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Course Overview
This course addresses the following two value engineering (VE) processes used by ODOT:  VE in Design and VE Change Proposals (VECPs).
VE in design (VE studies) refers to the systematic application of recognized techniques in which a multi-disciplined team of individuals not personally involved in the design of the project takes a “fresh look” at the project (generally during the early stages of design) to ensure that stakeholder needs will be met in an efficient and cost-effective way.
After contract award, contractors are then encouraged to develop VECPs that allow the State to benefit from the contractor’s ingenuity, experience, and ability to work through or around restrictions, with any cost savings shared between ODOT and the contractor.
Course Structure
Given the distinct and separate nature of these two VE processes, this course will be delivered in two parts:
· Part 1 of the course focuses on the application of VE during the design process to improve project performance, reduce costs, and enhance value.  Topics covered include the objectives of VE studies, regulations and policy, project selection criteria, and implementation of the VE job plan.
· Part 2 explores the submittal and review/approval process for post award VECPs submitted by contractors.  
[bookmark: OLE_LINK1][bookmark: _Toc69117020]Course Materials
This course is designed to provide a fast-paced yet comprehensive review of value engineering.  This workbook contains copies of the slides used by the instructor, as well as supplemental background and reference information to help clarify and further emphasize the major points of the discussion.  The instructor will use the slides and course notes to guide the discussion through each of the major topic areas.  
In certain places throughout the workbook, graphics or tables have been substituted for a slide when necessary to enhance the quality of the image.  In those cases, the slide number remains so participants can continue to follow along with the presentation.  
Although this workbook is intended to serve as a resource for participants both during and after the class, users should be aware that the regulations and policies that govern VE practices are subject to change. It is therefore important to always seek out and consult the latest regulations and policy guides in effect prior to the start of the VE study or the review/approval process for a VECP.
Reference Materials
For more additional information on VE, participants should consult the following ODOT policy and procedural documents:
VE in Design (VE Studies)
· Policy No. 21-006, Design Value Engineering Policy
· Standard Procedure No. 414-001, Design Value Engineering Standard Procedures
VE in Construction (Value Engineering Change Proposals)
· Policy No. 27-008(P), Value Engineering in Construction
· Standard Procedure No. 510-008(SP), Value Engineering in Construction
· Supplement 1113, Value Engineering in Construction
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Slide 2:  Course Overview and Introductions
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This course is intended to provide participants with a comprehensive review of ODOT’s VE processes.  To help ensure a successful course, some basic ground rules are as follows:
Participate.
Return from breaks on time.
Attentively listen when others are speaking.
Respect the opinions and attitudes of others.
Turn cell phones on mute.
Slide 3:  Course Agenda
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This training course addresses VE studies conducted during design as well as value engineering change proposals (VECPs) submitted by contractors during the construction phase.  Given the distinct and separate nature of these VE processes, this course will be delivered in two parts, with the first focusing on VE studies in design and the second focusing on VECPs.
Although both of these VE processes can be applied to effectively reduce project costs, improve project performance, and/or enhance value, the approaches are entirely different, and the terms VE study and VECP should not be used interchangeably or assumed to have the same meaning.  
VE in design (VE studies) refers to the systematic application of recognized techniques  in which a multi-disciplined team of individuals not personally involved in the design of the project takes a “fresh look” at the project (generally during the early stages of design) to ensure that stakeholder needs will be met in an efficient and cost-effective way.
After contract award, contractors are then encouraged to develop VECPs that allow the State to benefit from the contractor’s ingenuity, experience, and ability to work through or around restrictions, with any cost savings shared between ODOT and the contractor.
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Part 1:  Value Engineering in Design
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Part 1 of the training provides a comprehensive review of VE studies performing during the design phase of project development.
The following ODOT policies and procedures contain additional information on VE in Design:
Policy No. 21-006, Design Value Engineering Policy
Standard Procedure No. 414-001, Design Value Engineering Standard Procedures
Slide 5:  Part 1 Learning Outcomes
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At the end of this course, participants will be able to identify and understand:
The objectives of performing a VE study
The differences between design VE studies and VECPs
What projects should have VE studies
Where VE studies fit in the overall project development process
The roles and responsibilities of VE team members
The different phases of a VE job plan
Slide 6:  Part 1 Contents
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This portion of the course is divided into two main sections, followed by a question/answer session. 
The first section provides a general overview of VE studies, including their objectives; benefits; history; related laws, regulations, and policies; and project selection criteria.  
The second section provides a more detailed discussion of the VE job plan, which is the systematic and structured process by which VE studies are performed.  After reviewing the information presented in this portion of the course, participants will have a better understanding of how to:
· Investigate and analyze the functions and costs of project elements
· Creatively speculate on alternate ways to perform project functions
· Evaluate alternatives
· Develop viable alternatives into fully supported recommendations
· Present recommendations to ODOT’s VE Review Board
To help illustrate this methodology, some of the output generated from a VE study performed on an ODOT project will be presented throughout the course.
Slide 7:  Overview of VE Studies 
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Slide 8:  Definition of Value Engineering 
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Definition of VE in Design
VE is a structured approach, to be performed by a multi-disciplinary team, for analyzing the function of an item, generating alternatives through creative thinking, and providing the needed function at the lowest life-cycle cost, without sacrificing safety or necessary quality, and with minimal disturbance to the community and environment.
Although definitions for VE may vary, they all incorporate the following three basic principles:
An organized review to improve value performed by a multi-disciplined team not involved with the original design;
A function-oriented approach to identify the essential functions of the project being studied; and
Creative thinking using recognized techniques to explore alternative ways of performing the required functions at a lower cost, or to otherwise improve the design.
Objectives of VE Studies
Key objectives of VE studies are to improve quality, minimize total ownership costs, reduce construction time, and enhance constructability.  The VE study should produce the optimum blend of schedule, performance, constructability, maintainability, environmental awareness, safety, and cost consciousness.
Slide 9:  VE Fundamentals
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An effective VE study adheres to an organized and systematic approach known as the job plan.  The job plan implemented by ODOT consists of the following key phases, which are consistent with the approach espoused by the Society of American Value Engineers (SAVE):
Information: Gather project information, including project commitments and constraints.
Function Analysis: Analyze the project to identify and understand the required functions. 
Creative: Generate ideas on all the possible ways to accomplish the required functions. 
Evaluation: Evaluate and select feasible ideas for development. 
Development: Select and develop the ‘best’ alternative(s) for improving value into fully supported recommendations. 
Presentation: Present the VE recommendations to the project stakeholders. 
Resolution:  Evaluate, resolve, document and implement all approved changes.
The key features that separate the VE job plan from other methods used to solve routine engineering problems include the following: 
analysis of function; 
specific creative effort to develop many design alternatives; and
the principle of not degrading the required performance. 
To effectively apply the VE job plan, two important factors must be recognized:
An effective VE effort should consider all phases of the job plan. Omission of any one of the phases can hinder subsequent tasks. (However, the amount of effort applied to each phase may differ from one project to another.)
Execution of the plan requires a team effort. The cooperation and active participation of several people produces the most effective results.
Slide 10:  What VE isn’t
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Although it may be tempting to think of VE as simply “good engineering” or as a routine cost reduction exercise, this is not the case.  A VE study constitutes an independent approach to the project, with the specific objective of determining the worth of basic functions, setting a target cost, and identifying design alternative(s) that provide the needed utility at a lower overall cost.  It is the arrangement and application of these steps, coupled with the use of creative techniques at the appropriate time, which sets VE apart from other problem solving or cost cutting techniques.  
Although a VE study provides a fresh look at the project, the intent is not to imply that there was some unjustifiable oversight or error on the part of the design team that prevented the original design from exhibiting the best value.  Many social, economic, and psychological factors may have inhibited cost effectiveness in the original design, such as:
Lack of information/knowledge
Requirement for a quick turnaround of design
Habitual thinking; rigid application of standards
· Resistance to change
· Lack of comfort with unfamiliar ideas, products, or processes
· Copying standards of other agencies
Bias based on negative prior experience with products or processes
Slide 11:  Origins of VE
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Value Engineering has been applied by many private industries, and local, state, and federal agencies, dating back to the late 1940s.  Over the years, VE has been proven to be “an effective technique for fostering innovative practices, technologies, and products to lower cost while maintaining necessary quality and performance levels” (OMB Circular A-131).
General Electric and Private Industry
VE had its origin during World War II, when critical material shortages forced many manufacturers to use substitute materials and designs. When the General Electric Company (GE) found that many of the substitutes were providing equal or better performance at less cost, it launched an effort to improve product efficiency by intentionally and systematically developing less costly alternatives.  
The task of finding an effective way to improve a product’s value was assigned to Lawrence D. Miles, a GE staff engineer.  In 1947, the team led by Mr. Miles had developed a methodological approach, called Value Analysis (VA), for ensuring value in a product. By 1952, VA began to spread throughout private industry as leaders recognized the potential for large returns from relatively modest investments.
Department of Defense (DOD)
In 1954, the Navy’s Bureau of Ships became the first DOD organization to establish a formal VE program. Miles and another GE employee, Raymond Fountain, set up the Bureau of Ships program to help reduce the cost of ship construction, which had nearly doubled since the end of World War II. The Bureau of Ships asked that the technique be called “Value Engineering” and staffed the office with people under the general engineer position description.
In 1959, the contractual requirement for VE was added to the Armed Services Procurement Regulation, the precursor to today’s Federal Acquisition Regulation (FAR). 
By 1964, the USACE introduced VE incentive provision into construction contracts.
Other Federal Initiatives
VE remained largely a DOD program until 1988 when the Office of Management and Budget (OMB) issued Circular A-131 to expand the program into other organizations “where appropriate.” 
A 1993 reissuance of the circular closed several loopholes to require (1) the use of VE by all Federal Departments and (2) the annual notification of OMB of top VE projects, net life-cycle cost savings, cost avoidance, and cost sharing achieved.  (This circular provides the basis for FHWA’s request for year-end VE data.)
Application to Highway Design and Construction
As the highway network began to undergo significant expansion in the 1960s, Congress became interested in applying VE to highway projects.  The Federal-Aid Highway Act of 1970 made the first Federal Highway reference to VE, requiring that “in such cases that the Secretary determines advisable plans, specifications, and estimates for proposed projects on any Federal-Aid system shall be accompanied by a value engineering or other cost reduction analysis.”
The federal VE role was extended with the passage of the National Highway Systems Act of 1995, which included a VE provision (later codified in Section 106 of Title 23, U.S.C.) requiring the U.S. Secretary of Transportation to “establish a program to require states to carry out a value engineering analysis for all projects on the National Highway System with an estimated total cost of $25,000,000 or more.”  
In 2005, Section 1904 of SAFETEA-LU extended VE requirements to bridge projects with an estimated total cost of $20 million or more and any other project designated by the Secretary of Transportation.
Under 2012’s Moving Ahead for Progress in the 21st Century (MAP-21) act, the applicable project thresholds for conducting VE analyses were increased.
FHWA’s VE Final Rule was published on September 5, 2014. This Final Rule modifies Federal regulation, 23 CFR Part 627, to reflect the following revisions made under Section 1503(a)(3) of MAP‑21:
Increases the project thresholds for required VE analyses to:
· Projects on the NHS receiving Federal assistance with an estimated total cost of $50,000,000 or more; and
· Bridge projects on the NHS receiving Federal assistance with an estimated total cost of $40,000,000 or more;
Removes the VE analysis requirement for projects delivered using the design-build method of project delivery; and
Provides VE analysis guidance for projects delivered using the construction manager/general contractor (CM/GC) method of project delivery.
Slide 12:  Laws, Regulations, and Policy Related to VE Studies
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Laws
Both State DOT’s and local agencies are required to conduct a VE study prior to the completion of final design on each applicable project that uses Federal-aid highway funding. (Criteria for applicable projects will be discussed on the next slide).
VE provisions are codified in Section 106 of Title 23, U.S.C:
Value Engineering Analysis – 23 U.S.C. 106(e)
Life-Cycle Cost Analysis – 23 U.S.C. 106(f)
Oversight Program – 23 U.S.C. 106(g)
Regulations
On September 5, 2014, the FHWA published its final rule for VE, modifying the existing VE regulations to make them consistent with changes made under MAP-21, which was signed into law in July 2012.  The final rule became effective on October 6, 2014.  
Major changes include increasing the project thresholds that trigger a VE analysis, eliminating the VE analysis requirement for design-build projects, and defining the requirements for a State Transportation Agency to establish and sustain a VE program.  
Prior to the final rule, the project thresholds that triggered a VE analysis included federal-aid highway projects on the NHS costing $25 million or more (per the National Highway System Designation Act of 1995) and bridge projects with an estimated total cost of $20 million or more and any other project as determined by the Secretary of Transportation (per SAFETEA-LU in 2005). 
Under the new rule, the project thresholds for VE were increased to $50,000,000 or more for projects on the NHS that use federal-aid funding assistance and $40,000,000 or more for bridge projects on the NHS that receive federal assistance.
The new rule also eliminated the requirement for VE on design-build projects. (However, under the new rule, the FHWA continues to “encourage” a VE analysis for design-build projects on or off the NHS with an estimated cost of $25 million or more.)
Policy
Both FHWA and ODOT have published policy guidelines related to design VE:
FHWA Order 1311.1B
ODOT Policy 21-006(P)
Slide 13:  Project Selection Criteria for VE Studies
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There are generally two primary reasons why a project is considered for a VE study:
The item or project is required to undergo a VE analysis per federal regulations and state policy.
The project or item is high-cost or high-volume, suggesting there are enough potential savings to make the analysis worthwhile.
Mandated VE Studies
23 CFR 627 requires State DOTs to conduct a minimum of one VE study for each federally funded project on the NHS, in excess of $50 million for highway projects and $40 million for bridge projects. These threshold amounts represent the project’s overall cost, including costs associated with environmental studies, preliminary engineering, final design, ROW acquisition, and construction, and should consider all funding sources – federal, State and local.  This mandate pertains to both State-let and locally administered federal aid projects.
Non-mandated VE Studies
In addition to those projects that are required to undergo a VE analysis, VE studies may also be appropriate for projects having complex technical issues, challenging constraints, unique requirements, or other complexities that suggest a high potential for value improvement.  
Slide 14:  Timing of VE Study
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The figure shown, which was adapted from the US Army Corps of Engineers, conceptually illustrates that the potential for VE savings is greatest during the planning and early design phases of a project.  A Caltrans study of 286 VE studies performed between 2002 and 2009 validated this hypothesis, finding that the greatest return on investment was achieved for projects on which VE was completed during the planning phase.  
It is also important to note that the VE study should not be performed so early in the development process that there is insufficient design and cost information to perform an effective study.  Conversely, the study should not be done so late as to threaten the overall project development schedule or require a costly redesign effort.  
Slide 15:  Timing of VE and the ODOT Project Development Process
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VE studies are an integral part of ODOT’s project development process (PDP), typically performed during the preliminary and/or environmental engineering phases.
A VE study could be performed at any point prior to final design (23 CFR 627.5(a)), however, for optimum results, a VE study should be conducted as early as possible after basic design elements and preliminary cost information have been developed (which is typically available after the preferred alternative has been identified). 
According to ODOT’s PDP,
For Major Projects, two VE studies are typically conducted – one after completion of the Assessment of Feasible Alternatives and a second following Stage 1 Detail Design development
For Minor Projects, a single VE study is conducted after completion of the Preliminary Engineering Study
Slide 16:  VE Roles and Responsibilities
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The table shown identifies key roles and responsibilities in the implementation of ODOT’s VE program.  The likely involvement of most Department staff would be as a VE team member.  
VE Team Composition
A VE team typically consists of a leader and a multi-disciplined team of at least five individuals having the appropriate expertise (e.g., design, structures, right-of-way, maintenance of traffic, etc.) to evaluate the potential value improvement areas associated with a particular project. 
The FHWA’s VE regulation (23 CFR 627) prohibits individuals directly involved in the design of a particular project from participating on the VE study team analyzing that project.  However, project managers/designers will be called upon during the VE workshop to present key design assumptions, constraints, and decisions and should generally make themselves available for consultation with the VE team as necessary.
General Tips for VE Team Members
Stay focused – avoid tangents.
Consult with the team leader on any roadblocks encountered.
Follow the basic problem-solving steps and get assistance from the VE team leader on what techniques may be most suitable for a particular problem.
Avoid spending time discussing whether or not a job plan step is needed or beneficial. Follow each step in the process.
Do the study together as a team.
Remember that there can be more than one solution to a problem.
Do not attempt to take over the team leader role.  
Slide 17:  VE Studies:  Job Plan Overview
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This section presents more detailed information related to each phase of the VE job plan.
Slide 18:  Flowchart of VE Process 
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The VE job plan includes the following 7 phases, not including the pre-study activities that may precede the VE workshop:
Information: Gather project information, including project commitments and constraints.
Function Analysis: Analyze the project to identify and understand the required functions. 
Creative: Generate ideas on all the possible ways to accomplish the required functions. 
Evaluation: Evaluate and select feasible ideas for development. 
Development: Select and develop the ‘best’ alternative(s) for improving value into fully supported recommendations. 
Presentation: Present the VE recommendation to the project stakeholders. 
Resolution:  Evaluate, resolve, document and implement all approved changes.
The VE study team is primarily only involved with the first 6 phases (Information Phase through Presentation).  
Slide 19:  VE Job Plan Overview
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Each phase of the job plan may include multiple tasks.  Although no phase should be skipped, the specific tasks and techniques used should be appropriate to the size, complexity, and nature of the project.  Simple projects with only a few items of work typically may not require the same level of analysis as complex projects with several major items of work.  Likewise, the time required to complete a VE study will also vary with the size and complexity of the project, but typically will range from 3 to 5 days.
A table summarizing each VE study phase and their associated objectives and key tasks is provided on the next page.  Each phase is then discussed in greater detail in subsequent slides.


