geospatial ROW Information 
Management System 

http://144.171.11.40/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=2326 
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This project developed an enterprise-level logical model for a prototypical geo-spatial enabled, 
ROW land management system for state departments of transportation and crosswalked this 
model to existing DOT enterprise systems to determine the gap between the state-of-the-art 
system and existing systems.  Publication of the final report (NCHRP Report 695) is anticipated 
in fall, 2011. 

NCHRP Synthesis 405 – Utility Location and Highway Design 
(http://www.trb.org/resource.ashx?sn=nchrpsyn405).  Identified the following research needs 
from the literature: 

• Develop a standardized format for identifying and resolving utility conflicts and 
continually revise it as design progresses. 

• Develop a mechanism to capture any changes to the existing utility facilities performed 
by utility owners or contractors on the project as design develops. Update the utility 
mapping on the design plans as the utility data changes. 

• Develop or utilize a GIS system to store, manage, and recall utility information gathered 
during plan development and during utility relocations.  

Utility Data Management (presentation at AASHTO 2011)  
http://modot.org/business/outdoor_advertising/documents/AASHTO%20Presentations%202
011/Utility%20Data%20Management.pdf  - provides an overview of the need for better utility 
location data, including standard metadata about accuracy and measurement techniques.   

Encouraging Innovation in Locating and Characterizing Underground Utilities - 
http://onlinepubs.trb.org/onlinepubs/shrp2/shrp2_S2-R01-RW.pdf.  Identified the need for a 
research project including a task to “Identify any necessary new standards for data capture, 
display, or management, and identify the best standards development organization or other 
agency to develop these standards. A follow-on project – SHRP R-01A is currently underway. 

SHRP Project R-01A - Storage, retrieval of 3D utility location information 
http://rip.trb.org/browse/dproject.asp?n=21383 

The objective of this project is to “develop a strategy for managing utility data in the ROW, to 
include (a) technologies for collecting, accessing and storing 3D Utility Data,; (b) policies, 
procedures, protocols, and standards for use; and (c) a pilot project. This project has defined a 
process for collecting and storing utility information for future retrieval.  It has selected GML as 
the data interchange format and the DOD Spatial Data Standards for Facilities, Infrastructure 
and Environment (SDSFIE) as the data model.  (see the SDSFIE website and this recent 
presentation for further information on the SDSFIE data model.) A presentation describing this 
project can be found at http://amonline.trb.org/167kbh/26 (see slides 26-43.) 

Construction/Materials 

In the Construction/Materials business area, activities of note include: 

• Research into use of electronic engineering data to support automated machine control 
(NCHRP Project 10-77).  
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• Progress on DIGGS, a family of data structures for representing geotechnical and 
geoenvironmental information.  DIGGS development was underway at the time of the 
TransXML project, and used a similar approach – involving UML modeling and 
adopting GML as the foundation.   

• A Florida DOT effort to evaluate both TransXML and DIGGS, and develop 46 
different XML data structures representing information on current construction forms.  

 

Source: NCHRP Project 10-77 Interim Report, Appendix D 

Business Area(s): Construction 

Summary: This research is developing guidelines for use of Automated 

Machine Grading (AMG) technology for state transportation 

agency construction projects.  This guidance will address 

provision of electronic files and models to support AMG.  The 

research included a survey of transportation agencies and 

industry representatives to determine the current state of 

the practice – including extent to which AMG is used, current 

application areas,  data formats, and Digital Terrain Model 

(DTM) creation, use and sharing.  Responses were obtained 

from 118 contractor representatives, 263 transportation 

agency representatives, 34 hardware and software vendors, 

and 36 heavy equipment vendors.   

Unfortunately, there were limited responses to questions of 

relevance to data exchange methods and standards.  Key 

findings were: 

- the most utilized output file formats were .dgn and .tin at 

the beginning of the process leading up to providing data for 

AMG, but that the end users of the data for AMG were 

utilizing .dwg, .dxf, and .dgn for input file types (to create 

.dtm or other proprietary file formats) 

- LandXML was cited as one of the data formats used for 

exchange of electronic engineered data (EED).  Level of use 

was highest for data exchanges related to contract document 

creation (12 percent of respondents), and somewhat lower 

(7-9 percent of respondents) at earlier and later lifecycle 

phases.    

Approximately half of the software and hardware vendors 

responded that their products were capable of data 
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Source: NCHRP Project 10-77 Interim Report, Appendix D 

exchange via LandXML.  

- Vendors were asked to rate the importance of data 

interoperability/exchange formats in regards to the 

contribution of software applications which are utilized for 

DTMs to errors and/or inaccuracy – 11 of 14 responses 

indicated that these formats  were 1 or 2 on a scale of 

1=most important and 5=least important. 

The following information (provided by contractors) on use 

and exchange of DTMs was also of interest:  

- The DTMs contractors use for AMG are just as likely to be 

created from ‘scratch’ (completely built from 2D plans) as 

shared at 100% design maturity from the owner’s engineers. 

- When an owner shares EED with the contractor (for DTM 

purposes), the exchange process is just as likely to occur at 

pre-bid, post-bid, or post-contract stages. 

- More than half of the responding contractors share EED 

back to the owner (as-built conditions). 

- A heavy majority of the responding contractors utilize DTMs 

for estimating quantities and the means and methods of 

earthwork construction tasks. 

- A heavy majority of the contractors utilize DTMs for 

quantity work progress and payment. 

Data Content: 

Data Exchanges: 

Benefits of 

Adoption 

Survey covered Electronic Engineered Data (EED) for input to 

Automated Machine Grading (AMG).  Focus was to assess 

current state of the practice and barriers to adoption. 
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Source: Ellis Jr, Ralph D, M. Holt, M. McVay, D. Agdas, and J. Johnson, 

Integration of XML Schemas for the Exchange of FDOT 

Construction Project Data, performed by University of Florida for 

Florida DOT, (2008) [http://www.dot.state.fl.us/research-

center/Completed_Proj/Summary_CN/FDOT_BD545_71_rpt.pdf 

as of February 27, 2011] 

Business Area(s): Highway Construction 

Summary: Review of Florida DOT construction-related data exchange 

requirements, assessment of TransXML and DIGGS schema, 

development of 46 XML schema covering FDOTs existing 

construction data forms 

Data Content: Concrete placement log, contractor past performance rating, 

compressive strength of concrete cylinders, concrete mix design, 

density log book, drilled shaft construction and pay summary, 

drilled shaft log, rock excavation log, Trainee Enrollment and 

Notice of Personnel Action, wage and hour report, Work 

Controlling Item of Work, MOT evaluation at site, on the job 

training monthly time reports (for 30 different operator types.) 

Data Exchanges: Contractor/consultant submittal of payroll compliance data 

(weekly wage and hours reports)  

District office retrieval of pile driving payment quantities from 

geotechnical database for progress payment processing 

Benefits of 

Adoption 

Promote competitive market for development of future software 

tools for FDOT’s business operations 

Provide platform-independent data transfer formats 
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Source: Power, Chris and R. Chandler, Introduction to DIGGS - Data 

Interchange for Geotechnical and Geoenvironmental 

Specialist 

Business Area(s): Construction/Materials (Geotechnical) 

Summary: XML Schema based on GML for transfer of geotechnical and 

geoenvironmental engineering data.  Initial public release in 

2008 (version 1.0a); current version is 1.1, released in 2010.  

