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Training Objectives

• To inform participants about VE practices and the VE Process

• Gain awareness of the benefits of VE

• Prepare participants for future VE Studies
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What is Value Engineering?

VE is an organized application of common 

sense and technical knowledge directed 

at finding and developing alternative ideas 

that can add value to a project.

Through this collaboration, recommendations can be developed that:

1.Provide the needed functions 5. Reduce Impacts

2. Improve the quality 6. Reduce Risks

3.Reduce the Project Delivery time 7. Improve Constructability

4.Seek Innovative Alternatives 8. Address inefficiencies



Objectives of Value Engineering Program

Meet CFR 23, 627 – NCDOT is required to have a VE program that:

• Provides the means for the NCDOT to utilize VE Techniques during 

project development;

• Provides the means for the NCDOT to implement lessons learned 

into project design and construction;

• Provides an effective resource to evaluate innovations in 

transportation; 

• And trains staff on VE process and resources available.



Value Engineering Program

• Federal Program, required by FWHA – 23 CFR Part 627
– Updated periodically with directives

• Required on all Design-Bid-Build projects and CMGC…

• located on or intersecting with the National Highway System AND

• With an estimated TOTAL costs >$50M or > $40M for projects with 

a structure OR

• Major projects over $500M on or off the NHS



Definitions

What is the TOTAL Cost?

• Preliminary Engineering + Utilities + Construction + ROW

• Total Cost includes total cost of projects that are combined

What is a Structure?

• Structure is a Bridge, Large Culverts, Large Pipes and 

Groupings
• Construct, reconstruct, rehabilitate, resurface, or restore



When should VE Studies be conducted?

• Can be completed when analyzing project alternatives;

• Can be completed prior to preliminary design – after public hearing 

maps; 

• Aim to complete at a minimum following preliminary design prior to 

25% (30%) completion;

• Analysis must be applied regardless of design status.



VMO Responsibilities

• Review projects to determine if VE may be needed

• Review current and draft STIP 

• Eliminate Design-Build projects

• Identify if on the National Highway System 

http://ncdot.maps.arcgis.com/home/webmap/viewer.html?webmap=683e22735d324c89abe812d4db9d6838

http://ncdot.maps.arcgis.com/home/webmap/viewer.html?webmap=683e22735d324c89abe812d4db9d6838


NHS Map



Project Selection

• Review the latest cost estimates based on SAP information

• Projects that have a projected construction cost of $20 Million are added 

to the list to start. 

• Send List to Project Managers, Leads, and Technical Units

• Get feedback on project information including estimate, if projects are 

getting combined, if a project is not moving forward, etc.



Project Scheduling

• How are projects scheduled?

- Scheduled based on project development dates – i.e., environmental 

document completion, 25% plans, etc. 

• How many studies are done?

- This Federal Fiscal Year we will have completed over 40 studies. 

- Use consultants to facilitate and provide team members to implement the 

Value Engineering principals. 



VMO Responsibilities

• Schedule VE Study

• Assemble a multi-disciplined team

• Facilitate the VE study

• Compile VE recommendations and generate a VE report

• Provide third-party verification of recommendation 

implementation

• Report annually to FHWA and auditors



PM/Lead Responsibilities 

• Review monthly schedule sent by VMO and provide feedback

• Provide project and design information, cost estimates

• Present information during VE study and answer questions

• Ensure conceptual reviews are completed by relevant design team 

members

• Provide Final Dispositions within the time requested

• Upon Final Design acceptance, provide implementation 

documentation for accepted recommendations



VE Study Participant Responsibilities

• Attend the study and work through 5 steps of the process

• Professionals from various disciplines, resident engineer, and 

CME as available. 

• Are not directly involved in the specific project being studied

• Work collaboratively

• Stay open minded



Value Engineering Study Process

1
Information 

Phase

2
Function 

Analysis Phase

3
Creative 

Phase

4
Evaluation 

Phase

5
Development 

Phase

6
Presentation 

Phase

7
Resolution 

Phase

The First 5 Phases are applied during the VE Study

The last 2 phases are at later dates.



Value Engineering Study Process
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The First 5 Phases are applied during the VE Study
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These are the 

phases the 
Project Lead is 

involved in.



Information Phase

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase

• Project Manager/Design team provides 

overview of project via phone or in-person

• Project Manager answers questions

• Confirms project concept and scope

• Identifies any constraints/commitments

• Identifies and prioritizes issues



What is needed during the information phase?

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase

• Alternatives already reviewed  

• Historic Areas/ Archeological

• ROW concerns

• Environmental Concerns

• Multi-modal accommodations

• MPO/RPO Agreements or 

discussions

• Drainage concerns

• Known utilities

• Non-negotiables

• Soil conditions – rock, sand, etc

• Division specific requirements

• Public concerns or discussions

• Adjacent projects

• Alternative materials or innovations 

being used



Function Analysis Phase

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase

During this phase the Purpose and Need statement is evaluated.  