Summary of VE Study Phases
	Phase
	Objective
	Key Questions
	Tasks

	Pre-Study Activities
	Perform the advance exploratory work needed to prepare for a VE Workshop
	What is to be studied?  Is the study required under Federal law or is it discretionary?
Who is best able to study the problem?
What information must be known to start the study?
What phase of development is the project in?  When is the best time in design to apply VE to the project?
	Determine what must be known to start the study
Gather available information about the project to be studied
Collect and define user needs and expectations
Define the scope of the study (e.g., features to concentrate on, politically sensitive topics)
Determine the best time in the project development process to perform the study
Determine appropriate composition for VE study team
Secure a location for the study and gather facilitation supplies

	Information
	Understand the current state of the project and the constraints, commitments, and assumptions that influenced project decisions
	What is the project/problem?
What is the cost?
What must the project accomplish?
What are the high dollar areas?
	Identify and gather any additional information needed (beyond that collected as part of the pre-study activities) 
Understand the project scope
Attend briefing by design team
Visit site or facility
Get all available costs and develop cost model
Identify all constraints/commitments 

	Function Analysis
	Analyze the project to identify and understand the required functions
	What is the purpose and need?
What are the basic functions? 
What does it do?  vs.  What must it do?
What alternative would do the same job?  At what cost?
	Define project functions
Review and analyze functions to determine which:
· Need improvement
· Elimination
· Creation

	Creative
	Speculate on alternatives
	What else will perform the function?
Where else may the function be performed?
How else may the function be performed?
	Use creative techniques to identify alternatives that would add value
· Brainstorming
· Free association
· Don’t criticize (defer judgment to Evaluation Phase)
· Challenge the status quo
· Consider all options
· Be mindful of constraints and what is off limits

	Evaluation
	Evaluate and select feasible ideas for development
	How might each idea work?
What might be the cost?
Will each idea perform the basic function?
	Consider how ideas may affect project cost and performance
Identify advantages/disadvantages
Select the best alternative(s) for further development

	Development
	Select and develop the ‘best’ alternative(s) for improving value into fully supported recommendations
	How will the new idea work?
How can disadvantages be overcome?
What will be the total cost?
Why is the new way better?
Will it meet the requirements?
What are the costs?
	Get information from the best sources, specialists, and suppliers
Consider specialty materials, products, and processes
Compile all costs
Develop the selected alternative
Develop implementation plan

	Presentation
	Present the VE recommendation to the project stakeholders
	Who must be sold?
How should the idea be presented?
What was the problem?
What is the new way?
What are the benefits? Savings?
What is needed to implement the proposal?
	Develop a written proposal
Speculate on possible roadblocks 
Present recommended alternative

	Resolution
	Evaluate, resolve, document and implement all approved changes
	How/who is to implement the recommendation?
Did the idea work?
How much did it cost?  What are the savings?
Did the change meet expectations?
	Implement approved alternatives
Monitor and audit results of the implementation
Present project results
Incorporate results and findings into Annual VE Report to FHWA