Data Content: Geotechnical engineering, incorporating both soil and rock 

mechanics 

Engineering geology 

Geoenvironmental engineering 

Geotechnical and geoenvironmental monitoring 

Piling 

Borehole geophysics 

Data Exchanges: Test results to geotechnical analysis software, input to design 
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Source: Power, Chris and R. Chandler, Introduction to DIGGS - Data 

Interchange for Geotechnical and Geoenvironmental 

Specialist 

Benefits of 

Adoption 

- Replacement of paper-based reports with electronic data 

improves efficiency; allows for faster data transfer 

- Data transfer can be undertaken in close to real-time in 

some situations (e.g. for automatically collected 

monitoring or pile installation results) 

- Data quality is improved by data validation using 

consistent rules across all parties in the data exchange, 

leaving less room for variations in interpretation.   

- Electronic data has only to be entered once, and can then 

be used many times.  For a project with many diverse 

parties involved, this  allows a ‘single version of the truth’ 

to exist, reducing confusion and potential mistakes or 

conflicts 

- The DIGGS methodology for handling the referencing of 

samples taken for laboratory testing reflects the diverse 

working practices of the parties involved in a project.  

This flexibility is essential for the complete and accurate 

handling of test results 

- Revision handling provides an auditable quality assurance 

record 

- Data archiving on completion of a project is more 

efficient 

- DIGGS Format data, which is geographically located, 

lends itself well to direct use in CAD and GIS packages 

Bridge 

In the bridge business area, efforts of note include: 

• Research to extend the existing TransXML bridge analysis schema for steel bridge 
construction. 

• Continued work under the auspices of FHWA’s Integrated Bridge Project Delivery and 
Life Cycle Management Initiative on Bridge Information Modeling (BrIM).  

• A proof-of-concept XML schema for bridge maintenance activities. 
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Also of interest in this business area is the completion of the new AASHTO Bridge Element 
Inspection Manual.  This manual incorporates work of the AASHTO Technical Committee for 
Bridge Management, Evaluation and Rehabilitation (T-18) to modify the commonly referenced 
(CoRe) bridge elements. It distinguishes a set of National Bridge Elements (NBE) that represent 
primary structural components of bridges. The NBE are designed to be consistent across 
agencies to facilitate the capture of bridge element condition at the national level.  These could 
potentially provide the basis for new or extended TransXML schema for bridge management. 

 

Source: George Hearn, P. Thompson, W. Mystkowski, and W. Hyman, 

NCHRP Report 668: Framework for a National Database System for 

Maintenance Actions on Highway Bridges, Transportation Research 

Board, National Research Council, Washington, DC. (2010), 85pp. 

[http://www.trb.org/Main/Blurbs/Framework_for_a_National_Dat

abase_System_for_Maint_164203.aspx] 

Business Area(s): Highway Bridge Structures 

Summary: Documents a functioning proof-of-concept database, web site and 

XML schema for bridge maintenance activity data. 

Data Content: Maintenance Accomplishments - quantity of work performed by 

activity, bridge and element 

Resource Utilization – quantity of labor, equipment and materials 

consumed by completed maintenance activities 

Data Exchanges: From Maintenance Management Systems (MMS) to Bridge 

Management Systems (BMS) 

From individual agency MMS to multi-agency repository 

Benefits of Adoption Support development and use of standard analytical tools for 

better understanding bridge maintenance unit costs, outputs and 

outcomes and relating network level investment to performance. 

Enable sharing of standard bridge maintenance cost and 

effectiveness data across states to support more informed bridge 

management decisions - study reports that “Today it is nearly 

impossible for any given agency to find usable maintenance cost 

and effectiveness data in any other agency, because of differences 

in how the data are defined, recorded, and processed.” 
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Source: Nagarajan, Kannan and S. Chen, “Framework for Extending 

TransXML for Steel Bridge Construction”, paper presented at the 

TRB 2011 Annual Meeting (2010) 

Business Area(s): Highway Bridge Structures 

Summary: Extension of the TransXML bridge design schema to encompass 

steel bridge construction information 

Data Content: 3D model for single and double span steel plate girder bridges  

including information added at detailing, fabrication and 

construction stages.  For example, construction/erection 

information includes: location of crane, crane capacity, boom 

radius and girder delivery locations. 

Data Exchanges: Exchange of common bridge model information among bridge 

owner, designer, detailer, fabricator, and erector.  Includes 

transfer of information across Computer-Aided Design (CAD), 

Computer-Aided Manufacturing (CAM), and Computer-

Integrated Manufacturing (CIM) tools. 

Benefits of 

Adoption 

Reduce manual (and error-prone) data entry through 

maintenance of a single master model updated by multiple 

stakeholders 

Support accelerated construction by streamlining data transfer 

from design to fabrication to construction stage operations 

Support reconfiguration (e.g. widening) of existing structure 

through reuse of master model information 

Provide ready access to bridge information following an extreme 

event to facilitate recovery and rebuilding. 

 

 

Source: FHWA – Integrated Bridge Project Delivery and Life Cycle 

Management Initiative – Use of Bridge Information Modeling 

(BrIM)  <http://www.fhwa.dot.gov/bridge/integrated/flyer.cfm> 

Business Area(s): Highway Bridge Structures 

Summary: FHWA initiative promoting 3D bridge modeling for full life cycle 

management including design (analysis, bid/award), 

construction (estimation, staging, scheduling, fabrication and 

manufacturing), operations (permitting, routing), and 
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Source: FHWA – Integrated Bridge Project Delivery and Life Cycle 

Management Initiative – Use of Bridge Information Modeling 

(BrIM)  <http://www.fhwa.dot.gov/bridge/integrated/flyer.cfm> 

maintenance (inspection, reporting, management, improvement 

programming.) The FHWA has established a Web site (http:// 

www.fhwa.dot.gov/bridge/integrated/) where further details 

will be posted as they evolve. 

Data Content: 3D bridge model, inspection, rating, scheduling information (see 

figure at link provided above) 

Data Exchanges: Exchange of bridge information across the full life cycle  - XML 

envisioned for several areas 

Benefits of 

Adoption 

Enable acceleration of the bridge design and delivery 

Enhance life cycle bridge management - streamline the process 

of bridge planning, design, management, and operations 

 

 

Source: Yabuki, Nobuyoshi, E. Lebegue, J. Gual, T. Shitani and L. 

Zhantao, (2006),“International Collaboration for Developing 

the Bridge Product Model ‘IFC-Bridge’, Joint International 

Conference on Computing and Decision Making in Civil and 

Building Engineering, http://itc.scix.net/data/works/att/w78-

2006-tf289.pdf (accessed April 19, 2011) 

Business Area(s): Bridge 

Summary: Describes a collaborative effort to merge two independently 

developed IFC models for concrete bridges.   

Data Content: Bridge structural description. 

Data Exchanges: Bridge description data between CAD and bridge analysis 

packages. 

Benefits of 

Adoption 

Not explicitly covered within the article – focus was on how the 

two independent models were combined. 

