
A 2012 SURVEY OF MORE THAN 500 NCHRP PROJECT PANEL MEMBERS AND INVESTIGATORS SHOWED THAT 
research results from this state-driven program are being used extensively to improve practice around the country. However, 
there is still room for improvement in how results are shared and applied. To better understand the structures and processes 
that have led to current successes and opportunities to further stimulate the implementation of results, NCHRP conducted in-
depth interviews with a cross section of more than 60 project panel members; TRB, AASHTO, and FHWA leaders; and state 
DOT research directors. This folio presents the high-level findings from NCHRP 20-44(P), Evaluating Implementation of NCHRP 
Products. The final report is available online, along with 10 Paths to Practice case studies that highlight a range of successful 
approaches to putting NCHRP research to use.

IMPLEMENTING NCHRP RESEARCH
Proven Practices, Avenues for Improvement 

Effective implementation of NCHRP research results 
requires strong leadership by designated individuals at the 
national and state levels. The roles and responsibilities for 
these leaders need to be clear, and their efforts need to be 
tracked and supported. 

See pages 2 and 3 for a description of the imple-
mentation leadership provided by TRB staff, AASHTO 
committee members, NCHRP project panelists, FHWA 
technical experts, and state DOT practitioners. 

Implementation leaders have  
clear roles

Research users are consulted  
before, during, and after the project

Research products are ready to use

Institutional structures support rapid  
dissemination and assimilation of results

Research results are not always “field ready,” or easily 
understood and applied, without additional assistance. 
Implementable deliverables go beyond final reports to 
include demonstration software, websites, policy guidance, 
and training manuals. 

The project investigator provides some of these products, 
but the project panel members and implementation leaders 
from TRB, FHWA, and AASHTO must provide additional 
support and guidance to make these products possible. 

It’s not enough to produce a tool or specification. The 
research results need to be distributed broadly to those 
who can use them. The committees, task forces, and 
working groups of TRB, FHWA, and AASHTO provide 
critical channels for disseminating the results to end users 
and offering technical support and guidance for effective 
application. 

State DOT technical teams and oversight commit- 
tees also play key roles in facilitating implementation, 
initiating changes to policy and practice documents, and 
partnering with industry and universities to train staff  
on new approaches and techniques.

The interviewees for this project repeatedly mentioned the 
importance of getting support for implementation from 
the beginning of the project. Support needs to come from 
those who will lead the implementation efforts, those who 
will be affected by the research, and those who will provide 
the channels for presenting the findings. 

This means communicating the project goals and  
interim results to stakeholders in an understandable way, 
gaining and leveraging the support of AASHTO and 
FHWA for upcoming changes, and addressing stakeholder 
concerns before the project is complete. 

Elements of Successful Implementation



• Distribute and promote research results to 
practitioners at the state and local levels.

• Customize the findings and products from 
NCHRP projects for application within 
their own agencies and states. Develop 
guidance documents, conduct follow-up 
state research, and lead pilot implementa-
tion projects. 

• Monitor the progress and outcomes of 
NCHRP projects across topic areas. 
Prepare to make state practice and policy 
changes based on the research findings.

• Initiate implementation projects through 
State Transportation Innovation  
Councils using competitive funding  
available through FHWA.

IMPLEMENTATION LEADERS 

PUT RESULTS 
INTO PRACTICE

NO SINGLE PERSON OR ORGANIZATION IS SOLELY 
responsible for implementing the results of an NCHRP 
research project. Instead, putting results into practice  
requires an extensive, coordinated effort by national and 
state leaders. Identifying these implementation champions, 
assigning them clear responsibilities, and tracking their 
implementation efforts as they unfold will encourage wider  
use of NCHRP research findings. 

State DOT Practitioners

Every NCHRP project is guided by 
a panel of individuals nominated to 
serve because of their subject area 

expertise and their ability to provide effective 
project guidance. Volunteer panelists from 
state DOTs, universities, and industry pro-
vide crucial connections to the organizations 
and individuals who will benefit from the 
research. Because of their strong ties to end 
users, the project panelists are expected to 
take on prominent leadership roles in imple-
mentation, including:

• Help scope the research project to address 
a pressing need; the results are more likely 
to be used.

• Incorporate implementation planning in 
the project scope.

• Require an implementation plan from the 
project investigator.

• Invite stakeholder feedback on the project 
scope, research progress, and preliminary 
deliverables—and suggest changes as need-
ed to address potential implementation 
roadblocks.

• Present project findings and implemen-
tation opportunities to peers around the 
country.