Slide 20:  Pre-Study Activities 
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Pre-study activities include those actions that are generally performed in advance of a VE study.  This may include the following tasks:
Determine what must be known to start the study.
Gather available information about the project to be studied.
Collect and define user needs and expectations.
Define the scope of the study.
Determine the best time in the project development process to perform the study.
Determine the appropriate composition for the VE study team.
Secure a location for the study and gather facilitation supplies.
Key questions to be addressed as part of this effort include:
What project is to be studied?  Is the study required under Federal law or is it discretionary?
Who is best able to study the problem?
What information must be known to start the study?
What phase of development is the project in?  Is now the best time to perform a study?
Slide 21:  Case Study – Project Overview
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An ODOT project on which a VE study was conducted will be used as a case study example to demonstrate the application of the VE job plan.  Key project details are provided below and presented on the following slides to provide an introduction to the project.  
Subsequent slides will then return to this case study frequently to help describe the tasks performed and output generated during the different VE study phases.
Project Background Information
The I-270 and US 33/SR 161 interchange and US 33/SR 161corridor faces multiple geometric, operational and safety deficiencies that contribute to crash and congestion problems. The deficiencies include weaving lengths, acceleration/deceleration lengths and taper lengths at “low-speed” exit ramp terminals. 
Interchange improvements are planned to correct geometric deficiencies and improve overall capacity and operations in the area. Major contract work items include structures, retaining walls, mainline and ramp paving, earthwork, drainage and maintenance of traffic. 
Construction will proceed in two phases.  Upon completion, directional ramps will replace the existing loop ramps in 3 of the 4 quadrants that make up the current cloverleaf type interchange.  The existing loop ramp in the southwest quadrant will remain. Weaving areas and ramps between the Avery-Muirfield Drive and I-270 interchanges will also be added.
The total estimated project cost prepared by the design consultant was $110,851,644 and includes $7,872,316 for right-of-way and $17,163,221 for overall project contingencies.
Slide 22:  Existing Context
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Slide 23:  Case Study – Phase 1 Construction
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Slide 24:  Phase 2 Construction
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Slide 25:  Case Study – Major Project Elements and Factors
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Slide 26:  Information Phase
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The objective of the Information Phase is to understand the current state of the project and the constraints, commitments, and assumptions that influenced project decisions.  
By the end of this phase, all members of the VE study team should share a common understanding of the project.  This understanding of the base case scenario will then serve as the benchmark against which alternative solutions will be compared.
Slide 27:  Information Phase – Key Questions and Tasks
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During the Information Phase, the VE study team will perform an in-depth review of all of the pertinent factual data to obtain a thorough understanding of the project.  The VE team will determine what they know about the project from readily available information, such as the Alternative Evaluation Report (AER), environmental studies, safety studies, structure type studies, retaining wall studies, and similar documents.  Some of this information may have been gathered and distributed to the team prior to the workshop (as part of the pre-study activities); a key task to be performed during the workshop itself is to then determine what additional information is needed and available to support the study.
On the first day of the VE session, the design team will present a detailed briefing of the project to convey key assumptions, constraints, and other pertinent project information to the VE study team.  As necessary, the VE team may conduct a site visit to become familiar with actual field conditions.
Slide 28:  Information Types and Sources
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The slide identifies some of the relevant project information collected to support the VE effort.  Note that some of this information may have already been collected and distributed to VE study participants as part of the pre-workshop activities, while other information may be gathered during the workshop itself.  Once the information has been gathered, the VE team can then begin the process of document review and cost model development.
Possible questions to consider while reviewing the available information include:
Does the design meet the project/stakeholder objectives?
Are environmental commitments satisfied?
Are other commitments met?
What is the schedule (as VE effort shouldn’t delay the project)?
What alternatives were considered during the design?
Why were the alternatives rejected, if applicable?
What is the design life?
What are the lifecycle costs?
Has the Maintenance Department provided input?  If so, what is normal maintenance?  Frequency?
Are specifications unambiguous, complete, and realistic?
Can the specifications be modified to simplify design and/or construction?
Are performance requirements necessary and sufficient?
Does the current design include any nonfunctional or appearance-only items?
Are special, hard-to-get, or costly materials specified?
Are single-source materials specified?
Where alternate materials considered?  If yes, what were they and why were they rejected?
Do the materials require special handling?

Slide 29:  Case Study – Cost Model
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To help provide focus to the VE study, cost models are often developed to identify those items that will have the greatest impact on project value.  
The Pareto Principle (also known as the “80-20 Rule” or the “Law of the Vital Few”) suggests that 80% of the project cost is usually in 20% of the items.  Identifying the items with the greatest cost (80%) helps focus the study on those few items (the 20%) that will have the greatest impact rather than on the entire project item list.  
Developing a cost model generally entails the following steps:
Review the project cost estimate. 
List high cost items in descending cost order.
Determine the percentage of total project cost contributed by each item, as well as the cumulative percent.
Identify the 80% cost line.
Plot cost model graph.
Slide 30:  Case Study – Cost Model
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This slide shows the plot of the cost model developed for the case study project.


Slide 31:  Function Analysis Phase
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The Function Analysis phase entails understanding what the project (or item) must do, rather than how it is currently designed or conceived.
Slide 32:  Function Analysis Phase – Key Questions and Tasks
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By the end of the Function Analysis phase, the VE study team should have functionally analyzed selected high-cost elements to determine what should be improved, eliminated, and/or added.
Some questions to consider while defining and analyzing functions include:
What is the item?
How does it work?
What does it do or accomplish?
What must it do or accomplish? Are functional requirements exceeded?
How does the item relate to other project elements?
Can functions be combined, simplified, or eliminated?
Have all of the high and unnecessary cost areas been identified?
Do the potential net savings appear to be sufficient to warrant further VE investigation and analysis?
Slide 33:  Defining Functions 
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A key task during the Function Analysis phase is to define functions.  In a VE study, functions are typically defined using two words: a verb and its noun object:
The verb defines the action required (e.g., support, control, restrain, pump, protect, transmit, etc.) 
The noun describes what is acted upon (load, temperature, force, liquids, surfaces, sound, etc.). 
The system of defining a function in two words, a verb and a noun, is known as a two-word abridgment.  This system forces brevity and minimizes the temptation to combine functions or to define more than one simple function at a time.  
When defining functions, an effort should be made to use the broadest terms possible.  Doing so provides the greatest potential for value improvement as it offers greater flexibility to creatively develop alternatives. It also tends to overcome any preconceived ideas related to the manner in which the function is to be accomplished.
Slide 34:  Case Study – Function Analysis 
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This slide shows how two high-cost elements from the case study example (retaining walls and bridges) were defined from a functional perspective.
Slide 35:  Identifying Value Opportunities
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The bulk of the VE effort should be focused on areas having high value improvement potential.  Common areas or causes of high cost and/or poor value include the following:
Complex designs (generally, the more complex the design, the more opportunity there is to improve value and performance)
State-of-the-art designs (those aspects of design that attempt to advance the state-of-the-art will usually offer potential VE savings)
Fast turnaround time for design phase (a project having an accelerated design program will usually contain elements of over design)
Intricate shapes, deep excavations, high embankments, steep slopes, etc.
Components that appear to be difficult to construct
Overly long material haul, excessive borrow, excessive waste 
Use of specially designed components instead of off-the-shelf items
Standard plans in use more than 3 or 4 years


Slide 36:  Creative Phase
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The objective of the Creative Phase is to “brainstorm” alternative ways to provide the required functions.
Slide 37:  Creative Phase – Key Questions and Tasks
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The Creative Phase entails developing alternatives to the proposed project design by asking:
What else would perform the function?
Where else may the function be performed?
How else may the function be performed?
Best practices related to this phase include the following:
Encourage free use of imagination so that all possible solutions are considered. 
Challenge the present method of performing the function. Every attempt should be made to consider options that depart from the Department’s ordinary patterns, typical solutions, and habitual methods. Consider new products, processes, and materials.
Ensure that all members of the VE study team participate in this task, because the greater the number of ideas conceived, the more likely that better quality or lower cost alternatives will be among the ideas.
Remember that the best solution may be complete elimination of the present functions or item. Only after determining that the function must remain should the study team look for alternative ways to perform the same function at the lowest conceivable cost. 
Slide 38:  Ways of Adding Value
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Adding value can mean more than just saving on initial costs.  When developing alternatives, the VE study team should consider if changing the existing method would have any ancillary benefits in areas such as:
constructability
maintainability 
construction duration
disruption
reliability 
aesthetics
safety 
quality 
environmental sustainability (air quality, water quality, energy use, etc.)
Slide 39:  Case Study – Creative Idea Generation and Evaluation
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This slide presents some of the creative ideas that were generated for the case study example.

Slide 40:  Evaluation Phase
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The objective of the Evaluation Phase is to analyze the results of the Creative Phase and select the best ideas for further development by weighing their advantages and disadvantages.
Slide 41:  Evaluation Phase – Key Questions and Tasks
[image: ]

The Evaluation Phase entails critically evaluating the ideas developed during the Creative Phase to identify a short list of ideas that have the greatest potential to improve value.
Some possible screening questions to consider when evaluating the alternatives include the following:
How might the idea work?
Can it be made to work?
What is the cost?
Will the idea perform the basic function?
Which idea is the least expensive?
Can the idea be modified or combined with another?
What are the chances for implementation?
Will it be relatively difficult or easy to make the change?
Will the user needs be satisfied?
What is the savings potential, including life-cycle costs?
Slide 42:  Selecting the Best Alternatives
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The Evaluation Phase is essentially a screening process to limit the number of ideas advanced to the Development Phase.  Typically the VE team will determine the best alternatives by listing the advantages and disadvantages of each.  If, however, there are a large number of ideas, it may be beneficial to rate the best ideas based on a weighted scoring system (e.g., based on quality, cost, schedule, etc.).

Slide 43:  Case Study – Creative Idea Generation and Evaluation
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This slide illustrates how the creative ideas generated for the case study example were screened for acceptability. 
Slide 44:  Development Phase
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The objective of the Development Phase is to further develop the short-list of promising ideas into detailed design alternatives.
Slide 45:  Development Phase – Key Questions and Tasks
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During the Development phase, the VE study team develops the most promising alternatives, with the assistance of experts and specialists as required. 
Technical Scrutiny
Typically, for each major function, about three alternative ideas are selected for analysis based on their value improvement potential.  Each alternative is subjected to: 
careful analysis to ensure that the user’s needs are satisfied; 
a determination of technical adequacy; 
the preparation of estimates of construction and ideally life-cycle costs; and 
full consideration of the costs of implementation, including redesign and schedule changes.
Each idea is developed until enough data has been gathered to prove the idea. The best idea is then chosen for full development.  
Development of the Most Feasible Alternatives
For those ideas that stand up under close technical scrutiny, specific designs and recommendations are developed.  Drawings or sketches are prepared as necessary to help convey the idea, identify any shortcomings, and perform a detailed cost analysis.
Some best practices related to developing ideas include the following:
Consider alternate products and materials.
Anticipate problems related to implementation and propose specific solutions to overcome any potential roadblocks.
Consult experts and specialists as necessary (e.g., environmental, legal, procurement, materials, right-of-way, etc.).
Consult suppliers and/or encourage them to suggest alternatives, other materials, design modifications, etc.
Development of Implementation Plans
For each proposed solution, the VE study team will recommend a course of action that identifies the steps required to implement the idea, the individual(s) responsible, and the time required.


