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WORK PLAN 
WSP’s project approach will leverage the following attributes of our diverse team: 
— Knowledge, network and experience in accomplishing the objectives of the research. 
— Current work on leading edge digital project delivery and asset management. 
— Experience as practitioners on projects using the technology, implementers providing digital data and 

information management systems for design, construction and asset management. 
— Involvement in documenting national state-of-the-art practices through our research and the FHWA 

Every Day Counts (EDC) technology deployment efforts in multiple areas related to CIM including nD 
modeling and eConstruction. 

— Our close relationships with international organizations with mature BIM practices in Europe. 
Our team’s approach for accomplishing the objectives of this research project will include identifying 
existing and applicable digital transportation asset lifecycle data standards through an in depth literature 
review as well as interviews with industry and data consumers. We will tap into our extensive network of 
transportation professionals within the DOTs, software vendors and industry (e.g., AASHTO and TRB 
committees) to ensure the appropriate stakeholders involvement and input. We will use the findings of this 
comprehensive approach to develop recommendations for conceptual data standard that is governed by a 
governance approach that will faciliatate an implementation plan. Finally, the findings of the research will be 
presented on a final report and TechBrief that will be dissiminated via webinars and conference 
presentations. The webinar and any conference presentations will be coordinated with the COR. 

TASK 1 – KICK-OFF MEETING 
Figure 8 depicts our approach for completing Task 1. A description of specific activities follows. 

Figure 8. Technical Approach for Completing Task 1. 

The WSP team will manage the overall project as part of this task. Specifically, we will: 
Develop a Collaboration Portal: Upon notice to proceed, our PM, Alexa Mitchell, will work with WSP resources 
to create a collaboration portal to store and share documents related to the project. The portal will include a 
discussion board, a calendar of events, a dedicated library for photographs and another for documents. All team 
members will have read and contribute access to the portal including the FHWA Contracting Officer’s 
Representative (COR). The members of the team will use this portal for every day work and Ms. Mitchell will 
notifiy the COR when documents are ready for review. An email account will be set up allowing external sources 
without access to the portal to submit documents as needed. 
Kick-off Meeting and Report: Ms. Mitchell will coordinate with the COR to schedule a meeting with the FHWA 
and WSP project team in person at the FHWA TFHRC. Ms. Mitchell will also set up a web-conference for key 
team members more than two hours away from the meeting location to participate. The purpose of this meeting 
is to introduce the team and to discuss the proposed work plan and the factors for project success, roles and 
responsibilities of the various team members, proposed schedule and key milestones and the products to be 
delivered for each task. We will provide an agenda and draft project work plan to the COR for review and 
comment one week in advance of the scheduled kick-off meeting. We will update work plan and schedule to 
incorporate all feedback received from FHWA. A report containing the meeting notes, a project contact list and 
any action items will be delivered within two weeks of the kick-off meeting. 
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Progress Meetings with COR and Quarterly Reports: Ms. Mitchell will coordinate with the COR to schedule 
monthly progress meetings as appropriate, as well as submitting quarterly progress reports to the COR and the 
Contract Specialist (CS). The progress reports will include a summary of all the work performed and each task 
performed during the reporting period, a list of the work to be completed in the next reporting period and a clear 
and concise description of any challenges encountered, anticipated problems that will affect the timeline and the 
completion of work, along with strategies to overcome the challenges. If no issues were encountered, we will 
include a statement indicating so. 

Deliverables 

— Set up collaboration portal. 
— Coordinate, conduct and document kick-off meeting. 
— Kick-off meeting agenda. 
— Kick-off meeting minutes. 
— Updated schedule. 
— Quarterly reports. 

TASK 2 – LITERATURE REVIEW DOCUMENTATION 
Our team’s approach for conducting Task 2 is illustrated in Figure 9. 

Figure 9. Work Steps for Completing Task 2. 