Our goal is not to change the purpose and need but to explore 

ways to enhance it.

If warranted, a Risk Analysis can be incorporated as part of this 

phase to begin the creative process.



Creative Phase
Identify creative ideas that will add value to the 

project– Value Opportunities

• What are alternative ways the functions of the project

can be accomplished?

• Are there any constructability issues?

• Is this project a good candidate for an innovative idea?

• Can ROW, Environmental, Utility impacts be reduced?

• What is the best alternative?

• Are there risks that need to be mitigated/avoided?

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase



How are Value Opportunities Evaluated?

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase

Based on FHWA - Recommendations are made to:

• Provide the needed functions safely, reliably, efficiently, and at the 

lowest overall cost;

• Improve the value and quality of the project; or

• Reducing the time to complete the project. 



Evaluation Phase

OR

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase

• Clarify and categorize each idea to develop a shared 

understanding

• Consider how ideas affect project cost and performance 

parameters

• List the disadvantages and advantages of the idea

• Rate and select ideas for further development



Development Phase

• Value Opportunities that received a “1” during Evaluation phase are 

now Recommendations that need development.

• Development is additional information provided that:
1- Indicates how the recommendation is a better choice for the project than 

current design

2- Includes a sketch, picture, or visualization for clarification purposes (if 

needed).

3- Review Life Cycle Costs

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase



Questions to Ask During Development Phase

• How will the recommendation work?

• Can the design engineers clearly understand the concept of the 

recommendation?

• Are there existing projects that have this same scenario?

• How can potential issues be overcome?

• Why is the innovation better?

• Will it meet the requirements?

• What will be the total cost?

• What are the life cycle costs?

• What documents contain the item/idea being altered?



Presentation Phase
• VE Study information is compiled into 

a VE Report 

• Report is distributed to Project 

Manager and the VE Team

• Recommendations with development 

information is given to the project 

managers and leads for evaluation

• Can be a presentation on request

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase



Recommendation Form



Recommendations/Design Considerations

• Recommendation:
• A developed idea with the information including a cost analysis and 

engineering principles.

• Design Consideration:
• Something to keep in mind during the ongoing development.

• Usually insufficient design data to be able to make a formal 

recommendation. 



Time between Presentation and Resolution

• The project design engineers review the recommendations and 

provide comments to the project manager within 60 days.

• The project manager reviews the documentation and comments 

then makes the final decision to either:

– Accept the recommendation,

– Accept the recommendation with some modifications, or

– Reject the recommendation.

• Justification is provided as to why a decision to reject or modify 

is made.



Project Manager Final Disposition



Resolution Phase
• This phase occurs at Final Design stage.

• Project Manager 

– Provides document(s) relevant to accepted recommendation

– Signs off on Implementation Section of form

• Value Management Office

– Verifies that accepted recommendations have been 

implemented into final plan document

Information 
Phase

Function 
Analysis

Phase

Creative  
Phase

Evaluation 
Phase

Development 
Phase

Presentation 
Phase

Resolution 
Phase



Project Manager Implementation Sign-Off



VMO Verification

Initial documentation included in the 

development of the recommendation.

Final plan documentation, showing the 

implementation of the recommendation.



What questions do you have about VE?



Constructability Review Program

• Work out potential field issues while the project is still being

designed

• Provide a better understanding between design and construction

• Provide contractor input on design issues (coordinate with the

AGC)

• Potential cost savings, risk reduction and/or time reduction



Constructability Review Scheduling

• Project manager requests from Value Management;

• Can be scheduled in as little as 2 weeks;

• Can be done at any point of the project development;

• Includes project team, Division representatives, regional NCDOT

staff;

• Design leads are responsible for sending VMO the project

documents to be used during the review.



Program Contact

State Value Management Engineer Alyson Tamer, PE, CPM 
awtamer@ncdot.gov

Communicate Lessons, Exchange Advice, Record Program (CLEAR)
Constructability Review Program (CRP)
Value Engineering Program (VEP)
Value Engineering Proposal Program (VEPP)

Clare Fullerton, PE 
cefullerton@ncdot.gov

Product Evaluation Program (PEP)
Constructability Review Program (CRP)

Dan Snoke, PE 
djsnoke@ncdot.gov

Value Engineering Proposal Program (VEPP) Rosemary Brybag, PE 
rbrybag@ncdot.gov

Risk Assessment Program (RAP)
Value Engineering Program (VEP)

Haadi Sadaghiani 
hsadaghiani@ncdot.gov

Resource Conservation Program (RCP)
Product Evaluation Program (PEP)

Steven Bolyard
sbolyard@ncdot.gov
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