• Help customize the research products to 
encourage implementation.

• Lead implementation efforts within their 
own departments, regionally and among 
local transportation agencies.

• Participate in pilot implementation  
projects and share their experiences with 
other agencies.

Since no national standards existed for using flowable 
fill, NCHRP panel members led efforts to customize 
their state specifications using NCHRP research results.

Traffic engineers at the Missouri DOT are leading im-
plementation of the J-turn intersection, an innovative 
median treatment highlighted in NCHRP Report 650.

NCHRP Project Panelists

NCHRP is the states’ research pro-
gram, funded by state DOTs and 
designed to respond to the signifi-

cant transportation challenges identified by 
them. As the front line in designing, build-
ing, operating, and maintaining the trans-
portation system, state DOTs are ultimately 
responsible for making changes to practice 
that are prompted by NCHRP research 
results. DOT managers and staff should lead 
implementation activities in a variety of ways:

• Participate in AASHTO committees that 
propose and prioritize research projects, 
focusing on those that states will be eager 
and ready to implement.

• Serve on NCHRP project panels, guiding 
both the research and implementation.



TRB Senior Staff

FHWA Executives and Staff

AASHTO Committee Members

TRB senior staff play a critical role in 
coordinating the implementation of 
NCHRP research. As the facilitators 

for NCHRP project panels, they guide many 
of the key decisions that impact implemen-
tation success, from the selection of engaged 
project panelists to the scoping of relevant 
research plans. They serve as the go-to source 
for information on project goals and progress, 
making them key leaders in implementation 
planning and coordination:

FHWA representatives participate 
on most NCHRP project panels, 
providing both subject area guidance 

and national context for the work being 
done. Their visible and vocal support for the 
research, both while it is underway and when 
the findings are ready to be shared, is critical 
for state acceptance and confidence in going 
forward with implementation. Additional im-
plementation leadership provided by FHWA 
should include:

AASHTO standing committees, 
subcommittees, and technical com-
mittees are integral to the successful 

implementation of NCHRP research. State 
DOT members of these groups have a vested 
interest in seeing the results of research 

applied at their agencies, have the 
technical expertise to oversee 

the research, and often 
make the final recom-

mendation for official 
AASHTO specifica-
tions and guidance 
documents. Their 
leadership roles in 
implementation 

should include: 

• Work with the project panels to ensure that 
implementation planning is incorporated 
into the scoping of the research project.

• Communicate project status, expected 
results, and implementation goals within 
TRB, to AASHTO committees, and to 
relevant FHWA offices.

• Help task forces plan implementation sup-
port materials and follow-up activities.

• Submit problem statements for funding 
consideration by NCHRP, as inspired by 
FHWA research roadmaps and a keen 
understanding of state DOT obligations, 
challenges, and goals.

• Develop and update guidance documents 
using NCHRP research results.

• Encourage research-driven changes to 
practice among state DOT practitioners 
and FHWA staff.

• Use NCHRP research as the technical basis 
for national initiatives.

• Submit NCHRP problem statements based 
on committee members’ experience and 
ongoing evaluation of current AASHTO 
specifications, standards, and guidance.

• Review interim and final project deliver-
ables. Provide feedback to the NCHRP 
project panels and TRB staff liaisons.

• Plan ahead to incorporate NCHRP project 
findings into AASHTO documents.  
Work with NCHRP project panels to 
address potential challenges for state  
implementation.

• Work with TRB to develop implementa-
tion tools, such as websites and software, 
that will improve understanding of the 
research and use of the results. 

• Lead marketing efforts to promote new 
products and practices resulting from 
NCHRP research, leveraging state connec- 
tions with FHWA resource centers and 
division offices.

• Document and share implementation 
successes through lead state and pilot 
initiatives.

• Provide resources for state adoption of in-
novations through the State Transportation 
Innovation Council Incentive Program.

• Ensure stakeholders are aware of imple-
mentation opportunities and pilot efforts 
underway at state agencies.

• Track the steps being taken to implement 
results, and monitor the need for assistance.

• Identify project funds or other resources 
to support dissemination and technology 
transfer efforts, such as communication 
materials, webinars, peer exchanges,  
training courses, and pilot projects.

NCHRP research informs  
many AASHTO products, from 
guidance on snow and ice control 
materials to AASHTOWare Bridge 
Management software.