Safety 

In the Highway Safety business area, one reference was identified related to developing an XML 
format for Road Safety Audit (RSA) data.  Other developments since 2005 that are of potential 
relevance for future TransXML work in this area include: 



NCHRP 20-07 Task 295 Survey of XML Schema for Incorporation into TransXML Final Report 

Page A-15 

• Release of the AASHTO Highway Safety Manual in 2010. 

• Release of SafetyAnalyst tools for network screening, diagnosis and countermeasure 
selection, economic appraisal and priority ranking, and countermeasure evaluation – 
under the AASHTOWare Program. 

• Updates to the Interactive Highway Safety Design Model (IHDSM) – this model accepts 
LandXML data inputs.  See: http://www.ihsdm.org/wiki/Welcome. 

• Development of the Crash Reduction Factors Clearinghouse See: 
http://www.cmfclearinghouse.org/. 

• Release of the Model Inventory of Roadway Elements (MIRE v1.0) and initiation of 
related pilots, data collection guidance and management system development efforts.  
See: http://www.mireinfo.org/about.html.  

• Release of the 3rd edition of the Model Minimum Uniform Crash Criteria (MMUCC) in 
2008, which included minor changes to data elements included in the prior (2003) 
edition.  Work is currently underway for the 4th edition, scheduled for release in 2012.  
See: http://www.mmucc.us/. 

• Continued development of the National Information Exchange Model (NIEM).  This is 
an interagency initiative that started in 2005 as a joint venture between the U.S. 
Department of Homeland Security (DHS) and the U.S. Department of Justice (DOJ) 
with outreach to other Government departments and agencies. NIEM built on and 
incorporated the Global Justice XML Data Model (GJXDM) reference model and 
supporting infrastructure.  NIEM version 2.1 – released in September, 2009 – 
incorporates (under the Justice domain area) XML schemas for MMUCC and ANSI D20 
(traffic records data dictionary).  See: http://www.niem.gov/index.php. 

  

Source: Santiago-Chaparro, Kelvin R. and Ghazan Khan, “Development of 

an XML-Based File Format for the Exchange of Road Safety Audit 

Reports Findings, paper presented at the TRB 2009 Annual 

Meeting (2008) 

Business Area(s): Highway Safety 

Summary: Proposed XML-based file format for Road Safety Audits; 

demonstration of process to generate XML file from Road 

Condition and Safety Audit (RCSA) video capture application; 

demonstration of process to view the XML file within a viewer 

application. 

Data Content: Road Safety Audit – findings including position and image; 

settings for the audit including date, agency, and location. 
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Source: Santiago-Chaparro, Kelvin R. and Ghazan Khan, “Development of 

an XML-Based File Format for the Exchange of Road Safety Audit 

Reports Findings, paper presented at the TRB 2009 Annual 

Meeting (2008) 

Data Exchanges: from source audit files to mapping tools 

from source audit files to safety viewing/analysis applications 

Benefits of 

Adoption 

Promote consistency in recording of road safety audit data, 

including accurate position identification (to allow for mapping) 

and visual representations for each finding. 

Reduce errors and inefficiencies associated with paper checklist-

based information recording.   

Allow safety audit information to be used within a variety of 

applications for viewing and analysis. 

 

Asset Management / Maintenance Management 

NCHRP Synthesis 371, “Managing Selected Transportation Assets: Signals, Lighting, Signs, 
Pavement Markings, Culverts, and Sidewalks” investigated the state of the practice of asset 
management for transportation assets other than pavements and bridges, that is, those assets in 
the title of the report.  See http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_371.pdf.  

Expansion into the Asset Management and Maintenance Management business areas will require 
a sound road network representation for locating the assets.  Several efforts in this area include: 

• The US Federal Geographic Data Committee (FGDC) Geographic Information 
Framework Data Standard.  See: http://www.fgdc.gov/standards/projects/FGDC-
standards-projects/framework-data-standard/framework-data-standard  

• ISO IS 14825, Intelligent Transport Systems - Geographic Data Files - Overall Data Specification, 
International Organization for Standardization, Geneva. 

•  The Canadian Road Network File (RNF).  See: http://www.statcan.gc.ca/bsolc/olc-
cel/olc-cel?catno=92-500-XWE&lang=eng  

• RoadXML. Opensource road network XML. (http://www.road-xml.org/) 

Operations/ITS 

An opportunity within this business area which is heavily dependent upon physical design 
(roadway network as well as bridge) is in the area of permitting and routing of over-sized and 
over-weight vehicles.  Bridge aspects of this have already been mentioned above under the 
FHWA Integrated Bridge Project Delivery and Life Cycle Management Initiative.  But there is a 
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broader scope which considers the permit data and roadway network routing.  This is currently 
done on a state by state basis which places a substantial burden on interstate truckers who must 
apply for separate permits in each State that is included in a single journey.  A common, XML-
based, data document could help reduce the unnecessary input of redundant information for 
each State.  Work has already been done on creating such a standard under the name of 
PermitXML. 

Other XML work in the Operations / ITS area includes: 

• Traffic Management Data Dictionary (TMDD) from the Institute of Transportation 
Engineers.  See http://www.ite.org/standards/tmdd/ 

• SAE J2354 - Message Set for Advanced Traveler Information System (ATIS).  See 
http://www.standards.its.dot.gov/fact_sheet.asp?f=54 

• 1512.1-2006 - IEEE Standard for Common Traffic Incident Management Message Sets 
for Use by Emergency Management Centers. See 
http://standards.ieee.org/findstds/standard/1512.1-2006.html 

• NextBus’s XML, specifically San Francisco Municipal Transportation Agency (SFMTA) 
NextMuni XML.  Provides real-time transit data concerning vehicle arrival predictions as 
well as route and schedule data.  This may be useful in the design of the Road Network 
schema to ensure that it meets transit needs.  See: 
http://www.sfmta.com/cms/asite/nextmunidata.htm.   
Similar application from the Chicago Transit Authority 
(http://www.programmableweb.com/api/chicago-transit-authority) and 
MassDOT/MBTA (http://www.eot.state.ma.us/developers/realtime/), Minnesota 
Department of Transportation 
(http://www.dot.state.mn.us/tmc/trafficinfo/developers.html) 

• Colorado Department of Transportation COTRIP XML.  Includes XML schemas for 
traveler information real-time feeds, such as road conditions, alerts, message signs, 
weather and speeds.  See http://www.cotrip.org/xmlFeed.htm. 

• Accredited Standards Committee X12.  Develops and maintains XML standards 
associated with transportation, including air, ocean, rail and motor freight.  See 
http://www.x12.org/x12org/subcommittees/sc_home.cfm?strSC=I   

• Illinois Traffic Records Coordinating Committee (ITRCC) Citations XML 
(http://www.dot.state.il.us/trafficsafety/IRTCC.html) 

• UK Public Transport XML Standards (http://www.dft.gov.uk/public-
transportdatastandards/) 
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Modeling/Simulation 

CityGML has been developed as an OGC standard for modeling cities in 3D.  Varying levels of 
detail can be modeled and the models can include features from multiple subject areas, including 
transportation.  Entire city models have been created in various software applications.  These 
could prove quite useful in planning as well as maintenance and operations.  See: 
http://www.citygml.org/  for the CityGML website and 
http://www.opengeospatial.org/standards/citygml for the OGC CityGML standard, version 
1.0.0 (OGC 08-007r1).  A slightly modified, backwards compatible, version 1.1 will be available 
early in 2012. 