The next set of slides will be used to illustrate how creative ideas are developed into more detailed recommendations.  Two ideas will be presented:
Idea B-1 to shorten the Ramp SW structure
Idea B-8 to use complete closure of US 33/SR161
Slides 46 and 47:  Case Study – Development of Idea B-1
The original design concept entailed constructing the Ramp SW continuously as shown on the Phase 2 plan, through the NE quadrant area.
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The proposed change (creative idea) was to reduce the flyover Ramp SW by grading and constructing embankment within the infield area of the NE quadrant.  This change would shorten the flyover structure by 300 feet, which would reduce construction costs and long-term maintenance costs, but which would also require earthwork, retaining, and abutment walls.  

[image: ]
Slide 48:  Case Study – Sketch of Idea B-1
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The VE study team prepared a quick sketch, as shown above, to illustrate the proposed location of the walls and required grading to reduce the flyover structure.
Slide 49: Cost Worksheet for Idea B-1
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The Cost Worksheet compares the original estimate for the flyover bridge (eliminated area) with the VE estimate for the added earthwork supported pavement to summarize the relative cost savings.  The VE includes the additional retaining wall, earthwork, and pavement required to shorten the bridge.   The total estimated savings amounted to $2,880,000 - $1,342,000 = $1,538,000
Slide 50:  Calculations/Assumptions for Idea B-1
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The slide shows a sketch and calculations prepared to support the calculated quantity of 1,450 CY (as included on the prior cost worksheet) for the retaining/abutment walls.
Slide 51:  Calculations/Assumptions for Idea B-1
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The slide shows additional calculations to support the quantities included on the cost estimate.
Slides 52 and 53:  Case Study – Development of Idea B-8
The original concept called for constructing B3 US 33/SR 161 in phases:
Phase 1: Construct Phase 1- Stage 4 EB half maintaining 1 lane EB with temporary closure of SB to EB ramp and detour required until next phase.
Phase 2: Construct Phase 2 - Stage 5 WB half.  Maintain I lane WB and close WB to SB permanently with a detour required until the new ramp is open
The VE proposed change is to implement a full closure of US 33 to build the entire B3 bridge reconstruction faster.
The justification provided to support the proposed change included the following:
Lane closures will occur anyway;
A single lane through will not be able to handle demand and backups will occur;
Construction duration can be reduced; and 
Construction may allow for a narrower structure without need for maintaining traffic.
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Slides 54 and 55:  Case Study – Development of Idea B-8
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Slide 56:  Case Study – Sketch of Idea B-8
[image: ]
The study team prepared sketches of the phased construction of partial width US 33 construction (4 months per phase or 8 months total) compared to complete closure/full width construction with an estimated 4-month total duration.
Slide 57:  Calculations/Assumptions for Idea B-8
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The calculation for VE is based in part on the analysis of daily road user delay costs and in part on the cost savings in bridge construction costs for a full width construction.  Based on the savings in bridge construction costs by building full width, the most cost effective choice is closure and full width construction.
Slide 58:  Case Study – Additional Qualitative Evaluation of Idea B-8
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The pros and cons of the proposed VE change must be carefully weighed.  While the pros for this VE change clearly indicate that full width construction will reduce construction costs significantly (by 40%) and system wide freeway to freeway ramps can be maintained, the cons – including the external impacts to businesses, lack of emergency vehicle access to hospital, and impacts on school bus routes – must be considered as well.  Though not quantifiable, these impacts may be potential roadblocks to gaining acceptance for the full closure option VE.
Slide 59:  Case Study – Cost Worksheet for Idea B-8
[image: ]
The Cost Worksheet summarizes the total savings resulting from the VE estimate.  In this case, the VE option represents a savings of approximately $3,000,000 for US 33/SR 161 bridge reconstruction.
Slide 60:  Presentation Phase
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The objective of the Presentation Phase is to convincingly put forth the recommended alternatives so that decision-makers will be inclined to implement the recommended changes.
In accordance with ODOT Standard Procedure 414-001(SP), on the last day of the VE workshop, the VE study team will present its recommendations to the design team and the District Planning & Programming Administrator and/or District Production Administrator, and the District project manager.  
The VE facilitator will be responsible for preparing a written report summarizing the recommendations from the VE study session.  The report should track the team’s considerations throughout the entire VE process and should contain sufficient detail, including sketches, calculations, analysis, and rationale, to allow for a thorough assessment of the recommendations by the VE Review Board.
Oral Presentation
Topics addressed during the oral presentation may include the following:
Identification of the project studied
Brief summary of the problem
Description of original design
Cost of original design
Results of the Function Analysis
Technical data supporting selection of the alternative(s)
Cost data supporting the alternative(s)
Explanation of advantages and disadvantages and reasons for accepting the alternative(s)
Sketches of before-and-after design, clearly depicting proposed changes 
Potential implementation problems and costs 
Estimate of net savings
A summary statement
VE Report 
A typical VE report will include the following type of information:
Identification of the project
Identification of VE study participants
A brief summary of the problem
An explanation of why this project was selected for study
A functional evaluation of the process or procedure under study
All information gathered by the group relative to the item under study
A complete list of all the alternates considered
An explanation of all logical alternates investigated, with reasons why they were not developed further
Technical data supporting the idea(s) selected, with other factual information to assure selection of the most favorable alternate(s)
Original costs, cost of implementing the alternates being proposed, and cost data supporting all savings being claimed
Steps to be taken and the timetable for implementing the alternate(s) being proposed
Before-and-after sketches of the items under study
Slide 61:  Presentation Phase – Key Questions and Tasks
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The Presentation Phase entails presenting the recommended alternatives in a concise and convincing manner so that decision-makers will be inclined to implement the change.
On the last day of the VE workshop, the VE study team will present its findings and recommendations to the design team and the District Planning & Programming Administrator and/or District Production Administrator, and the District project manager.  In developing and delivering the oral presentation, the study team should strive to be concise, factual, and convincing.
The VE facilitator will be responsible for preparing a written report summarizing the recommendations stemming from the VE study session.  
Best practices related to gaining VE acceptance include the following:
Consider the audience. The proposal needs to be written with two key audiences in mind:
· The technical audience will require sufficient detail to demonstrate the feasibility of the proposed change. 
· To appeal to upper management, for whom financial implications and long-range effects on policies are equally if not more important than technical considerations, the proposal should show sufficient return.  If current contract savings alone do not produce adequate return, the team may have to look into life-cycle or total program savings. 
Highlight any ancillary benefits of the recommendation. Although some benefits may be difficult to define in monetary terms, an overall proposal can be enhanced by clearly identifying and describing any ancillary benefits related to constructability, sustainability, maintainability, aesthetics, etc.
Slide 62:  Resolution Phase 
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The Resolution Phase entails the evaluation, resolution, and implementation of all approved recommendations.
Slide 63:  Resolution Phase – Key Questions and Tasks
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In accordance with ODOT Standard Procedure 414-001(SP), within 45 calendar days of the VE session, the VE Review Board will convene to discuss and consider the VE recommendations.  The VE Review Board consists of the following individuals:
District Production Administrator
District Planning & Programming Administrator
Central Office Value Engineer Coordinator
FHWA VE Coordinator/Area Engineer (federal projects only) 
District Construction Engineer (constructability issues)
Project Design Team Leader 
District Project Manager
Representative for any affected local agency (if necessary)
District VE Coordinator
For each recommendation, the Board will respond with one of the following actions:
Accept the recommendation and remand it to the District Planning & Programming Administrator, District Production Administrator or District Construction Engineer for implementation.
Reject the recommendation (Detailed reasons for rejection should be provided; rejection with no valid reason is unacceptable.)
Refer the recommendation to the District for further analysis of one or more alternative(s) to help determine their disposition(s).  
Some possible reasons for rejection include:
Failure to provide adequate documentation 
Incomplete or inaccurate supporting information
Inadequate time in which to implement the proposal
Prior actions to initiate or develop a similar VE recommendation were unsuccessful.
Once an action is decided upon for each VE recommendation, the implementation processes should be monitored to ensure the desired results have been attained, properly documented, and reported.  
Slides 64 and 65:  Case Study – Summary of Potential Cost Savings 
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Slide 66:  Questions/Discussion
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Slide 67:  Learning Outcomes
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Part 2:  Value Engineering in Construction
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Part 2 of the training provides a comprehensive review of value engineering change proposals (VECPs) prepared and submitted by construction contractors during the course of construction under a value engineering clause included in the contract.
The following ODOT governing documents contain additional information on VECPs:
Supplement 1113, Value Engineering in Construction, defines what is expected of the Contractor, including submittal requirements, procedures, and limitations on allowable VECPs.
Standard Procedure No. 510-008(SP), Value Engineering in Construction, is similar in content to Supplement 1113, but is written for projects with 2010 Spec and earlier. 
Slide 2:  Part 2 Learning Outcomes
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At the end of this course, participants will be able to identify and understand:
How VECPs differ from the VE studies performed during design
The goals and objectives of VECPs
The VECP submittal and review process
Slide 3:  Part 2 Contents
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This portion of the course is divided into two main sections, followed by a question/answer session. 
The first section provides a general overview of VECPs, including their objectives; related regulations and policies; and general requirements and considerations.  
The second section provides a more detailed discussion of the VECP submittal and review/approval process. 
Slide 4:  Overview of VECPs 
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Slide 5:  Definition of VECPs
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Definition of VECPs
A VECP is a proposal submitted to ODOT by the contractor, in accordance with C&MS 105.19 and Supplement 1113 (or SP No. 510-008(SP) if applicable), to modify the project contract requirements to allow limited changes in materials or construction techniques, which, if accepted and implemented, will provide for an overall cost, and possibly time, savings.  
To be considered a VECP, the proposal must entail a change to the contract requirements.  Material or construction technique changes that are allowed without modifying the contract are not considered VECPs.
The Federal-aid Policy Guide (FAPG G011.9) further defines VECPs as “a construction contract provision which encourages the contractor to propose changes in the contract requirements which will accomplish the project’s functional requirements at a less cost or improve value or service at no increase or a minor increase in cost. The net savings of each proposal is usually shared with the contractor at a stated reasonable rate.”
VECP contract provisions thus provide the basis for a contractor to obtain a share of the savings that result from an approved VE effort.  Before this development, submitting a cost-reduction change would lead to a commensurate decrease in the size of the contract and usually a proportional reduction in profits.  VE provisions eliminated this barrier by providing contractors with an incentive to submit VECPs that would reduce cost.
A VECP clause is included on all ODOT projects that do not contain design-build provisions or incentive provisions based on time.
Benefits of VECPs
The intent of VECPs is to promote lower costs, improve value, and/or shorten contract time.  An acceptable VECP will not impair any of the essential functions or characteristics of the project, such as service life, reliability, economy of operation, ease of maintenance, safety, and necessary standardized features.
The dollar savings made available to ODOT through VE successes may be reapplied within the ODOT program (as opposed to being returning to FHWA) and may be used to finance other needs.  If a VECP results in time savings, benefits would include reduced impacts to road users and affected businesses and reduced oversight and inspection costs for ODOT.
From the contractor’s perspective, VECPs are also beneficial, providing a source of profit not available under other contract provisions and helping the contractor secure a reputation as being an innovative and cost-conscious supplier.  VECPs may also increase the work to be performed on the contract if the Department’s share of the savings is placed back into the contract for previously unfunded efforts.
Slide 6:  Authority/Legal Basis for VECPs
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Laws
Unlike the application of VE during design, there is no specific requirement in Federal highway law mandating the use of VECPs in construction contracts.  The application of VE during construction is instead addressed by regulations and other means.
Regulations
Although the Federal regulations establishing the VE Program (23 CFR 627) does not require the States to include a VECP clause, it does contain several clauses encouraging and addressing their use:
· 23 CFR 627.3(g) defines a VECP as a “construction contract change proposal submitted by the construction contractor based on a VECP provision in the contract. These proposals may improve the project’s performance, value and/or quality, lower construction costs, or shorten the delivery time, while considering their impacts on the project’s overall life-cycle cost and other applicable factors.”
· 23 CFR 627.9(h) encourages highway agencies to insert VECPs clauses into their contracts by stating, “STAs and local public agencies are encouraged to use a VECP clause (or other such clauses under a different name) in an applicable project’s contract, allowing the construction contractor to propose changes to the project’s plans, specifications, or other contract documents. Whenever such clauses are used, the STA and local authority will consider changes that could improve the project's performance, value and quality, shorten the delivery time, or lower construction costs, while considering impacts on the project’s overall life-cycle cost and other applicable factors. The basis for a STA or local authority to consider a VECP is the analysis and documentation supporting the proposed benefits that would result from implementing the proposed change in the project’s contract or project plans.” 
Similarly, the Ohio Revised Code (at ORC 5525.01) allows the use of VECPs, leaving the decision to the discretion of the Director:
“The director may insert in any contract awarded under this chapter a clause providing for value engineering change proposals, under which a contractor who has been awarded a contract may propose a change in the plans and specifications of the project that saves the department time or money on the project without impairing any of the essential functions and characteristics of the project such as service life, reliability, economy of operation, ease of maintenance, safety, and necessary standardized features. If the director adopts the value engineering proposal, the savings from the proposal shall be divided between the department and the contractor according to guidelines established by the director, provided that the contractor shall receive at least fifty per cent of the savings from the proposal. The adoption of a value engineering proposal does not invalidate the award of the contract or require the director to rebid the project.”
Policies and Procedures
Beginning with the 2008 C&MS, VE change clauses became standard specification language.  
C&MS Section 105.19 defines what is expected of the Contractor, including submittal requirements, procedures, and limitations on allowable VECPs.  A Design-Build Proposal Note excludes this clause from design-build contracts.  Additional details for the Contractor are provided in Supplement 1113.  

