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EXECUTIVE SUMMARY 
NCDOT Value Management, at the request of .#$/4ȭÓ Bicycle and Pedestrian Division, held a Value 
Engineering Study to discuss design guidelines for paved, multi-use, off-road facilities (greenways).  
The meeting was held on September 16, 2013 in the Structures Management Conference Room C at 
the Century Center.  The purpose of the meeting was to ÕÓÅ &(7!ȭÓ 6ÁÌÕÅ %ÎÇÉÎÅÅÒÉÎÇ ÐÒÏÃÅÓÓ ÔÏ 
discuss greenway design issues and solutions in order to further develop NCDOT greenway design 
guidelines.  This VE Study was the first of its kind for the NCDOT since the Value Engineering 
Process was used to examine a process instead of a project.  At the conclusion of the study, 18 ideas 
were identified and 16 ideas were submitted as formal recommendations.  Detailed documentation 
of the 16 recommendations is included in the Recommendations section of this report. 
 

BACKGROUND 
There have been efforts by the NCDOT to improve certain aspects of greenway projects in the past.  
However, the initiative to develop a comprehensive set of design guidelines specifically for 
greenway facilities originated when a legislative bill (House Bill 748) was drafted in the North 
Carolina House of Representatives.  This bill would require the NCDOT to investigate and develop 
standards appropriate for greenways, bikeways, and other linear transportation projects not 
intended to accommodate mechanized vehicles by December 31, 2013.  Beginning in January 2014, 
the Department would be required to use these standards in exercising any project approval and 
oversight required by the Surface Transportation Program of the Federal Highway Administration 
for greenways, bikeways, and other linear transportation projects not intended to accommodate 
mechanize vehicles (other than lightweight maintenance vehicles) and that are built by a 
metropolitan planning organization member jurisdiction using direct attributable funds.  While this 
bill was not passed prior to the end of the 2013 legislative session, the Department continued to 
investigating the issue in an effort to be proactive.   
 

The investigation began in the spring of 2013 with aÎ ÏÕÔÒÅÁÃÈ ÉÎÉÔÉÁÔÉÖÅ ÂÙ .#$/4ȭÓ 4ÅÃÈÎÉÃÁÌ 
Services Division.  This outreach aimed to ensure that the revisions made to the greenway design 
policy addressed the issues that are being experienced by those who are designing, constructing 
and maintaining these facilities.  It would also allow NCDOT to fully understand the issues, 
underlying causes, challenges and consequences, and a see a range of possible solutions to these 
issues.  The first step of this outreach was a survey which was distributed in May 2013.  The survey 
was distributed to 151 individuals representing various backgrounds, roles, and organizations.  Of 
the 50 individuals that completed the survey, the most frequently listed problems related to design 
criteria.  Specifically, the problematic design criteria  included (1) pavement standards and related 
compaction standards, (2) geometric design criteria, (3) bridge design and loading requirements, 
(4) materials requirements, and (5) scour.  A common perception amongst all participants was that 
greenways are subject to the standards and specification of roadways and are therefore being 
ȰÏÖÅÒ-ÄÅÓÉÇÎÅÄȱȢ   
 

The next phase of the outreach initiative was to organize a focus group to expand upon the 
responses of the survey and to discuss the issues with interested stakeholders.  This meeting was 
on August 13, 2013 and had a team that included design engineers, construction inspection 
engineers, municipal representatives, metropolitan planning organizations, and state agencies from 
all over NC.  During the focus group, individuals were able to express specific concerns and 
problems they had faced while using the current greenway design procedures.  They were also 
given an opportunity to present solutions to these problems for the Department to consider. 
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Prior to  the distribution of the survey, several other units had begun independent investigations of 
possible design changes that could be allowed for greenway facilities.  The Pavement Management, 
Materials and Tests, and Construction Units had begun researching and testing various pavement 
structures and compaction levels that would be considered acceptable for greenways.  By the time 
of the Value Engineering Study, the group had tentatively agreed upon providing three pavement 
structure options for Local Government Agencies (,'!ȭÓ) to use when designing greenways.  They 
had also agreed upon the percent of compaction that would be required for the surface and 
subgrade of greenways.  The Structures Management Unit also began compiling information on 
pedestrian bridge designs and the current loading requirements. 
 