Work has also progressed on several US and ISO cadastre and addressing software standards. 

Research in Progress 

The following additional research projects were identified in the TRB Research in Progress 
database as being of potential relevance to future development of TransXML:  

North/West Passage Corridor-Wide Commercial Vehicle Permitting – Phase 2  - XML format 
for commercial vehicle permitting. 

Florida Model Information eXchange System MIXS) – exchange of transportation model 
information. 

Development of Tools to Integrate GPS, GIS, Cartegraph Data Conversion and Asset Data for 
All Traffic Infrastructure Management System – integration and exchange of asset and traffic-
related data for traffic engineering and simulation applications.   

Geotechnical Information Database - Phase 2 – development of a geotechnical information 
system.    

Implementing and Deploying Data Management Tools within Geotechnical Services - Caltrans 
geotechnical info system 

Continued Development and Analysis of the Flexible Pavements Databases – collection of 
materials and pavement data for calibration and validation of mechanistic-empirical data models 
(not a data exchange project, but may provide useful information for development of a common 
data standard for flexible pavement materials and design) 

Regional Traffic and Safety Information Dissemination – Phase II – regional coordination of 
traffic and safety information dissemination.    

Development of an Enterprise Data Management System for Deployment of a Comprehensive 
Safety Assessment – enterprise data  management system for ADOT to support SafetyAnalyst.  

Research for the AASHTO Standing Committee on Planning. Task 79. Scoping Study for a 
Freight Data Exchange Network – scoping study for freight data exchange network.   

Expanding Development of the Oregon Traffic Safety Data Archive–traffic safety data archive 
system. 
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Oregon Freight Data Mart  - standardized freight data and performance measures.   
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Appendix B – Detailed Survey Results 

Detailed results of the online survey are provided below. 

 

 



1 of 31

Common Transportation Data Formats - Building 

on TransXML 

1. What is your organizational affiliation

 
Response 

Percent

Response 

Count

State DOT 70.2% 92

USDOT/Other Federal 0.8% 1

City or County 0.8% 1

MPO 1.5% 2

Engineering/Construction Firm 0.8% 1

Software Developer/Vendor 6.9% 9

University/Academic 9.2% 12

Consultant 7.6% 10

Other (Specify below) 2.3% 3

Enter other organization type: 

 
2

  answered question 131

  skipped question 0
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2. Please indicate your areas of expertise - in which of the following transportation 

business areas have you worked in the course of your career? (Select all that apply)

 
Response 

Percent

Response 

Count

Highway Design/Survey 18.3% 24

Pavement Design 9.2% 12

Bridge Design 9.9% 13

Right of Way/Utilities 3.8% 5

Environmental 9.2% 12

Highway Construction 11.5% 15

Traffic Engineering/Operations 11.5% 15

Highway Safety 16.0% 21

Highway Maintenance 13.0% 17

Bridge Maintenance 5.3% 7

Permitting - Oversize/Overweight 

Vehicles
7.6% 10

Information 

Technology/Software 

Development

55.0% 72

Data Management 49.6% 65

Other (specify below) 22.9% 30

Other 

 
34

  answered question 131

  skipped question 0
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3. Are you familiar with the TransXML family of data formats?

 
Response 

Percent

Response 

Count

Very - we are using it or have 

evaluated it
11.5% 15

Somewhat - have heard of it 54.2% 71

Not familiar 34.4% 45

  answered question 131

  skipped question 0
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4. Which of the following TransXML formats has your organization evaluated or used? 

(Select all that apply)

 
Response 

Percent

Response 

Count

TransXML - Bridge Design and 

Analysis
35.7% 5

TransXML/LandXML - Geometry 

Roadway Design
50.0% 7

TransXML - Design Project (pay 

items)or aecXML
28.6% 4

TransXML - Area Features (GIS to 

CAD transfer)
21.4% 3

TransXML - Bid Package 28.6% 4

TransXML - Construction Progress 7.1% 1

TransXML - Materials Sampling and 

Testing
  0.0% 0

TransXML - Project Construction 

Status
7.1% 1

TransXML - Bridge Design and 

Analysis
14.3% 2

TransXML/MMUCCXML - Crash 

Data
  0.0% 0

TransXML - Highway Inventory for 

Safety Analysis
  0.0% 0

TransXML - Linear Referencing (ISO 

19133)
  0.0% 0

  answered question 14

  skipped question 117
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5. What specific suggestions do you have for extending or improving existing TransXML 

data formats?

 
Response 

Count

  7

  answered question 7

  skipped question 124

6. Has your organization used other XML-based data exchange formats besides 

TransXML?

 
Response 

Percent

Response 

Count

We use common XML data 

exchange formats besides 

TransXML (please list below)

26.5% 26

We use XML for data exchange 

but formats are customized for 

our agency or software product 

(please list below)

31.6% 31

We are not using XML for data 

exchange
18.4% 18

Not Sure/Not Applicable 23.5% 23

Please list common and customized data formats in use and nature of data being exchanged: 

 
41

  answered question 98

  skipped question 33
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7. How would you rate the following opportunities for gaining efficiencies through adoption 

of common data exchange formats? Please rate EACH opportunity listed below as having a 

High, Medium or Low potential for saving agencies time and money. Select No Opinion if you 

don't have enough information to make this judgement. 

  High Medium Low No Opinion
Rating 

Average

Response 

Count

Bringing land/environmental data 

into design and planning 

applications
37.9% (39) 26.2% (27) 4.9% (5) 31.1% (32) 1.52 103

Sharing highway alignment data 

across different design software 

packages
44.7% (46) 29.1% (30) 5.8% (6) 20.4% (21) 1.51 103

Using highway design data for 

automated machine control in 

construction

31.1% (32) 18.4% (19) 9.7% (10) 40.8% (42) 1.64 103

Bringing highway design data into 

inventory and asset management 

software
55.3% (57) 25.2% (26) 5.8% (6) 13.6% (14) 1.43 103

Sharing crash data among systems 44.7% (46) 27.2% (28) 9.7% (10) 18.4% (19) 1.57 103

Sharing traffic data among 

systems
50.5% (52) 29.1% (30) 4.9% (5) 15.5% (16) 1.46 103

Sharing utility and right of way data 

among systems
43.7% (45) 28.2% (29) 9.7% (10) 18.4% (19) 1.58 103

Sharing geotechnical information 

among systems
35.9% (37) 35.9% (37) 9.7% (10) 18.4% (19) 1.68 103

Sharing information on maintenance 

accomplishments or expenditures 

among systems
35.9% (37) 28.2% (29) 11.7% (12) 24.3% (25) 1.68 103

Sharing information on construction 

pay items or expenditures among 

systems
32.0% (33) 30.1% (31) 12.6% (13) 25.2% (26) 1.74 103

Sharing information on bridge 

weight and height restrictions 

related to commercial vehicle 

permitting

36.9% (38) 28.2% (29) 12.6% (13) 22.3% (23) 1.69 103
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Sharing highway or asset inventory 

information among systems
60.2% (62) 25.2% (26) 2.9% (3) 11.7% (12) 1.35 103

What other opportunities for improving data exchange across systems do you see that were not included 

above? 