In this task, the research team will conduct a comprehensive yet strategic review of information on past and 
on-going work and industry practices related to CIM. This task, which is essentially a desk audit, will use 
the previously cited and closely related FHWA and NCHRP projects as useful points of departure to hone in 
on information that will support the ultimate deliverables of this research. For example, the work will 
exclusively focus on seeking details regarding interoperability standards (e.g., Open BIM), data 
management (e.g., object definition), contract specifications under various procurement methods with 
regard to data collection and data transfer. The work will build substantially on the European practice and 
specifically the work documented by Task Group S3 of the Conference of European Directors of Roads 
(CEDR) which has been working on similar issues over the past decade. The focus of the desk audit will be 
to: 
— Gather definitions of CIM as it is understood within various state DOTs and other public highway agencies 

including metropolitan planning organizations (MPOs) and cities within the US and internationally. 
— Develop a CIM capability maturity matrix based on the literature to help benchmark practices, create a 

path to implementation and continuous improvement and assess gaps. 
— Identify benefits and risks (including costs) of BIM usage for public agencies. 
— Identify mature data management practices and interoperability standards. 
While we understand we may review work that captures systems outside the civil market, the desk audit focus is 
strictly to extract information that is applicable to transportation project delivery and its relationships to asset 
management—the main focus of this report.  
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Considering the fast-paced nature of CIM-related activites in the industry, the team recognizes that not all 
relevant information sought will be available through printed literature. Therefore, a special focus in this 
task will also be on attending national and international workshops and events, that fit within the task’s 
timeframe, where CIM will be discussed. These include AASHTO and Transportation Research Board 
(TRB) committees on data, design, construction and highways as well as other industry and international 
events. We will deploy our international offices and perhaps even the research team members to attend 
international workshops related to BIM to collect relevant information. A target international workshop to 
track will be the BIM Workshop to be organized at the TRA2018 event in Vienna, Austria where 
experiences of BIM implementations are expected to be shared by national road authorities in leading 
European nations. If the timeframe does not match the task timeline, we will seek any advanced release of 
findings from these entities to include in the task deliverable document. 
The research team will conclude the task by summarizing the most relevant information from the desk audit 
and interviews into a literature review report.  

Deliverables 
— Draft and Final Literature Review Report 

TASK 3 – SYNTHESIS OF NATIONAL AND INTERNATIONAL EXAMPLES 
Our team’s approach for conducting Task 3 is illustrated in Figure 10. 

 
Figure 10. Work Steps for Completing Task 3. 

Once the desk audit is complete, the research team will develop a detailed survey questionnaire to assess the 
state-of-the-practice with respect to data management, interoperability and governance standards, practices 
and frameworks that are applicable to CIM. The survey will be prepared along the lines of a typical NCHRP 
survey and will be sent to FHWA for review and comment. It will susequently be administered to owner 
agencies within the U.S. through existing survey vehicles. 
A key point of distinction – this survey will also be distributed outside the U.S. to several leading European 
nations that are implementing CIM. This will be coordinated and facilitated through CEDR’S Task Group S3. 
The information from the survey will be synthesized to identify agencies with the most mature CIM strategy, 
implementation approach and data management practices for in-depth interviews. Subsequently, one-on-one 
interviews will be conducted to extract aspects of information not readily available from the literature or the 
survey returns including: 
— CIM definition. 
— CIM strategy and vision. 
— CIM maturity. 
— Procurement of CIM services. 
— CIM-related data standards. 
— CIM data management techniques. 
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We anticipate reaching out to the national and internation organizations that are working on establishing 
policy for data governance for the one-on-one interviews. In addition, the team will prepare to interview select 
partners of these agencies along the value-chain from vendors to contractors to technology providers. The 
team anticipates being able to conduct much of this interaction in a virtual environment through web-
conference, but it may be necessary to arrange site visits to document workflows and systems being used.  
From this work, national and international examples will be finalized. The purpose of these examples will be to 
draw information that will help us with the analysis in Task 4. We will delivere a synthesis report of the 
selected examples within within three months of receiving feedback from Task 2, as well as a work plan 
describing the efforts for documenting the examples. The work plan will contain sufficient detail regarding how 
the work to develop the Task 4 deliverables will be conducted. The work plan will include the following as a 
minimum: 
— An articulation of a CIM data strategy for efficient project and service delivery based on the best 

national and international examples. 
— An idealized CIM model where data and information grows through project and service delivery and is 

never lost. 
— The necessary building blocks for creating a digital DOT that is CIM-savvy. 
— Gap assessment in CIM processes. 
— Potential sources of effective practices to overcome gaps. 
— An articulation of the work to be done to prepare guidance specifications. 