PROJECT SELECTION 
Soon after the conclusion of the focus group meeting, it became apparent that further discussion 
was needed in order to develop a complete set of greenway design guidelines.  Several NCDOT units 
had begun working independently on solutions and had not been made aware of the outreach 
initiative that had just concluded.  A connection needed to be made between the valuable input the 
Department had received and the work which was underway.  Value Management was asked to 
hold a VE Study in order to make that connection.  ThÉÓ ÍÅÅÔÉÎÇ ×ÏÕÌÄ ÕÓÅ &(7!ȭÓ 6ÁÌÕÅ 
Engineering process to present all of the available information to all necessary parties, generate 
creative ideas as a group, evaluate those ideas to create a group consensus on the path forward, and 
outline the responsible parties for developing each recommendation.   
 

VALUE ENGINEERING STUDY 
The Value Engineering Study consisted of a diverse Value Engineering Team with a wide variety of 
backgrounds to make sure all ideas and vantage points were represented during the discussion.  
The VE Team included representation from municipalities as well as NCDOT Engineers and 
Planners from various disciplines, backgrounds, and regions.  Below is a list of the VE Team. 
 

NAME COMPANY NAME COMPANY 
Jessica Kuse, PE Value Management Julie Hunkins, PE Technical Services 
Leigh Wing, PE Value Management Reuben Moore, PE Division 14 

Ben Johnson Value Management Patrick Riddle Division 3 
Ricky Greene, PE #ÈÉÅÆ %ÎÇÉÎÅÅÒȭÓ /ÆÆÉÃÅ Michelle Long, PE Construction 

Glenn Mumford, PE Roadway Design Clark Morrison, PE Pavement Management 
Jack Cowsert, PE Materials & Tests John Pilipchuk, PE Geotechnical 
Chris Peoples, PE Materials & Tests Scott Hidden, PE Geotechnical 

Andrew Nottingham, PE Hydraulics Brian Hanks, PE Structures Management 
Kumar Trivedi, PE Bicycle & Pedestrian Gwen Cook Mecklenburg County 
Lauren Blackburn Bicycle & Pedestrian Vic Lebsock City of Raleigh 

 

The Value Engineering Study was separated into five topics of discussion, which were identified 
from the responses to the survey and the focus group.  These topics were pavement design and 
compaction, bridge loading requirements, geometric design, materials, and scour.  To start the 
meeting, each member of the VE Study Team had the opportunity to share with the group 
information and work they had completed outside of the VE Study as they related to the above 
topics.  This allowed the Value Management Team to clearly define what information was available 
and what work had already been accomplished.  By dedicating this time to information sharing, the 
discussion during the Creative Phase was strictly used for generating ideas and creating a 
consensus on how to move forward.  Once ideas were generated in the Creative Phase, the group 
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began evaluating each idea and decided as a group whether it was an idea that they would like to 
carry forward.   
 

RECOMMENDATIONS 
At the conclusion of the VE Study, the VE Study Team proposed sixteen (16) recommendations to 
carry forward.  These recommendations, along with their advantages and disadvantages, are 
summarized below: 
 

1) Consider allowing slag or single-size expanded shale for base course.  This material should 
allow tree roots to grow through without buckling the pavement. 

ADV:  This has the potential to reduce long-term maintenance costs and increase safety for 
 the users by eliminating tripping hazards.  The material is porous so it allows air to 
 flow through and the internal  friction of the material also provides a high degree of 
 stabilization. 

DIS: This material is expensive and there is only one available source in North Carolina.  
 It has unknown limited uses.  The material could allow silt infiltration if the base 
 ÉÓÎȭÔ ×ÒÁÐÐÅÄ ÐÒÏÐÅÒÌÙȢ  The unit weight of the material is close to the unit weight of 
 water which could create problems during flood events. 

 

2) Provide testing standards for greenways that are different than roadway testing standards.   

NOTE: .#$/4ȭÓ -ÁÔÅÒÉÁÌÓ ÁÎÄ 4ÅÓÔÓ 5ÎÉÔ ÉÓ ÉÎ ÔÈÅ ÐÒÏÃÅÓÓ ÏÆ ÍÏÄÉÆÙÉÎÇ ÔÈÅ ÍÉÎÉÍÕÍ 
 sampling guide (MSG) for commonly used materials on greenways. 

ADV: This will save time by eliminating a lot of testing that has to be done on-site.  
 Inspectors will have less responsibility.  As a result, construction will become easier, 
 faster, and potentially cheaper. 

DIS: There is a potential cost increase associated with hiring a PEF to certify all of the 
 materials.  There can also be maintenance concerns if sub-par materials are used. 