 

23

  answered question 103

  skipped question 28

8. TransXML has focused so far in four business areas - Highway Survey/Design, Bridge 

Design, Highway Construction and Safety. Which other transportation business areas do 

you feel should be targeted for future development of common data exchange formats? 

(Select all that apply and enter others below)

 
Response 

Percent

Response 

Count

Bridge Management 50.5% 47

Pavement Management 61.3% 57

Pavement Design 19.4% 18

Maintenance Management 55.9% 52

Transportation Modeling/Simulation 35.5% 33

Traffic Operations/ITS 50.5% 47

Capital Program 

Development/Management
32.3% 30

Financial Management 26.9% 25

Freight/Logistics 25.8% 24

Use the space below to elaborate on specific data exchange opportunities in the above areas, or to suggest 

other business areas. 

 

28

  answered question 93

  skipped question 38
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9. What do you feel are the major barriers that limit transportation agencies' willingness to 

adopt common data formats like TransXML? (Select all that apply and enter others below)

 
Response 

Percent

Response 

Count

Lack of awareness of existing 

formats and how to implement 

them

71.7% 71

Lack of incentives - don't see data 

exchange as a problem
40.4% 40

Too costly to retrofit existing 

systems
55.6% 55

Common data formats are not 

compatible with those in use
45.5% 45

Current systems in use already 

provide sufficient import and export 

capabilities

32.3% 32

Other (please specify) 

 
17

  answered question 99

  skipped question 32

10. If you are aware of existing common transportation data exchange formats that should 

be considered for inclusion in TransXML, please list them below. 

 
Response 

Count

  20

  answered question 20

  skipped question 111
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11. Software Vendors: please list any standard import and export formats you support 

below.

 
Response 

Count

  23

  answered question 23

  skipped question 108
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Page 2, Q1.  What is your organizational affiliation

1 Transportation asset management and maintenance Aug 15, 2011 3:01 AM

2 Permit Servie Aug 8, 2011 4:58 AM
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Page 2, Q2.  Please indicate your areas of expertise - in which of the following transportation business areas have
you worked in the course of your career? (Select all that apply)

1 Planning Oct 12, 2011 8:26 AM

2 Transit info/traveler info systems Oct 6, 2011 2:54 AM

3 Asset Management; Performance Measurement Sep 8, 2011 3:54 PM

4 Materials Aug 29, 2011 11:19 AM

5 road weather, real-time systems, intelligent transportation systems Aug 28, 2011 9:18 AM

6 Crash Data Collection Aug 26, 2011 11:51 AM

7 Transportation Planning Aug 18, 2011 7:15 AM

8 GIS Aug 16, 2011 12:25 PM

9 Geospatial Coordination and Infrastructure Aug 15, 2011 4:56 AM

10 Planning Aug 12, 2011 2:38 PM

11 Planning Aug 12, 2011 12:05 PM

12 GIS Aug 11, 2011 10:22 AM

13 Planning/Asset Management - GIS Aug 11, 2011 5:41 AM

14 Road Inventory Aug 11, 2011 4:54 AM

15 Contracting for Highway construction and other contracting Aug 10, 2011 3:46 PM

16 Asset Management Aug 10, 2011 12:10 PM

17 Planning Aug 10, 2011 10:25 AM

18 Planning Aug 10, 2011 9:20 AM

19 traffic monitoring, HPMS data collection and submital, profiler van data
collection, skid & FWD

Aug 10, 2011 8:29 AM

20 GIS APPLICATION  USE Aug 10, 2011 7:11 AM

21 finance Aug 9, 2011 12:24 PM

22 GIS Aug 9, 2011 9:53 AM

23 Operations/Maintenance Aug 9, 2011 9:32 AM

24 Transportation Asset Management Aug 9, 2011 5:48 AM

25 Transportation Asset Management Aug 8, 2011 8:37 AM

26 Transit Aug 8, 2011 6:45 AM
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Page 2, Q2.  Please indicate your areas of expertise - in which of the following transportation business areas have
you worked in the course of your career? (Select all that apply)

27 Materials Aug 8, 2011 5:09 AM

28 Financial planning, asset management Aug 5, 2011 6:55 PM

29 GIS Aug 5, 2011 11:41 AM

30 Transport policy and modelling Aug 5, 2011 11:29 AM

31 transportation planning Aug 5, 2011 9:19 AM

32 As GIS Manager, I have touched most of these Aug 5, 2011 6:22 AM

33 Freight planning and operations Aug 5, 2011 5:03 AM

34 ITS NTCIP Standards; CADD Standards; GIS Coordinator; Web services for GIS
and ITS

Aug 5, 2011 4:59 AM

Page 3, Q5.  What specific suggestions do you have for extending or improving existing TransXML data formats?

1 Make it open source. Oct 6, 2011 2:55 AM

2 Currently not using Sep 8, 2011 6:46 AM

3 Add hydrologic items Aug 19, 2011 10:14 AM

4 Increase use by software vendors. Aug 15, 2011 4:32 AM

5 NYSDOT Structures Design Bureau created software to generate XML data files
that describe steel superstructures in a highly generalized format. These XML
data files can then be used as single source inputs for design phase
tasks/analyses. Trans XML was briefly evaluated for this as the base schema but
we were unable to utilize it for this purpose.

Aug 8, 2011 5:50 AM

6 OS/OW permitting Aug 5, 2011 12:35 PM

7 Extend the TransXML schema into the Payroll area for construction contractors
for input into AASHTO Trnsport

Aug 5, 2011 7:29 AM
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Page 4, Q6.  Has your organization used other XML-based data exchange formats besides TransXML?

1 Chicago RTA Trip Planner Oct 6, 2011 2:57 AM

2 GML, KML, WFS, WMS Oct 5, 2011 7:03 PM

3 We are exploring the use of NIEM for use with the electronic submission of
accident reports.

Sep 8, 2011 6:47 AM

4 real-time traffic electronic crash data transfer (coming online fall 2011) National
Weather Service forecasts/watches/warning feeds

Aug 28, 2011 9:27 AM

5 custom XML for RMV interfaces and services and GTFS for MBTA real-time bus
and train data

Aug 25, 2011 11:11 AM

6 XML Workspace Document Aug 25, 2011 8:18 AM

7 Use RSS and GeoRSS for providing traffic data to our own traffic information
online map and 511. These same files are also consumed by private vendors
and the general public.

Aug 25, 2011 6:27 AM

8 Our Web services do, and most of our applications use the web services Aug 25, 2011 5:22 AM

9 We are using 511 XML standards thru our consultants IBI and CastleRock
Consulting

Aug 22, 2011 9:12 AM

10 Geometry Roadway Design Design Project (pay items or aecXML Area Features
(GIS to CAD transfer) Bid Package

Aug 20, 2011 9:55 AM

11 Missouri Department of Transportation uses common and customized XML data
exchange formats in our JAVA and .NET applications including:  Motor Carrier
Express, Transportation Management System, Human Resources System, Sign
Management System, Federal Aid, etc.