A key aspect of this work is to put together a national techncial 
working group (TWG) comprised of members from the various 
stakeholder groups (public sector, vendors, industry open 
standards consortiums, contractors, consultants) to participate in 
periodic review of the Task 4 work items and to capture 
stakeholder experiences and lessons learned. Up to 12 members 
are expected to participate in the TWG. WSP has convened 
several such TWGs in the past, e.g, for the 3D modeling EDC 
work and has a track record of advancing products through this 

oversight mechanism. This aspect is particularly relevant for this work to establish FHWA’s leadership in 
CIM and to provide direction to the industry. A national TWG is also important because we recognize that 
inter-personnel collaboration is critical to ensure effectiveness of systemic collaboration. We would like to 
dedicate ample time to capture stakeholders experiences and lessons learned over a full week long 
session onsite or remote conferences. We prefer onsite to ensure everyone is engaged and further the 
vision of CIM.  

Deliverables 
— Synthesis Report  
— Work Plan  
— National Technical Work Group 
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TASK 4 – ANALYSIS AND INTERIM REPORT 
Our team’s approach for conducting Task 4 is illustrated in Figure 11. 

 
Figure 11. Technical Approach for Conducting Task 4. 

We recognize the significance of Task 3 as it will serve as the basis for Task 4 engagement and implementation 
strategy. The overall implementation strategy for Task 4 will be based on the decisions and lessons learned from 
past implementations and stakeholder experiences. Once the comprehensive review and examples are selected, 
the research team will execute the work plan approved in Task 3. Once all documentation is collected and 
organized, the research team will share the information collected with the national TWG for review and explore their 
lessons learned that can be better applied for CIM. The research team will confirm the methodology that can offer 
overall agility and continuous improvement plan to meet CIM and data integration objectives supporting expidited 
change requests.  

The methodology we employ when analyzing the information collected to develop the conceptual data standard 
(CDS) will start by identifying high level data governance requirements along with a road map to enable future 
efforts. The core objective will be on value engineering exercise to ensure the concepts, integration requirements 
meet the practical challenges and disrupt any commercial barriers for integration13.  

Commercial product vendors in the North American information space have raised their barrier to entry at 
significant level to ensure healthy competition and to capture sufficient market share. This barrier applies to open 
standards as well in order to ensure the overall competitive advantages are not compromised. Integrating existing 
commercial vendor as part of value engineering exercise is essential to foster adoption industry wide. Task 2 and 3 
must consider creating incentives for commercial vendors to integrate and support the initiative by incorporating the 
CIM standards in their product. The good news is that several products in parallel industry, e.g., oil and gas, have 
already established their support for existing standards and have successfully created new standards. Our value 
engineering exercise will incorporate existing data elements and available data exchange protocols for 
transmission. Data integration cannot be achived successfully without establishing common data transmission and 
exchange protocols (TCP, UDP, HTTP, ICP, POP) as well as a common data environment (cloud or hosted 
solutions). This is a lesson learned from the BIM practices in Europe. This includes identifying secure transmission 
framework that is system agnostic. To achieve this, the team will have to focus on: 
— All levels of the network layer to ensure secure transmission of data. 
— Supported verbs to ensure new generation apps doesn’t mangle the message packet and passive packet 

inspection. 
— Digest based message packets to ensure durability of message and message integrity remains when 

transmitted from point A to B, where A and B can be two systems on the same network next to each other 
or geographically distributed. 

— Secure business private data elements and packets. 
— Outreach to anti virus industry to integrate dynamic data anomoly recognition.  
                                                      
 
13 It is our observation in the US that we have significant commercial vendor induced barriers. Hence the need for common 
format for data exchange that enforces a concrete foundational structure with support to extend by customization to foster 
industry adoption and integration. 
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The Task 4 conceptual data model will confirm the validity of the model on all layers of Network 
architecture. The research team focus will include validation requirements to ensure the message data 
envelope can be verified and communicated successfully back to the transmitter. CIM standards will ensure 
two way tranmission and data exchange to ensure data sent is received successfully. This validation will 
comprise of the basic systemic validation and CIM business focussed validation.  

We understand no two systems are identical, yet allowing them to share and exchange business critical 
data without data loss is critical. Data loss can occur in more than one way: 

— Total loss of data. 
— Phantom data that is unusable.  

Total loss of data is fundamental and that can be addressed from a systemic viewpoint. The most critical issue at 
hand is phantom data. This is the data that is captured yet lost. The data that is captured in comments field or 
some attribute that cannot be used for any analytic purposes or to make systemic decisions. This is common in 
most oil & gas and financial data exchange industry by means of extension models that has several attributes 
such as Note1, Note2 and so on. The TWG team will also be responsible to ensure periodic review of model and 
publish new approved model with deprecation policy to ensure backward compatibility of products.  