Slide 7:  Goals of VECPs
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The primary goals of VECPs are similar to those previously discussed for VE studies.  However, the manner in which these goals are achieved is different.  Whereas a VE study engages a multi-disciplined team of internal and possibly external subject matter experts to take a fresh look at the design for value-improvement potential, the intent of VECP clauses is to leverage Contractor expertise and ingenuity to arrive at cost and/or time savings – something that would not otherwise be possible on traditionally let (i.e., design-bid-build) projects.  
Having these VE processes in place is not meant to suggest a lack of confidence in the original design team.  Likewise, designers should not feel that an accepted VECP reflects poorly on them.  Contractors may simply have specialized skill sets or other competitive advantage that would allow for a more efficient building method than that contemplated by the original design.

Slide 8:  Comparison of VECPs and Design VE Studies
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Although both VECPs and the VE studies performed during design can be used to achieve similar goals (i.e. reduce project costs, improve project performance, and/or enhance value), the two processes are very different, and the terms VE study and VECP should not be used interchangeably or assumed to have the same meaning.  
Key differences between the two processes are identified in the table.  

Slide 9:  General VECP Requirements
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For ODOT to consider a VECP it must:
Be submitted in writing;
Be identified as a VECP; and
Result in potential savings of money and/or time, without impairing the project’s essential functions and characteristics.
In accordance with C&MS 105.19, ODOT will not approve VECPs that:
Consist only of non-performances
Include original plan errors
Have as the VECP designer the original designer of record for ODOT
Change special architectural or aesthetic treatments or NEMA commitments
Require concrete beams to be installed with <17’ vertical clearance over a state highway
Change the type or buildup of permanent pavement
Compromise controlling design criteria or would require a design exception
Propose a time savings to a project which has an Incentive / Disincentive clause. 
Slide 10:  Additional VECP Considerations and Practices
[image: Graphical user interface, text, application, email
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Additional considerations and practices related to the implementation of VECPs are as follows:
VECP Rejection.  ODOT is not obligated to accept a VECP.  
· ODOT can reject a VECP for any reason, in which case the Contractor must complete the project in accordance with the original plans, specifications, and bid prices.  The Contractor should therefore not base any bid prices on the anticipated approval of a VECP.
· The Contractor cannot claim cost and/or delay damages due to the Department’s review and rejection of a VECP.  
VECP Ownership.  With the exception of rights related to patented materials and processes, upon acceptance of a VECP, the Department will have the right to use, duplicate, and disclose any data needed to implement the VECP on any Department project.  
Errors and Omissions in VECP Design.  The Contractor is responsible for all errors and omissions and cost overruns related to those aspects of the work that it redesigned.  ODOT will not grant time extensions or consider extra work due to issues stemming from the VECP.  However, ODOT will continue to retain most if not all responsibility for site conditions.  In reviewing the Contractor’s proposal, the Department must therefore carefully assess the risk of what could occur if differing site conditions are encountered.
Redesign Cost.  The Contractor’s engineering and drawing development and implementation costs for the VECP are not reimbursable.  The Contractor’s share of the net VECP savings is full compensation for the VECP.
Savings.  Net savings are split equally between the Contractor and ODOT.  ODOT’s portion of the savings (if a Federally funded project) is not required to be returned to FHWA – it stays within ODOT’s program.
The cost of time savings are estimated based on the daily liquidated damages rate using the number of calendar days less than the original project completion date (or revised completion date if revised based on factors unrelated to the VECP).  Other methods of valuing time, including road user costs, are not acceptable.
Slide 11:  Transition to VECP Review Process
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Slide 12:  VECP Process Overview
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As illustrated in the flowchart above, there are generally three stages of VECP submittals:
Conceptual
Preliminary 
Final
Supplement 1113 and Standard Procedure No. 510-008(SP) define the submittal requirements and review process for each of these submittals in detail.  The staged submittal process is designed to help identify any deal breakers early on, before substantial time and effort is expended on the development and review of detailed designs.
It should be noted that although accepted VECPs are implemented via change orders, it is not necessary to receive approval from the Controlling Board prior to their performance and payment.
Slide 13:  VECP Conceptual Submittal
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The Contractor’s first VECP submission is conceptual in nature and serves to outline the general technical concepts associated with the proposal along with the total estimated cost savings that will result.
Slide 14:  Conceptual VECP Submittal Requirements
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The Contractor’s conceptual submittal must include the following:
Cover letter proposing VECP and written description
Design assumptions
Guaranteed Minimum Savings
Time Impact (If applicable)
Preliminary sketch
Traffic control changes
Life cycle cost analysis
Required ROW
Although a substantial amount of information is requested with this first submittal, it is important to bear in mind that this stage is still just conceptual, and detailed designs are not expected.  The intent is to provide enough information to identify potential obstacles to implementation before extensive design work is performed.
Slide 15:  Conceptual Submittal Review Process 
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The flowchart above depicts the conceptual review process performed by the District and/or Central Office, as outlined in the VECP Supplements and procedures.  
In general, this process entails the following:
The Contractor will electronically submit the conceptual proposal to the District Construction Engineer (DCE), who will forward the proposal to the Central Office VECP Coordinator.
If the total VECP savings are estimated to be less than $100,000, Central Office review is not required and the District Deputy Director may accept or reject the proposal.  The District will copy the Central Office VECP Coordinator on the letter to the Contractor accepting or rejecting the VECP.
If the VECP has a total estimated savings of $100,000 or more, both District and Central Office review is required.  
· Once a tentative decision is reached, the Central Office VECP Coordinator will obtain the concurrence of the Deputy Directors of Construction Management, Engineering, Operations and the District.
· If the District and Central Office review finds the submittal to be conceptually acceptable, the DCE will authorize the Contractor to proceed with the development of the Preliminary VECP submittal.
Slide 16:  Conceptual VECP Review Considerations
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The Contractor will typically receive ODOT’s response within 5 working days.  However, for complex proposals, additional time may be needed to vet potential deal breakers.
Either party may request a meeting at the conceptual stage if it will help address some issues that may otherwise become stumbling points during detailed design.
ODOT is not obligated to accept any VECP submittal.  Part of ODOT’s review will include evaluating if the estimated cost savings (if any) to be generated by the VECP are sufficient to warrant the internal review and processing effort.  For VECPs that involve time savings, ODOT will perform a similar business case evaluation to determine if the time savings are important enough to achieving the overall project goals to justify the associated increase to the contract value (because the Contractor’s share of the actual time savings will be paid out using the daily liquidated damages amount).

Slide 17:  Possible Causes for Rejection  
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In addition to the limitations placed on VECPs under C&MS 105.19, ODOT may not approve VECPs that have any of the characteristics identified on the slide.
Slide 18:  VECP Preliminary Submittal
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In comparison to the initial Conceptual VECP, the Preliminary VECP submittal requires a much higher level of detail.  Ideally, any major issues should have already been detected and addressed during the Conceptual stage to minimize the effort expended on further developing concepts that may later prove to be unacceptable.