Aug 19, 2011 10:46 AM

12 AECXML. LANDXML Aug 19, 2011 10:17 AM

13 We have web service exchanges with 511 and in our Permitting process (with
other stakeholder agencies).

Aug 18, 2011 11:41 AM

14 Common XML to transfer crash data from Public Safety. Aug 17, 2011 12:37 PM

15 We are using xml internally within our office, but only for display purposes and
not data exchange.

Aug 17, 2011 4:53 AM

16 Wisconsin DOT 511 XML format (in-house developed by WisDOT and University
of Wisconsin - Madison TOPS Lab)

Aug 16, 2011 1:04 PM

17 Shape files, comma delimited tables, Excel spreadsheets Aug 16, 2011 12:30 PM

18 StreetSaver pavement management software Aug 16, 2011 9:44 AM

19 ArcGISXML Aug 15, 2011 12:20 PM

20 As ADOT ITG, we have multiple in house developed applications many of which
use XML for data transfer either for server to client, or from mainframe to
client/DBMS.

Aug 15, 2011 11:22 AM
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Page 4, Q6.  Has your organization used other XML-based data exchange formats besides TransXML?

21 We commonly use Web Services as a mean to communicate with external
agencies or organizations.

Aug 15, 2011 10:53 AM

22 Our state is using xbrl, but not my section in particular. Aug 10, 2011 3:55 PM

23 ESRI ArcGIS Geographic Information (Table structures, attributes) may be
exported and imported to ArcGIS as xml.  XML is commonly used, but it is
transparent to my users.

Aug 10, 2011 7:25 AM

24 LandXML occasionaly Aug 10, 2011 5:58 AM

25 GML, AML Aug 9, 2011 9:59 AM

26 Virtis Opis Aug 9, 2011 6:13 AM

27 Transfer of crash records to synchronize DB contents Aug 9, 2011 6:12 AM

28 LandXML Aug 9, 2011 4:55 AM

29 AASHTO BRIDGEWare - Bridge design and load rating data. NCHRP 14-15
bridge maintenance data.

Aug 8, 2011 8:36 AM

30 BRIDGEWare Virtis/Opis Aug 8, 2011 6:09 AM

31 LandXML is used with several homemade tags to describe steel superstructures
in a highly generalized format for design phase tasks/analyses.

Aug 8, 2011 6:05 AM

32 We have a prototype PDF form that uses XML to trabnsfer data to a lExcel og
sheet.

Aug 8, 2011 5:16 AM

33 Aurora XML for network design, simulation scenario specification Aug 7, 2011 2:19 PM

34 We will be using XML for data exchange with the TraCs system that has not
been implemented yet.  Organizations that will be using this would be AOC,
NMDOT, MVD and local Law Enforcement Agencies.

Aug 5, 2011 1:54 PM

35 ESRI Data. Also sit on the DIGGS ML (http://www.diggsml.com/) management
group.

Aug 5, 2011 12:15 PM

36 Freight data using Nesstar formats Aug 5, 2011 11:34 AM

37 aecXML Infrastructure Project xml file used  for data transfer between
Microstation Quantity Manager and (AASHTO) Trnsport PES

Aug 5, 2011 11:34 AM

38 Citation Resolve DTD: used for citation and withdrawal documents ; Marquette
Interchange DTDs: used for Milwaukee traffic information, and roadway closures
in Milwaukee ; Wis511 DTD: used for WisDOT's 511 phone system ; Driver Law
Enforcement DTD: used for describing Wisconsin driver data for responses to
Driver Law Enforcement Inquiries and driver responses; WisDOT Vehicle DTD:
describes Wisconsin motor vehicle data ; WisDOTDisID DTD: describes
Wisconsin Disabled ID Card data based on inquiries received from the
Wisconsin Dept. of Justice

Aug 5, 2011 9:38 AM

39 Payroll XML Format Aug 5, 2011 7:34 AM
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Page 4, Q6.  Has your organization used other XML-based data exchange formats besides TransXML?

40 We use a numbar of standard XML formats related to a numbe of our web
services and GIS.

Aug 5, 2011 6:55 AM

41 511 and Emergency Management Data Feeds Aug 5, 2011 5:28 AM
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Page 4, Q7.  How would you rate the following opportunities for gaining efficiencies through adoption of common
data exchange formats? 

Please rate EACH opportunity listed below as having a High, Medium or Low potential for saving agencies time
and money.  Select No Opinion if you don't have enough informa...

1 Easier to meet FHWA's annual Highway Performance Monitoring System
(HPMS) data requirements without alot of pre or post processing for the various
business processes (like pavement management/pms and safety
management/sms).  There are opportunities to bring intelligence to the
infrastructure network like traffic control devices, transit systems and other
operations incorporating location based systems.

Oct 5, 2011 7:03 PM

2 ITS & RWIS related information including construction/lane closure notices. Sep 8, 2011 6:47 AM

3 This effort seems to be a substitute for common underlying definitions and
establishing data ownership. I believe a common or at least a defined method for
establishing primary keys and following some data design principles (whether
warehouse or relational) would go along way to resolving issues we're struggling
to create a common language to bridge.

Sep 6, 2011 9:22 AM

4 Road weather Aug 28, 2011 9:27 AM

5 Basically, I am in favor of sharing (you would think I would have done better in
kindergarten).  The places that I see the most benefit of these common formats
is where data can be passed across different levels of government.  For
instance, city or county street system data that could be easily shared up to
State and Federal agencies and back.

Aug 25, 2011 4:39 AM

6 financial obligation Aug 22, 2011 9:12 AM

7 Need to include hydraulics and hydrology and add elements to the geometry
format for spiral curves.

Aug 19, 2011 10:46 AM

8 Need to include hydraulics and hydrology and add elements to the geometry
format for spiral curves.

Aug 19, 2011 10:17 AM

9 Have you looked at UPlan from UDOT? We're looking at implementing a similar
system in Idaho to share agency datasets in a GIS based platform.

Aug 17, 2011 1:51 PM

10 HPMS Aug 16, 2011 9:44 AM

11 Encourgement of data exchange between private and governmental entities. Aug 15, 2011 3:11 AM

12 U.S.Census and related Aug 11, 2011 5:56 AM

13 Sharing core design data between software packages Aug 9, 2011 6:13 AM

14 Sharing data for traveler information systems. Making as much transportation
data available as open data as possible.

Aug 8, 2011 11:50 AM

15 Sharing bridge design data between analysis software and CADD modeling
software would be great. This would be very beneficial for both superstructures
and substructures.

Aug 8, 2011 6:05 AM

16 Sharing materials testing information. Aug 8, 2011 5:16 AM
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Page 4, Q7.  How would you rate the following opportunities for gaining efficiencies through adoption of common
data exchange formats? 

Please rate EACH opportunity listed below as having a High, Medium or Low potential for saving agencies time
and money.  Select No Opinion if you don't have enough informa...

17 traffic control information Aug 7, 2011 2:19 PM

18 511 or other operational / its applications (incident response ops, etc)
Maintenance management (real time snow plow ops, etc) Traffic data (real time
traffic flow) versus travel demand modeling for use in forecasting Mobile data
collection framework (gpx, nmea, etc)

Aug 7, 2011 10:29 AM

19 Sharing Lab material testing and field collected data among other systems
Sharing as build data among other systems

Aug 5, 2011 1:54 PM

20 Sharing Construction contract information with Payroll vendors... Aug 5, 2011 7:34 AM

21 HPMS Reporting Exchange of information outside of DOT, e.g., with local
government. Placement of all enerprise data on a common base map.
Emergency Response/Operations. Debris removel, related to weather
[hurricane] events.