The conceptual data model must include all the minimum required attributes—transmission protocols, validation 
protocols, appliance verb compliance and conceptual integration requirements.  

The governance model will ensure we have dedicated team to guarantee the durability of conceptual , product 
and commercial integrations are implemented seamlessly around the continous improvement model to ensure 
overall agility in change control and change requests.  

The value engineering principles will ensure every aspect is demonstrated with real world scenario with a model 
verifying tool set that can be leveraged by commercial vendors to confirm their integration requirements.  
The CIM data integration, exchange and transmission architecture will also provide minimum required 
visualization elements to ensure fundamental validity of the model is not compromised by means of 
transmission, integration and by development in latest technology.  

The analysis will include information gathered through the engagement with external sources, including software 
vendors and AASHTO subcommittees, such as the newly formed AASHTO JTCEES committee, Data 
Committee and relevant Highways subcommittees including  and the Subcommittee on Bridges and Structures 
(SCOBS) T-19 Software and Technology and Special Committee on Joint Development. The conclusions will be 
consistent with existing CIM related research for implementation (e.g. NCHRP 10-96: CIM Guide for DOTs) and 
will build upon past and on-going work related to standards (e.g. International Foundation Class, buldingSMART 
andtransXML). 

Deliverables  

— Interim Report 
— Data Governance approach and Governance body roles.  
— Data Standards and core data types. 
— Implementation plan. 
— Conceptual data standards and model. 
— Commercial vendor integration plan.  
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TASK 5 – TECHBRIEF DEVELOPMENT 
Our team’s approach for conducting Task 5 is illustrated in Figure 12. 

 
Figure 12. Technical Approach for Conducting Task 5. 

Ms. Mitchell and the research team will develop a TechBrief summarizing the objectives and findings of the 
research. The TechBrief will follow the formatting guidance of the TFHRC R&D 2017 Communication Reference 
Guide. The report will go through rigorous internal review and editing prior to submitting any drafts to the COR. 
We will submit a draft copy for FHWA review within 10 months of contract award. We will incorporate feedback 
and conduct a process to make the TechBrief publication ready, including accessibility requirements (508 
compliance). We will submit the publication-ready final TechBrief within 12 months of contract award. 

Deliverables 
— Draft TechBrief 
— Final TechBrief 

TASK 6 – WEBINAR PRESENTATION 
Our team’s approach for conducting Task 6 is illustrated in Figure 13. 

 
Figure 13. Technical Approach for Conducting Task 6. 

Ms. Mitchell will work with the COR to schedule a 90-minute webinar to take place within 12 months from award 
of contract. We will prepare a presentation, a marketing flyer to advertise the webinar and a PowerPoint 
presentation to be used for the webinar. We will also provide a web meeting room to accommodate up to 300 
participants and make arrangement for closed-captioning. The webinar will be recorded and a final file will be 
provided to the COR for posting on FHWA web resources. Ms. Mitchell will coordinate with the COR and all 
speakers a practice webinar at least one week prior to the live webinar. 

Deliverables 
— Webinar Presentation 

TASK 7 – FINAL REPORT  
Our team’s approach for conducting Task 7 is illustrated in Figure 14. 

 
Figure 14. Technical Approach for Conducting Task 7. 

Ms. Mitchell will work with the research team to develop a comprehensive final report detailing the 
objectives and findings of the research. The final report will follow the formatting guidance of the TFHRC 
R&D 2017 Communication Reference Guide. The report will go through rigorous internal review and editing 
prior to submitting any drafts to the COR. We will submit a publication ready report for FHWA review within 
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12 months of contract award. We understand that months 13-18 are reserved for editorial review. Ms. 
Mitchell will arrange with the COR to receive comments in time for the research team to address them and 
re-run accessibility checks on the documents. Our PIC, Dr. Jagannath Mallela and Ms. Mitchell will 
coordinate a meeting with the COR to present the final report in-person at the TFHRC, where we will 
provide a detailed briefing and facilitate a question and answer session to FHWA and their invited partners 
to brainstorm action items to implement the road map created from the research findings. 

PROPOSED WORK SCHEDULE 
Our proposed work schedule is illustrated in Figure 15. It is assumed a start date of September 1, 2017. 

Figure 15. Proposed Work Schedule. 
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