Slide 19:  Preliminary VECP Submittal Requirements 
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The Preliminary VECP submittal requires a much higher level of detail than the Conceptual, particularly with regard to drawings, specifications, and calculations. The proposal must show how the proposed changes can be accomplished with an assessment of their impact on other project elements. 
If the VECP involves a design change, the design of the proposed changes must be performed by a consulting engineering firm prequalified by the Department in the applicable class of design work. If the VECP involves a specification change or non-roadway or non-structural design change (e.g. maintenance of traffic change), a pre-qualified designer is not required. The signature and seal of a Professional Engineer registered in the State of Ohio must be included on all drawings and engineering calculations.
The submittal should specify the date by which Departmental approval of the VECP must be issued to obtain the total estimated cost reduction.  If the Department finds that insufficient time is available for review and processing, it may reject the VECP solely on that basis.  The Contractor may withdraw, in whole or in part, a VECP not approved by the Department within the time period specified.  However, the Department is not liable for any delays or VECP development cost if the VECP is rejected or withdrawn prior to approval of the Preliminary VECP.
If the proposed materials or processes are not covered by specifications, the proposal should include complete material and process controls and past performance documentation to ensure the performance described in the VECP.
Slide 20:  Example Itemized Summary of Changes
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The Preliminary VECP submittal should include separate detailed cost estimates for both the existing contract requirements and the proposed change.  As shown in the example above, the cost estimates should be broken down by contract item numbers indicating non-performed items, quantity increases or decreases, and new/additional work items. 
Additional proposed work, not covered by the original contract items, should be identified using the current Department pay item numbers. In preparing the estimates, the Contractor should include overhead and profit. No separate pay items are allowed for these costs.
Slide 21:  Preliminary VECP Review Process
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The flowchart above depicts the Preliminary VECP review process performed by the District and Central office, as outlined in the VECP Supplement and procedures.  
In general, this process entails the following:
The Contractor will submit the Preliminary VECP to the District Construction Engineer (DCE), who will then forward the proposal to the Central Office VECP Coordinator.
For projects with full Federal oversight, the Central Office VECP Coordinator will forward the submission to FHWA.
The Office of Estimating will establish the Guaranteed Minimum VECP Savings.  
The Central Office VECP Coordinator will coordinate the appropriate engineering reviews.
Generally, a response will be provided to the Contractor within 10 working days.  However, more time may be required for extremely complex VECP submittals.
For projects with full Federal oversight or for VECPs involving proprietary items on Federal-aid projects, FHWA concurrence on the accepted VECP is required.
For accepted VECPs, the District will execute the first VECP Change Order to:
· Authorize design work to proceed
· Establish the Guaranteed Minimum Savings, as calculated by the Office of Estimating
Slide 22:  Preliminary VECP Review Considerations
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A key aspect of the Department’s Preliminary VECP review entails the Office of Estimating’s calculation of the Guaranteed Minimum Savings (GMS).  In determining the net savings, the Department may consider factors other than just the contract bid prices and proposed unit prices if, in the Department’s judgment, such prices do not represent a fair measure of the value of the work to be deleted from or added to the contract.
Slide 23:  First VECP Change Order
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The first VECP Change Order is used to authorize design work to proceed and to establish the Minimum Guaranteed Savings (GMS), as calculated by the Office of Estimating. Once established, ODOT will generally not adjust down a GMS.  
However, ODOT may consider revising the GMS if the Contractor can show that ODOT’s review comments impacted quantities, method, approach, or the proposed specification.  
Standard language for the first VECP change order follows below.
	Standard Language for the First VECP Change Order
This change order reflects the Contractor’s Value Engineering Cost Proposal (VECP) to [describe the VECP]. 
The Department has reviewed and approved this preliminary VECP, in accordance with the Supplement 1113, and by this change order grants the Contractor the permission to proceed with the VECP design work.
By signing this change order, the Contractor acknowledges that all VECP errors, omissions and cost overruns are the responsibility of the Contractor. The Department will not extend the contract nor compensate the Contractor for errors, omissions or cost overruns related to this VECP. Material and/or fuel price adjustments will not be applied to work affected by the VECP. 
By signing this change order, the Contractor guarantees the Department a cost savings of [$].  (this is the Departments 50% share of the amount approved by the Office of Estimating)



Slide 24:  VECP Final Submittal
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The Department will consider the Final VECP submission after approval of the Conceptual and Preliminary VECP submittals and after the first VECP change order is processed.
Slide 25:  Final VECP Submittal Requirements
[image: ]

The Final VECP submission should include sealed calculations and drawings consistent with the accepted VECP design.  Failure of the Contractor to provide acceptable final drawings within 15 working days after the issuance of VECP Change Order No. 1 may result in rejection of the entire VECP.
If the VECP involves a design change, the final design shall be performed by a consulting engineering firm prequalified by the Department in the applicable class of design work. The signature and seal of a Professional Engineer registered in the State of Ohio must be included on all drawings and engineering calculations.

Slide 26:  Final VECP Review Process
 [image: Diagram
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The flowchart above depicts the Final VECP review process, as outlined in the VECP Supplement and procedures.
In general, this process entails the following:
The Contractor will submit the Final VECP and drawings to the District Construction Engineer (DCE), who will then forward the Central Office VECP Coordinator.
For projects with full Federal oversight, the Central Office VECP Coordinator will forward the submission to FHWA.
The Engineer will review the final drawings to ensure all of ODOT’s prior comments have been adequately addressed.  
If the drawings are acceptable, the second VECP Change Order will be executed.
Slide 27:  Second VECP Change Order
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Once final drawings have been received and approved by the Engineer, the District will process the second VECP change order.
The second change order is the sum of all original items that are to be replaced as part of the VECP and the sum of all new VECP items plus 50% of the net VECP savings.

	Standard Language for Second VECP Change Order
The Department has reviewed and approved the final Value Engineering Cost Proposal (VECP) in accordance with the Supplement 1113 on [date].
This change order reflects the reference items to be non-performed or modified and the extra work items to be performed as part of the Contractor’s approved VECP. No other unit price adjustment shall apply to these reference items.
By signing this change order, the Contractor acknowledges that all VECP errors, omissions or cost overruns are the responsibility of the Contractor. The Department will not extend the contract nor compensate the Contractor for errors, omissions or cost overruns related to this VECP. Material and/or fuel price adjustments will not be applied to work affected by the VECP. 
By signing this change order, the Contractor guarantees the Department a cost savings of [$]. (this is the Departments 50% share of the amount approved by the Office of Contract Sales & Estimating).
 The total VECP cost savings of [$] will be equally shared between the Department and the Contractor. 50% of the Contractor’ share is paid on this change order. The remainder 50% will be paid upon successful completion of all the VECP work by the Contractor. 





Slide 28:  VECP Payments
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The Department will prorate payments of VECP lump sum items based on the progress of the work as determined by the Engineer.  Price adjustments per C&MS Section 104.02 or material price escalators will not be applied to work affected by the VECP.
The Contractor savings portion will be paid 50% at the time of the second VECP change order and 50% upon successful completion of the VECP work.  
Increases in VECP items that reduce the Guaranteed Minimum Savings will be deducted from the Contractor’s savings portion of the VECP.  If there are any additional savings, it will be shared equally between the Department and the Contractor.
Payments related to time savings will be held until the completion of the project or the specific portion referenced in the VECP so as to verify that the time savings actually occurred. 
If the entire time savings is achieved, the Department will initiate payment of the final time-savings portion of the VECP change order. 
If only a portion of the time savings is achieved and the project is completed before the original completion date, the Department will deduct, from the time savings portion of the VECP change order, payment for the number of days exceeding the revised completion date. 
If the project is completed after the original completion date (or revised completion date if revised based on factors unrelated to the VECP), the Department will deduct the entire time savings payment from the approved VECP and will assess liquidated damages for each day that the actual completion exceeds the original completion date (or revised completion date if revised based on factors unrelated to the VECP).
Slide 29:  VECP Tracking
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Status of existing VECPs may be found on ODOT’s VECP webpage.
Slide 30:  Questions/Discussion
[image: ]

Slide 31:  Learning Outcomes
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Contractor Submittal Requirements CONCEPTUAL

= Cover letter proposing VECP and written description
= Design assumptions

= GMS

= Time Impact (If applicable)

= Preliminary sketch

= Traffic control changes

= Life cycle cost analysis

= Required ROW
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Contractor Submittal Requirements -

= Statement that submittal complies with ODOT guidelines

= Difference between existing contract requirements and
proposed change

~ Comparative advantages and disadvantages
— Detailed cost estimates.

= Estimate of VECP effect on life cycle costs
= Complete drawings, specifications, and calculations

= Updated schedule, including specific date by which ODOT must
respond

= Report of all previous uses or testing of the VEGP on other
projects
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VECP Progsss.
Review Considerations

= Establishing the Guaranteed Minimum Savings
~ Check reasonableness of proposed costs

+ Compare costssgainstbids
+ Ensure engineering costs are not included
« Ensure same or similar workis performed t the originalbid price

+ Costof time savings besed on the amountof daily liquidated damages specified
inCaMS 108.07

~ Consider if any VECP items may have manipulated the bidding process.

= ODOT review does not guaranty accuracy or feasibility of the
design
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First VECP Change Order b

= Authorizes Contractor to proceed with Final Design Work

= Establishes Guaranteed Minimum Savings
— GMS will not be adjusted down once established at prefiminary
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= Final detailed drawings
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Second VECP Change Order e

FINAL

= Processed after final drawings are received and approved

= Second Change Order

— Sum of non-performances and modifications plus new items
— 50% of net VECP savings
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'VECP Process
VECP Payments

FINAL
= Contractor assumes full responsibility for VECP quantities and
pay items

= Payments of VECP lump sum items prorated based on work
progress
— No price adjustments or material escalators on VECP items

= Payment of Contractor savings portion
— 50% at time of second VECP Change Order

— 50% upon successful completion of VECP work

— Payments related to actual time savings held until completion of project
(or that portion related to the VECP)
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Learning Outcomes

= Understand how VECPs differ from VE studies performed during
design

= Identifythe goals of VECPs
= Understand the VEGP submittal and review process
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Learning Outcomes

= Understand the objectives of performinga VE study
= Differentiate between design VE studies and VECPs
= Identify what projects should have VE studies

= Understand where VE studies fit in the overall project
development process

= Identify the roles and responsibilities of VE team members
= Identifyand understand the different phases of a VE job plan
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What

Value Engineering (VE) Analy:

= Definition, per 23 CFR 627:

The systematic process of reviewing and assessing a project bya.
muttidisciplinary team not directly involved in the planning and development
ofa specific project that .. is conducted to provide recommendations for:

— Providing the needed functions, considering communityand environmental
commitments, safety reliabilty, efficiency, and overall fifecycle cost;

~ Optimizingthe value and quality of the project; and
~ Reducingthe time to develop and deliver the project.
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VE Fundamentals

= An effective VE study:

— Adneres to a systematic approach to identity and developmany design

alternatives, none of which degrade the required performance (as outlined
in a VE Job Plan)

~ Considers every step or phase of the Job Plan
* Information
* Function Analysis.
« Creative
* Evaluation
* Development
* Presentation
* Resolution
— Entails a team effort
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What VE isn’

= VEis not:
~ Just "good engineering”
— A suggestion program or a routine project or plan review.
— A process that “cheapens” the product or “cuts comers”

— A practice that implies there may be intentional “gold plating” o error or
oversight by the design team

VE simply recognizes the reality that social, economic, and.
psychological factors may inhibit good value
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= Laws
- 23USC. 106

= Regulations
—23cFRE27

= Policy
— FHWA Order 131118
~ 0DOT Policy 21-006(F)




image16.png
What Projects should have VE Studies'
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COVEC

Establishes statewide VE
schedule

Provides support to District VE
Coordinators

Develops annual VE report for
submission to FHWA.