Aug 5, 2011 6:55 AM

22 Funding and Project Management (Fiscal and Financial Management)
Dashboard and KPI reporting Visulaization and Simulation

Aug 5, 2011 5:24 AM

23 A standardized and accesible data model that provides the / a  method to assure
data models that will assure system stability, efficiency, responsiveness and
opportunities for small businesses.   An opportunity for reduincg IT costs and
improve system response time by making data sets more efficient / compacted
and reduce the duplication of data between unresponsive systems..  An
opportunity for expanding on testing testing methods.

Aug 5, 2011 5:17 AM
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Page 4, Q8.  TransXML has focused so far in four business areas - Highway Survey/Design, Bridge Design,
Highway Construction and Safety.  Which other transportation business areas do you feel should be targeted for
future development of common data exchange formats? (Select all that apply and enter others bel...

1 Anything Spatial with Business Data Associated with it. Oct 12, 2011 8:29 AM

2 FMIS linked to NBI/PONTIS and integrated with something like TELUS Oct 5, 2011 7:03 PM

3 Having a method to consolidate the many data sources that must be tapped to
perform transportation modelling would let us spend lots more time actually
analyzing the data instead of moving it around and manipulating it to get it into
the needed formats.

Sep 6, 2011 9:22 AM

4 High mast light towers and signing structures (trusses, cantilevers, and
butterflys)

Aug 29, 2011 10:42 AM

5 Although our DOT does not have any immediate deployment plans, we are
looking at data feeds on traveler information, particularly on the mobile platforms.
See SAFETEA-LU Section 1201, Real-time System Management Information
Program

Aug 28, 2011 9:27 AM

6 ITS, for us at least, is highly fragmented and its potential is severly hamper by an
overall lack of data standards.

Aug 25, 2011 6:27 AM

7 How about the Planning Area, specifically the HPMS data requirements?
Pavement Design is currently going through transitioning to Mechinistic-
Emperical methods that have many data requirements.  TransXML could likely
be added to the ongoing work to obtain, format, and catlogue the inputs and
outputs for these design models.

Aug 25, 2011 4:39 AM

8 not sure Aug 24, 2011 2:41 PM

9 Environmental Aug 22, 2011 9:12 AM

10 MoDOT is entering into a maintenance mode due to reduced funding so areas
relating to maintenance management would be of interest to our organization.
Web services allow for more seamless integration or interfacing between
applications.

Aug 20, 2011 9:55 AM

11 MoODT is entering into a mainrteannace modedue to reduced funding so areas
relating to maintenance management would be of interest to our organization.
Web services allow for more seamless integration or interfacing between
aplications.

Aug 19, 2011 10:46 AM

12 maintenance management would be of interest to our organization.  Web
services allow for more seamless integration or interfacing between applications.

Aug 19, 2011 10:17 AM

13 Environmental Considerations; Wetlands, historic bridges, threatened and
endangered species, animal crossings, etc

Aug 17, 2011 1:51 PM

14 The ability to share data from all main DOT Management Systems would be
beneficial.  NJDOT currently ETL's this data to a datawarehouse.  The FHWA
approved Management Systems that integrate information to the Data
Warehouse are Safety, Pavement, Bridge, Congestion, Drainage, Straight Line
Diagram, and Traffic Monitoring System.

Aug 15, 2011 12:41 PM
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Page 4, Q8.  TransXML has focused so far in four business areas - Highway Survey/Design, Bridge Design,
Highway Construction and Safety.  Which other transportation business areas do you feel should be targeted for
future development of common data exchange formats? (Select all that apply and enter others bel...

15 Eventually, all transportation business areas should be included.  How else
would we ever be able to develop true transportation asset management

Aug 15, 2011 12:20 PM

16 Design, Construction and Maintenance costs are tracked using entirely different
units or activites.

Aug 15, 2011 3:11 AM

17 Interoperability of social/economic/demographic data is needed as well. Aug 11, 2011 5:56 AM

18 Open data Aug 8, 2011 11:50 AM

19 Possibly asset management, but would have to be much simpler than TransXML
to get anyone to use it.

Aug 8, 2011 8:36 AM

20 Integrate as-built construction measures such as pavement smoothness with the
longer term pavement performance information.

Aug 8, 2011 5:16 AM

21 Maintenance activities, stockpiles, equipment, rental rates and labor Pavement
would be distress, rutting, layering data

Aug 5, 2011 1:54 PM

22 Re-look at the Land Survey area with TransXML as numerous surveying tags
and features were never implemented.

Aug 5, 2011 1:51 PM

23 Transport surveys Aug 5, 2011 11:34 AM

24 Bridge Management - data exchnage with (AASHTO) Pontis-BMS application Aug 5, 2011 11:34 AM

25 Payroll Aug 5, 2011 7:34 AM

26 Interagency data exchange, e. g., local government, other state adn federal
agencies to support reporting requirements [HPMS] or updating and maintaining
base map data.

Aug 5, 2011 6:55 AM

27 Coordination of Pavement Mangement among different agencies with different
approaches and software. Move and manage commecial traffic data streams
from different companies. LRTP and TIP program management. Model data
movement.

Aug 5, 2011 6:47 AM

28 Many data modeling initiatives have been worked on in the past and many
modeling alternatives exist. There is a need to leverage the previous standards
& technologies to prevent ~"recreating the wheel" or remodeling already
modeled systems... The obstacle to these standards work are commercial
vendor solutions that are unresponse to standards work & usability /
implementability of the technologies at the municipal levels.   A consolidated
server approach similar to Google Earth probably is quickest implementation &
standardization type approach as long as the usability and ad hoc development
is supported.

Aug 5, 2011 5:17 AM
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Page 4, Q9.  What do you feel are the major barriers that limit transportation agencies' willingness to adopt
common data formats like TransXML? (Select all that apply and enter others below)

1 It's not the agencies willingness, but the vendor's willingness to make their
software work with XML schema. As an example, Vendor A develops a
translation for alignments using a PC/PT based definition as defined in XML
v1.0. Vendor B develops their translation for alignments based on the PI
definiton as defined in XML v1.1. But the still can't exchange data because
Vendor A doesn't update their translation to read the newer PI defined alignment
schema and Vendor B doesn't make their translation read the older PC/PT
defined alignment. They both are compatible with XML schema, but not with all
the options. Somehow they need to be able to READ any option that is defined
even if they choose not to support WRITING every option.

Sep 7, 2011 2:03 PM

2 Many of us are stuck in the languages and technologies of the past. That, and
the newer languages and methods are not as famliar to internal staff. TransXML
has not been built out enough to be considered, I think in major efforts. Other
methods may be more thoroughly developed and available, and thus be better
supported in the developer marketplace.

Sep 6, 2011 9:22 AM

3 Definitely the capabilities of TransXML.  Most people have never heard of it.  I
know there has probably been webinars on this subject, but maybe one that
specifically targets areas of interest where TransXML could be used would be of
some benefit.