 

3) 0ÒÏÖÉÄÅ ÐÁÖÅÍÅÎÔ ÏÐÔÉÏÎÓ ×ÉÔÈ Á ÐÒÏÓ Ⱦ ÃÏÎÓ ÌÉÓÔ ÓÏ ÔÈÁÔ ÁÌÌ ,'!ȭÓ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÂÅÎÅÆÉÔÓ 
and limitations associated with each pavement structure.  This list would only be provided 
with the NCDOT minimum pavement options.  ,'!ȭÓ ÃÏÕÌÄ ÃÈÏÏÓÅ ÔÏ ÅØÃÅÅÄ ÔÈÅ ÍÉÎÉÍÕÍ 
based on local experience. 

NOTE: Pavement Management agreed to add a paragraph to their  memorandum to address 
 this. 

ADV: 4ÈÉÓ ×ÉÌÌ ÅÄÕÃÁÔÅ ÔÈÅ ,'!ȭÓ ÁÎÄ ÁÌÌÏ× ÔÈÅÍ ÔÏ ÍÁËÅ ÁÎ ÉÎÆÏÒÍÅÄ ÄÅÃÉÓÉÏÎȢ 

DIS: This list could get long if it was expanded to include all preferences from multiple 
 ,'!ȭÓȢ 
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4) Consider controlled access (i.e. ÃÏÌÌÁÐÓÉÂÌÅ ÂÏÌÌÁÒÄÓɊ ÆÏÒ ÂÒÉÄÇÅÓ ×ÉÄÅÒ ÔÈÁÎ ρπȭ ÄÅÓÉÇÎÅÄ 
with a H5 truck loading. 

ADV: This would allow municipalities to design an H5 load tested bridge with a deck 
 ×ÉÄÅÒ ÔÈÁÎ ρπȭȢ 

DIS: There is the potential for purposeful or inadvertent loading of H10 vehicles which 
would be overweight for the design if access is not blocked by a more permanent method. 

 

5) Consider allowing alternate foundations for boardwalks (i.e. Helical Piers). 

ADV: This would increase the longevity of the structure as well as potentially reduce life 
 cycle cost and construction cost.  This is an environmentally friendly 
 recommendation and it could make construction of the boardwalk easier.  Helical 
 Piers may also address uplift concerns during top down construction. 

DIS: The connection design details are unproven and design standards are not yet 
 established.  There are possible issues with corrosion and the use of a proprietary 
 product. 

 

6) Provide seeding options in environmentally sensitive areas. 

ADV: Takes the environment into account and potentially allows for the use of native 
 species. 

DIS: Most likely increases cost, may not control erosion as well, and could be more 
difficult to establish and maintain. 

 
7) Include information about the Buy America Act and the exemptions that are covered.  

Provide the information as a link so any changes will be automatically reflected. 

ADV: %ÄÕÃÁÔÉÏÎ ÆÏÒ ÔÈÅ ,'!ȭÓȢ 

DIS: None discussed. 

 

8) Provide a menu of options for concrete strengths.  Include information on what to do if 
,'!ȭÓ use a different mix design than a standard NCDOT mix.  Provide a link to the NCDOT 
ÁÐÐÒÏÖÅÄ ÐÒÏÄÕÃÅÒ Ⱦ ÓÕÐÐÌÉÅÒ ÌÉÓÔ ÏÎ .#$/4ȭÓ ×ÅÂÓÉÔÅȢ 

ADV: %ÄÕÃÁÔÉÏÎ ÆÏÒ ÔÈÅ ,'!ȭÓȢ 

DIS: None discussed. 
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9) Consider allowing the use of the current North Carolina "ÕÉÌÄÉÎÇ #ÏÄÅ ×ÈÉÃÈ ÄÏÅÓÎȭÔ 
require hand rails in instances where the distance from the top of the deck to the bottom of 
ÔÈÅ ÃÒÅÅË ÉÓ ÌÅÓÓ ÔÈÁÎ ÏÒ ÅÑÕÁÌ ÔÏ σπȱȢ 

 

ADV: This will minimize hand rail construction cost and maintenance cost.  It also is more 
 aesthetically pleasing for users. 

DIS: This could create a potential safety and liability  issue.  The lack of rails might allow 
 for potential mis-use (ex: skateboarders or bikers jumping from the deck). 