Promotes VE within ODOT

Reviews VE recommendations.
for trends and lessons-learned

Arranges facilies, plans, and
other information required for
study

Arranges for design team
member(s) to brief the VE team

* Screens programmed and
planned projects to identity
those requiring VE and those.
that appear would benefit from
VE

« Submits st of candidate VE
projects to COVEC

« Coordinates with project
managers as to the scheduling
of VE sessions.

« Coordinates with project
manager to gather information
from design consutant

* Along with the COVEC:

© Assigns VE study teams and
arranges for them to perform
studies at the appropriate.
time.

© Arranges for presentation
facilties, support equipment
for the VE session

* Requests participation of
‘experts from the COVEC

« Presents project briefing to VE
Study Team

- Beavaiable to answer
questions, provide background
information, decision criteria,
and additional information as
needed

~ Attend VE Team's presentation
of recommendations on last
day of VE session

* Design Team Leader reviews
final VE report and attends VE
Review Board Meeting

- Executes Job Plan

o

Gather information
Analyze information
Contribute ideas
Develop alterates.

Present results
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6. Presentation
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3. Creative

Generate ideas on ways
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Pre-Study Act s

= Determine what must be known to start the study
= Gather available information about the project to be studied
= Collect and define user needs and expectations

= Define the scope of the study (e.g., features to concentrate on,
politically sensitive topics)

= Determine the best time in the project development process to
perform the study

= Determine appropriate composition for VE study team
= Secure a location for the study and gather facilitation supplies




image24.png
= 1270 &US 33/SR 161 Interchange Reconstruction

= Project Description

~ Identified deficiencies: weaving lengths, acceleration)deceleration
lengths, taper lengths at low speed exitramp terminals

~ Pian for future growth

~ Maintair/improve overall corridor mobilty and saety

~ Basic function: reduce congestion
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= Major Project Elements
— Structures
~ Retaining walls
— Mainline and ramp paving
— Earthwork
~ Drainage
~ Maintenance of traffic
= Project Factors
— Tight/accelerated design schedule

- R/W acquisition
— Phased construotion
— Construction duration

— Traffic disruption
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1. Information Phase =

= Questions to address
~ What is he project/problem?
— What is the cost?
~ What must the project accomplish?

= Tasks to perform
— Gather all types of information
~ Understand the project scope
— Attend briefing by design team
— Visit site or acilty
— Get all available cosis.
~ Develop cost model
— Identify all constraints/commitments
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= Types of Information
~ Physical properties
- Shape, dimensions, materia,densiy, algnment, etc.
~ Methods

+ Operation, consiruction, fabrication, insallaton, mainenance,
replacement, etz

~ Performance requiremerts
~ Constraints and commitments
~ Cost
~ Quantities
= Sources of Information
~ People.
- Project mensgers, designers/engineers, operators, msintenance personnel,
contractors, fabricators, supplies, <t
- Data

* Planning documents, drawings, slculations, specifications, cost estimates,
Schedules, tc
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Project Elemen Cost Percent Cum. Percent

Project: FRA-270-17.29; 1-270 & US 33/SR 161 Interchange Reconstruction
PID: 88310

| A |Retaining walls 23,392,100 24.97% 24.97%
B 23,084,075 49.61%
C 8,581,500 58.77%
D Incidentals 8,210,974 67.53%
Right of Way 7,872,316 8.40% 75.93%
“ Mainline 6,807,500 7.27% 83.20%
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Subtotal: 93,688,423
Contingency Cost: 20% 17,163,221
Other Contingency 3
ofal w/ Confingencies: 110,851,644 Effective Mark-up: 18.32%
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Function Analysis Phase =

= Questions to Address:
~ What is the purpose and need?
— What is the basic function?
— What does it do? vs. What must it do?
— What altemative would do the same job? At what cost?
= Tasks to perform
— Dafine project functions
~ Review and analyze functions to determine which:
* Need improvement
+ Elmination
+ Creation
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ing Value Opportu

= High cost areas
— Complexor state-ofhe-art design
~ Hard-to-get, sole-source, materials
— Architectural embellishment
— Record-seeking designs (longest span, highest piers, deepest cuts, etc.)

= Repetitive activities

= Unnecessary secondary functions

= Project costs that exceed the amount budgeted
= Items with poor service or cost history
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= Questions to address
— What else would perform the function?
— Where else may the function be performed?
— How else may the function be performed?

= Tasks to perform
~ Use creative techniques to identiy altematives that would add value
+ Brainstorming
 Free association
« Deferjudgment; don'tcritcize
- Be courageous
« Challenge the statusquo
- Consicer al aptions
+ Be mincfulof constrains and hat s off limits
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Ways of Adding Value =

= Saving money

= Improving safety

= Accelerating construction

= Enhancing constructability

= Using better materials

= Improving operations.

= Simplifying maintenance

= Reducing environmental impacts

= Enhancing sustainability and context sensitivity
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CREATIVE IDEA

A Retaining walls

A-1 Use H-pile walls with lagging

A2 Encroach onto Marriott; construct wall
in the clear

A-3 | Use sheeting with aesthetic facing

Ad Use curb and gutter for Ramp EN,
eliminate ditch in front of wall

A-5 | Lower speed on loop ramp

A6 Grade portion of wall 4, shorten wall;
Stanley Steemer

A-7 | Optimize profiles
Use guard rail along US 33, west side

A-8 N
to reduce right of way

A9 Realign ramp NW-1 to SW, reduce
right of way, NW quadrant

A-10 Review Post Road /north grading;

reduce right of way
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4. Evaluation Phase E el

= Questions to address
— How might each idea work?
— What might be the cost?
— Wil each idea perform the basic function?.

= Tasks to perform
— Gonsider how ideas may affect project cost and performance
~ Identify advantages/disadvantages
— Select the best alternative(s) for further development




image45.png
Selecting the Best Alternat

= Preliminary Screening
~ Remove impractical ideas
~ List advantages and disadvantages of practical ideas
— Sort ideas based on number of advantages and disadvantages
— Rate ideas based on:

* Quality
« Acceptability of implementation
* Costreduction potential/value opportunity.
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IDEA
No. CREATIVE IDEA COMMENTS RATING

A Encroach onto Marriott; construct wall | Reduce impacts through other X
in the clear ideas

Use sheeting with aesthetic facing Combined with A-1

Use curb and gutter for Ramp EN, )
eliminate ditch in front of wall Undesirable for system ramp

A6 Grade portion of wall 4, shorten wall; v
Stanley Steemer

A8 Use guard rail along US 33, west side | No access frontage; minimal R/W X
to reduce right of way impacts

A9 Realign ramp NW-1 to SW, reduce v
right of way, NW quadrant
Review Post Road /north grading;

A-10 . v
reduce right of way
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5. Development Phase =

= Questions to address
— How willthe new idea work?.
— How can any disadvantages be overcome
— What will b the total cost?
— Is the proposed approach better?
~ Wil it meet requirements?
— What are the lifecycle costs?

= Tasks to perform
— Gather information needed
~ Compile all costs.
— Develop the selected altemative
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DEVELOPMENT AND RECOMMENDATION PHASE

FRA-270-17.29; PID 88310
1-270 & US 33/SR 161 Interchange Reconstruction

IDEA No.: PAGE No.: CREATIVE IDEA: Reduce the flyover Ramp SW by
B-1 1 of 5 grading in infield area.

Comp By: DG Date: 6/27/13 Checked By: GAO Date: 7/15/13

Original Concept: Construct the Ramp SW continuously as shown on Phase 2 plan,
through NE quadrant area.

Proposed Change: Reduce the length of Ramp SW by grading and constructing
embankment within the infield area of the NE quadrant. This can shorten the flyover
structure by about 300 feet, although it will require retaining and abutment walls and
earthwork.

Justification: Shortening the bridge length will reduce the construction costs and long-

term maintenance costs. It could also improve the snow storage and icing considerations.
Constructing the embankment and walls within the infield area will require access for
dump trucks however there will be extensive construction activity in this area regardless
of which option is developed. There also are some structural and foundation
considerations of this recommendation that will need to be addressed and detailed based
on more complete project information.

On previous projects, contractors have proposed similar recommendations as a VECP.
This recommendation could impact other considerations especially any enhanced BMP’s
or walls considered in this area.

LIFE CYCLE COST CAPITAL FUTURE PRESENT WORTH
SUMMARY COsT CcosT

| -savings| 153800 NN\ 1,538,000
| FutuRecosT -savings NN 0] 0]

TOTAL PRESENT WORTH SAVINGS $1,538,000
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COST WORKSHEET

ITEM No: B-1
PROJECT: FRA-270-17.29; PID 88310 CLIENT: ODOT

Sheet 3 of 5
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE VE ESTIMATE

No. Cost/ Total Cost/ Total

ITEM Units | Units | Unit Cost No. Units Unit Cost
Original Design
Flyover bridge sf 12,000 | 200 | 2,400,000
VE Recommendation
Concrete retaining/ abutment
walls cY 1,450 | 500 | 725,000
Earthwork cY 54,400 6| 326,400
Pavement SY 1,333 50 66,650
SUBTOTAL 2,400,000 1,118,050
Markup 20.00% 480,000 223,610
TOTAL 2,880,000 1,341,660
TOTAL ROUNDED 2,880,000 1,342,000
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CALCULATIONS / ASSUMPTIONS

ITEMN?: B-1
FRA-270-17.29; PID 88310 CLIENT: ODOT
1-270 & US 33/SR 161 Interchange Reconstruction Sheet 5 of 5

Reduction in flyover structure:
300 ft x40 ft = 12,000 sf

Asphalt pavement required:
300 ft x40 ft = 12,000 sf = 1,333 SY

Earthwork required: average height — 35 ft
300 ft x 35 ft x 140 ft = 1,470,000 sq ft = 54,444 CY
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DEVELOPMENT AND RECOMMENDATION PHASE

FRA-270-17.29; PID 88310
1-270 & US 33/SR 161 Interchange Reconstruction

IDEA No.: PAGE No.: | CREATIVE IDEA: Use complete closure of US 33/SR
B-8 1 of 5 161 to construct improvements

Comp By: DS Date: 6/27/13 Checked By: GAO Date: 7/16/13

Original Concept: Use partial width, staged construction patterns to maintain traffic
along US 33/SR 161 while constructing the improvements.