Aug 28, 2011 9:27 AM

4 Various business areas are not digital, use custom in-house applications and are
not adaptable to change.

Aug 25, 2011 8:18 AM

5 Lack of a sponsoring champion. Making sure that the share data is not just in
another silo. Needs to be made available in a user dfriendly format from execs
down to worker bees. Has to be incorporated as the "go-to" source of info into
the culture. Acceptance and knowlegde that shared data is good.

Aug 17, 2011 1:51 PM

6 Lack of a strategic data plan and a list of the goals that goes along with a plan. Aug 15, 2011 12:20 PM

7 Waiting for vendor to implement TransXML Aug 10, 2011 7:25 AM

8 In situations that I'm familiar with, lot of data exchange is done through database
access, rather than data transfer; a situation encouraged by the application
vendors (helps lock them in).

Aug 9, 2011 6:12 AM

9 LandXML seems to be more of the defacto system. All our software supports it
already. Trying to get all vendors on board with TransXML would be difficult at
best.

Aug 9, 2011 4:55 AM

10 Agencies don't understand the benefits. TransXML is too complex for many
vendors - hard to justify the investment.

Aug 8, 2011 8:36 AM

11 Agencies have substantial investment in existing business systems that do not
share data well with other business units.  Attempting to share data with other
business units creates an added burden for which there are not sufficient
resources or funding.

Aug 8, 2011 6:33 AM

12 Limited resources to do R&D and then cut over to newer formats. Aug 5, 2011 12:15 PM
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Page 4, Q9.  What do you feel are the major barriers that limit transportation agencies' willingness to adopt
common data formats like TransXML? (Select all that apply and enter others below)

13 Resistance to standardization 'telling' people what mergers to them in specific
problems in which they have expertise

Aug 5, 2011 11:34 AM

14 This topic is largely behind the scenes.  If adopted by vendors of software, like
GIS, it will happen.  That is as close as users ge to it.  They don't even know
there are standards and do not care; as long as their softwre works.  IT sghops
have programmed around this [customization] and they don't cae, wither; aslong
as what they did still works.

Aug 5, 2011 6:55 AM

15 Lack of an IT Strategic Plan that incorporates common data formats Aug 5, 2011 5:28 AM

16 Vendor systems not fully supporting standards therefor becoming defacto
standard.

Aug 5, 2011 5:17 AM

17 Need to convert legacy data. Time, cost and retraining requirements Aug 5, 2011 5:08 AM
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Page 4, Q10.  If you are aware of existing common transportation data exchange formats that should be
considered for inclusion in TransXML, please list them below.

1 Take a look at what Safe Software can translate with FME. Oct 12, 2011 8:29 AM

2 GML, KML, Traffic Monitoring Guide (TMG) data formats, HPMS, National
Transportation Communications for ITS Protocol (NTCIP) standard 1206

Oct 5, 2011 7:03 PM

3 ESRI Shape File Sep 26, 2011 6:44 AM

4 Real-time systems, e.g., traffic, road weather, travel time Aug 28, 2011 9:27 AM

5 In the Pavement Design area is PDDX Pavemend Data Deflection eXchange for
Falling Weight Deflectometer data.  It might be a low-hanging fruit.

Aug 25, 2011 4:39 AM

6 511 Aug 22, 2011 9:12 AM

7 Need to add elements to the geometry format for spiral curves. Aug 20, 2011 9:55 AM

8 Not aware of existing common transportaion data exchange formats that should
be considered for inclusion in TransXML.

Aug 19, 2011 10:46 AM

9 Tlak to John Thomas, Director of Planning in UDOT. His format of Uplan take
any data format, make a geo-spatial linkage with it and publishes to a map.

Aug 17, 2011 1:51 PM

10 NTCIP C2C, TMDD Aug 16, 2011 1:04 PM

11 NA Aug 16, 2011 6:02 AM

12 Not aware of any Aug 10, 2011 11:15 AM

13 shape file format Aug 8, 2011 6:33 AM

14 Those listed in report reference most major related initiatives. Others of interest
may include Digital Geographic Information Exchange Standard (DIGEST), and
node-based data sharing initiatives by EPA
(http://www.exchangenetwork.net/standards/index.htm),

Aug 7, 2011 10:29 AM

15 PermitXML Aug 5, 2011 12:38 PM

16 http://www.diggsml.com/ Aug 5, 2011 12:15 PM

17 aecXML Infrastructure Project xml schema Aug 5, 2011 11:34 AM

18 Payroll XML web Trns.port Aug 5, 2011 7:34 AM

19 I work mainly with GIS and the software vendors, ESRI in my cse, have all of the
tools I need to move data bewtwen different software platforme.  FME by Safe
Software is in common use.

Aug 5, 2011 6:55 AM

20 See documentation for ITS National Architecture and NTCIP standards.. Those
standards should be made more accessible via common data base technologies
available thru Access, SQL Server, Oracle, ste... .Net / XML technologies should

Aug 5, 2011 5:17 AM
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Page 4, Q10.  If you are aware of existing common transportation data exchange formats that should be
considered for inclusion in TransXML, please list them below.

be streamline / converted to the old "function" type approaches...
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Page 4, Q11.  Software Vendors: please list any standard import and export formats you support below.

1 I think OGC standards would be a good place to start and the vendors that
support those standards.

Oct 5, 2011 7:03 PM

2 ESRI Shape File Sep 26, 2011 6:44 AM

3 We are trying to make XML work between Civil 3D, CAiCE, and SDMS
Translator. They aren't fully compatible so we end up using translators and data
formats that work and are easier to understand than XML.

Sep 7, 2011 2:03 PM

4 ESRI only Aug 25, 2011 8:18 AM

5 N/A Aug 19, 2011 10:46 AM

6 CSV, Access, GIS Aug 17, 2011 4:53 AM

7 Besides XML, we support EXCEL and ACCESS. Aug 16, 2011 9:44 AM

8 NA Aug 16, 2011 6:02 AM

9 Oracle SDO_GEOMETRY DGN XYZI SHAPE Aug 15, 2011 4:56 AM

10 SQL, Oracle, XLS Aug 15, 2011 3:11 AM

11 esri geodatabase and transportation data model Aug 10, 2011 11:15 AM

12 Bentley is the primary CADD Software here, ESRI GIS Software Aug 10, 2011 5:58 AM

13 ASCII flat files, Excel workbooks. Aug 8, 2011 8:36 AM

14 ArcGIS feature class, shape file, GML, DWG, DXF, MGE, DGN Aug 8, 2011 6:33 AM

15 XML, Binary, Text Aug 8, 2011 6:09 AM

16 n/a Aug 7, 2011 10:29 AM

17 ESRI ArcGIS (Shapefiles, SDE/SQL Server, ...), Bentley Microstation Aug 5, 2011 12:15 PM

18 AASHTO Trnsport modules Bently geopak CADD Microstation (Quantity
Manager)

Aug 5, 2011 11:34 AM

19 ESRI Data Interoperability Safe Software FME Aug 5, 2011 6:55 AM

20 ESRI products (SDE, shape, and geodatabase) TransCAD AutoCAD 3D Studio
Max LiDAR (.las files)

Aug 5, 2011 6:47 AM

21 LandXML Aug 5, 2011 6:32 AM

22 Excel, Access, Word, SAP Aug 5, 2011 5:24 AM

23 landxml Aug 5, 2011 4:56 AM
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