 

10) #ÏÎÓÉÄÅÒ ÔÁÉÌÏÒÉÎÇ !$! ÒÅÑÕÉÒÅÍÅÎÔÓ ÔÏ×ÁÒÄÓ Ȱ!$! ÆÏÒ 2ÅÃÒÅÁÔÉÏÎÁÌ 4ÒÁÉÌÓȱ ÁÎÄ ÎÏÔ Ȱ!$! 
!ÃÃÅÓÓ 2ÏÕÔÅȱ ÓÔÁÎÄÁÒÄ ÒÅÑÕÉÒÅÍÅÎÔÓ (i.e. less stringent grade requirements). 

ADV: This will make it easier to meet existing site conditions without extensive 
 grading in environmentally sensitive areas.  It also helps keep the character of the 
 site. 

DIS: This could potentially limit access for some individuals. 

 

11) Consider allowing a tighter design ÒÁÄÉÕÓ ÔÈÁÎ ÔÈÅ ÓÔÁÎÄÁÒÄ ÍÉÎÉÍÕÍ ÏÆ ωπȭȢ 

ADV: This is a context sensitive solution that allows the design to be topographically and
 environmentally sensitive.  Tighter radii could be used as a traffic calming measure.  
 This will provide designers more flexibility in dealing with limited right of way, 
 easement areas, riparian buffers, and flood regulations. 

DIS: This could impact transportation options by forcing cyclists to reduce speeds.  This 
 could also create sight distance issues and other safety concerns. 

 

12) Clearly communicate that if a greenway crosses a FEMA jurisdictional flood channel, 
Federal Regulations mandate that it must have a flood study. 

ADV: 4ÈÉÓ ×ÉÌÌ ÅÄÕÃÁÔÅ ÔÈÅ ,'!ȭÓ ÁÎÄ ÁÌÌÏ× ÔÈÅÍ ÔÏ ÍÁËÅ ÁÎ ÉÎÆÏÒÍÅÄ ÄÅÃÉÓÉÏÎȢ 

DIS: None discussed. 

 

13) Design foundations for historical scour instead of the 500 year scour.  Use sub-regional tier 
bridge design guidelines.  Do a risk assessment on evaluating scour. 

ADV: This will reduce cost and will be a more practical solution.  It will also allow for 
 more substructure types. 

DIS: There is a potential for increased risk. 

 

14) Develop warrants that would allow for development of signalization for bicycle and 
pedestrian crossings. 

ADV: Increased safety. 

DIS: None discussed. 
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15) Provide a link to the Structures Policy for pedestrian bridges. 

ADV: %ÄÕÃÁÔÉÏÎ ÆÏÒ ÔÈÅ ,'!ȭs for loading requirements and design criteria. 

DIS: None discussed. 

 

16) Consider utilization of hydraulic tunnels or box culverts for pedestrian use. 

ADV: Already in place. 

DIS: May increase upstream flooding.  
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VALUE ENGINEERING PROCESS 
 
After project selection, each multi-disciplined Value Engineering Study Team is led by a facilitator 
through a systematic process which allows team members to learn about a project, discuss the 
project, determine alternatives, discern which alternatives are best and present recommendations 
to management for review and possible incorporation into the project.  All the project specific 
details of this process are found in the appendix of this report.  Below is an explanation of each of 
the six remaining steps in the value engineering process: 
 

INFORMATION PHASE 

During the Information Phase, team members review the information about the project.  In 
addition, the project manager joins the team to provide project information, challenges, and 
answer any project related questions. 
 

FUNCTION ANALYSIS PHASE 

As information is provided, the team begins to have a better understanding of the project.  
Discussion is then guided to allow the team to determine what project items are worth the 
function provided and which elements should be reviewed for potential cost savings. 
 

CREATIVE PHASE 

Once the team determines which elements should be further analyzed for improved value, 
the team looks at each element to generate other alternatives which could affect the cost, 
delivery time, quality and operations.  At this point in the process, all alternatives are 
considered possible solutions. 
 

EVALUATION PHASE 

During the evaluation phase, each element and the list of alternatives are discussed to 
determine which alternatives would be viable solutions.  The advantages and disadvantages 
of each alternative will help the team determine if the element is viable and which solution 
would best enhance the element.  It is common when evaluating elements and alternatives, 
some development is needed to determine if they are viable. 
 

DEVELOPMENT PHASE 

Once the most viable solutions are determined, team members develop these solutions into 
graphics, drawings and other details to have these details in a format to present to 
management.  During this phase, the cost savings are also determined. 
 

PRESENTATION PHASE 

Each recommendation is documented on a recommendation form that is given to 
management to review.  A presentation of the information may also be given to ensure 
proper understanding of the recommendation. 
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