Proposed Change: Completely close and construct the US 33/SR 161 improvements
including Bridge B-3 “in-the-clear.”

Justification: There are numerous significant benefits of constructing the improvements
with a complete closure of US 33/SR 161 including a shorter construction duration,
improved construction sequencing and cost reductions. This will require detouring traffic
however the City has previously used this type of scheme successfully and with a good
public information campaign, complete roadway closures can be effectively implemented.
This scheme, if implemented, should also include strong incentive/disincentive clauses
tied to the closure.

For estimating purposes, a reduction of 40% was assumed.

LIFE CYCLE COST
SUMMARY

INITIAL COST
- Recommended

CAPITAL
COST COST

FUTURE COST NN\

TOTAL PRESENT WORTH SAVINGS

FUTURE PRESENT WORTH

- Original

- Savings
- Savings
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DEVELOPMENT AND RECOMMENDATION PHASE

FRA-270-17.29; PID 88310
1-270 & US 33/SR 161 Interchange Reconstruction

IDEA No.: PAGE No.: | CREATIVE IDEA: Use complete closure of US 33/SR
B-8 1a of 5 161 to construct improvements
Comp By: DS Date: 6/27/13 Checked By: GAO Date: 7/16/13

Original Concept: Construct B3 part width in phases.

Phase 1 — Construct EB half. Maintain 1 lane EB. Temp closure of SB to EB ramp.
Detour required until next phase.

Phase 2 — Construct WB half. Maintain 1 lane WB. Close WB to SB permanently. Detour
required until new ramp open. Close EB to NB permanently. Detour required until new
ramp open.

Proposed Change:

Phase 1 — Full closure of US 33 to build entire B3.
Close WB to SB permanently. Detour to Sawmill.
Close WB. Detour to Sawmill or local Dublin roads.

Close SB to EB temporarily. Detour to Tuttle Crossing.

Justification:

SB to EB ramp closure happens anyway as part of original concept.

EB to NB ramp closure happens anyway as part of original concept.

WB to SB ramp closure happens anyway as part of original concept.

A single lane through will not be able to handle demand and backups will occur.
Drivers will eventually find a detour to avoid the congestion.

Construction duration to construct part width is typically 2 to 3 times longer than full
width.

Full width construction may allow for narrower structure since traffic does not need to
be maintained.
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SKETCH

ITEMNS: B-8
CLIENT: ODOT
Sheet 2 of 5
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CALCULATIONS / ASSUMPTIONS

ITEMN®: B-8
FRA-270-17.29; PID 88310 CLIENT: ODOT
1-270 & US 33/SR 161 Interchange Reconstruction Sheet 3 of 5

e Approximate daily user cost for US 33 is $35,000 per direction based on standard
user cost analysis spreadsheet.

e Assume AM peak volume is approximately 10% of ADT, therefore assumed ADT is
about 20,000 on US 33 east of the interchange.

e Assume 15% trucks

e US 33 EB and 270 SB to 33 EB ramp detour is 270 SB to Tuttle Crossing to 270 NB
to 33 EB

e US 33 WB and US 33 WB to 270 SB ramp detour is 270 NB to Sawmill Rd to 270 SB
to US 33 WB

Approximate adjusted user costs
e Full closure = $450,000 (4 months)
e Part width = $200,000 (8 months)

* Assuming we can save $250,000 in bridge construction costs by building it full width,
then the best, most economical choice is closure.
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CONTINUATION

ITEMN®: B-8
FRA-270-17.29; PID 88310 CLIENT: ODOT
1-270 & US 33/SR 161 Interchange Reconstruction Sheet 4 of 5

Cons for Closing

e Detours using local roads will be
required

e Perceived impacts on businesses on
east side of interchange

Pros for Closing

e Eliminate shoring (temp)

e Estimated 4-month duration vs. 8-
month part width

e Can maintain freeway-to-freeway
ramps (system).

e Eliminate EB to NB left

e Allows for smaller/narrower/separate
bridges

e Save 40% in bridge construction

Emergency vehicle access

Impact on school bus routes

¢ Improvements needed along detour
routes to handle additional traffic

Access from Dublin to Dublin
Methodist Hospital cut off
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COST WORKSHEET

ITEM No: B-8
PROJECT: FRA-270-17.29; PID 88310 CLIENT: ODOT

Sheet 5 of 5
CONSTRUCTION ELEMENT ORIGINAL ESTIMATE VE ESTIMATE

No. Cost/ Total No. Cost/ Total

ITEM Units | Units Unit Cost Units Unit Cost
Original Design
Part width construction LS 6,177,000 | 6,177,000
VE Recommendation
Complete closure @ 60% LS 13,706,000 | 3,706,000
SUBTOTAL 6,177,000 3,706,000
Markup 20.00% 1,235,400 741,200
TOTAL 7,412,400 4,447,200
TOTAL ROUNDED 7,412,000 4,447,000
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Presentation Phase E el

= Questions to address
— How can the ideas be best presented? e
— Who must be sold on the idea?
— What are the key benefits? Savings?
— What is needed to implement the recommendations?
= Tasks to perform
~ Present recommendations
— Speculate on possible roadblocks to implementation
— Provide written report
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7. Resolution Phase E el

= Questions to address
— How/who is to implement the recommendation?
— Did the idea work?
— How much did it cost? What are the savings?
~ Did the change meet expectations?
= Tasks to perform
~ Implement approved altematives
— Monitor and audit resuls of the implementation
~ Present project results
— Incorporate results and findings into Annual VE Report to FHWA
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As the design has
progressed, wall limits
Use alternate wall have been shortened
_ oed . reducing the potential
A-1 :ﬁzteetal-?‘g H-piling, $2,675,000 | $2,064,000 | $611,000 Pending cost and savings. Design
will be contingent on
available soils and rock in
the area.
Reduce loop rami Ramp already exhibits a
A5 | Eieoe oop ramp $2,573,000 $0 $2,573,000 |  Reject crash problem. Proposed
alternative violates L&D.
A | Reduce SWauadrant | g4 750,000 | $3,509,000 | $1,241,000 |  Accept
Design consultant has
- already begun this
A7 roaﬂ:’":’z;fw;quadra“t $3,759,000 | $422,000 $(i;357r2?)0 Accept process. Savings are in
) the $2.0-$2.5 million
range
Design consultant has
already changed the
design to accommodate
this alternative. Wall is
§ more expensive than the
A9 | St duedrent | 51,102,000 | s211.000 | SN0 | Accept original estimate. Cost
savings will be cancelled
out by the cost of the
retaining wall, however
some ROW will be
reduced.
Review grading; I-270
A-10 | bost Road $1,188,000 | $151,000 | $1,037,000 Accept
Grade infill area to :
. Upon further analysis,
B-1 :mr:teur:e Ramp SW $2,888,000 | $1,342,000 | $1,538,000 Reject benefit will be negligible.
Combine projects; "
B-7 | reduce overlap work; $24.4M $0 $8.4M Reject $16M ,:?m,:-s not available at
includes inflation s time.
System movements will
Use complete closure of remain open. 161 EB/WB
B-8 | Us33/5R 161 $7.4M $4.4M $3,000,000 Accept will be under full closure
for 4 mos.
Construct enhanced . Further drainage analysis
B-10 BMP: wetland $383,000 $60,000 $323,000 Pending is required.
The southern edge of the
WB structure requires
. Eliminate B-8 bridge widening in all cases.
B-11 | L idenin 9 $2,591,000 | $1,100,000 | $1,491,000 Accept The northern edge of the
structure will not under
this alternative
Totals $9.3M Does not include pending
- alternatives
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QUESTIONS / DISCUSSION
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Learning Outcomes

= Understand the objective of performinga VE study
= Understand how design VE studies differ from VECPs

= Identify the roles and responsibilities of VE team members

= Identifyand understand the different phases of a VE job plan
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Learning Outcomes

= Understand how VECPs differ from VE studies performed during
design

= Identifythe goals of VECPs
= Understand the VEGP submittal and review process
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VECP: OVERVIEW




image72.png
Whatis a VECH

A written document submitted by a Contractor proposing to modify the
Droject contract requirements to allow fimited changes in materials or
‘construction techniques, which, if accepted and implemented, provides for
an overall cost, and possibly time, savings.

Material or construction technique changes that are allowed without
changes to the project documents are NOT considered VECPs.
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Authori for VECPs

//Legal Ba

* Regulations
— 23 CFR 627.9(G)
— ORC 5525.01
* Policy and Standard Procedures
— Supplement 1113
= Specification reference
— C&MS 105.19 (since 2008)
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Goals of VEC

= Provide construction cost andyor time savings without
compromising the essential functions or characteristics of the.
project

= Encourage contractor ingenuity and innovation
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_ VE Study (Design) VECP
Description Independent design review by a multi-  Change to contract requirements proposed
disciplined team by a Contractor to provide an overall cost,
and possibly time, savings.
Required under 23 CFR 627 Recommended under 23 CFR 627.9 (h)
Prior to final design and sale After sale

In ODOT VECP Team Contractor
Party

Savings » Adijusted final cost estimate Split between ODOT and Contractor
+ Savings are tracked on annual VE (VECP savings to ODOT are not required to be
report submitted to FHWA returned to FHWA)
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General VECP Requirements

= Must be written

= Must result in savings of money and/or time, without impairing
the project’s essential functions and characteristics

= Unacceptable VECPs (per C&MS 105.19):

QConsist only of non-performances QChanges type or buildup of
a-n it it
Qlncludes original plan errors permanent pavemen
N . QCompromises controlling design
QOChanges to special architectural or P S . h
N criteria or would require a design
aesthe_nc treatments or NEPA exception
commitments
QORequires concrete beams to be e P::.Z‘:fsv:i:;‘" :::;:‘IQ:CSHZC: /
installed with <17" vertical clearance [eEE
e S ey Disincentive clause
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Additional VECP Considerations and Practices

= VECP can be rejected for any reason
= VECP becomes the property of ODOT

= Contractor is responsible for errors and omissions and overruns
(though ODOT will generally retain responsibility for site
conditions)

= No time extensions or extra work granted due to issues
stemming from VECP

= Redesign cost is Contractor responsibility

= ODOT's portion of VECP savings (if Federal) stay in ODOT's
program
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VECP REVIEW PROCESS
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Conceptual VECP
Submittal

District/Central
Office Review
(5 days)

Preliminary VECP

Submittal

District/Central
Office/FHWA Review
(10 —20 days)

Change
Order 1

Final VECP Submittal

Change
Order 2
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