Implementation Focus for Project Milestones

MILESTONES FOR 
IMPLEMENTATION

IMPLEMENTATION ACTIVITIES SHOULD BE AN INTEGRAL 
part of every step in the life cycle of a research project. Coordinated 
efforts by multiple national and state leaders from the beginning 
to the end of the project will enhance the likelihood of successful 
application of NCHRP research results. These milestones are key 
checkpoints for tracking implementation progress and anticipating 
related resource needs. 
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Project selection
Fund projects that are in broad demand and ensure the research plans address 
pressing needs. States will be more eager to implement the results.

Final deliverables
Develop an implementation plan for distributing final results, supporting 
state customization efforts, and responding to requests for technical assistance. 
Work with investigators to translate findings for use by state and national 
organizations. Develop a range of communication materials to promote the 
findings and educate end users.

Scoping the work plan
Include deliverables that will support use of the results, such as specification 
language, software tools, training materials, and dissemination assistance. 
Identify potential institutional, financial, and technical challenges to  
implementing the findings and make plans to address them.

Panel formation
Select a mix of subject area experts—some to provide technical guidance 
and others to provide real-world grounding—to ensure the results are imple-
mentable. Make sure that panel members understand their leadership role in 
implementation and are willing and able to help disseminate the findings.

Dissemination and technology transfer
Provide technical guidance and support for communicating project results and 
encouraging implementation at the state and local levels.  Consider follow-up 
projects to aid technology transfer.

Research in progress
Involve potential end users well before the project concludes by sharing 
preliminary results with state DOT subject area experts and inviting feedback 
about potential changes to practice from industry representatives. Work with 
AASHTO and FHWA to plan for updates to national guidance documents. 
Establish user liaison groups and implementation task forces when needed. 

Paths to Practice 
Case Studies

These two-page case studies, available on-
line, describe in detail a range of specific 
steps that NCHRP implementation lead-

ers have taken to apply research results.

•  National Partners Drive NCHRP  
Implementation

•  States Spur Effective Use of NCHRP  
Products

•  A Revolution in Highway Safety  
Planning

•  Updating the Authoritative Guide on  
Capacity

•  Standards and Training for Scour  
Prevention

•  Optimizing AASHTO’s Bridge Software
•  How to Minimize Deicing’s Environmental 

Impact
•  Putting Flowable Fill Guidance to Work
•  Research Makes the Case for Roundabouts
•  Safer Intersections for Rural Highways

than $5 million in research from 10 NCHRP 
projects and two FHWA projects. 

One of  these projects, NCHRP 03-82, im-
proved default values for analyzing capacity 
and level of  service. Engineers use default 

input values—pedes-
trian and vehicle flow 
rates, or road and signal 
geometries—when there 
is insufficient local field 
data for an analysis. The 
defaults in the previous 
edition of  the HCM did 
not fully reflect the variety 
of  traffic conditions across 
the United States and 
sometimes yielded analy-
ses of  limited usefulness.

“Project 03-82 helped 
improve the accuracy of  
the most significant de-
fault values for the HCM 
by revising them based 
on field data from around 
the United States,” says 

John Zeeger, principal investigator for 03-82, 
and Senior Principal Engineer at Kittelson & 
Associates. “This makes analyses of  capacity 
and level of  service much more reliable.”

Another project, NCHRP 03-64, developed 
a companion guide to the HCM to show 
how to apply its methodologies to real-world 
problems. “Before the update, the HCM 
only provided simple example problems to 

Responding to Evolving Practices
For more than 60 years, the Transportation 
Research Board’s Highway Capacity Manual 
(HCM) has provided engineers with state-of-
the-art techniques for analyzing the capacity 
and level of  service for 
transportation facilities, 
including roadways, 
intersections, and round-
abouts. The HCM is 
the definitive guide for 
transportation engineers 
worldwide who wish to 
determine how much 
traffic a transportation 
facility can safely accom-
modate at a prescribed 
level of  service, defined 
by such performance 
measures as average traf-
fic speed and travel time. 

However, as methods for 
evaluating capacity and 
level of  service evolve, 
updates to the HCM are 
needed to provide transportation practitio-
ners with the best available analytical tools. 
Since its first edition in 1950, the HCM has 
seen five editions, the most recent published 
in 2010 (www.trb.org/Main/Blurbs/164718.
aspx). TRB’s 2010 update to the HCM:

• Provides users for the first time with a 
method for an integrated multimodal 
analysis of  urban streets. 

• Addresses active traffic management, such 
as managed lanes and smart lanes. 

• Gives planners the tools to quickly deter-
mine the size of  future facilities. 

• Includes an electronic volume with com-
prehensive case studies.

Paths to Practice
Incorporating a broad range of NCHRP 
research findings

The 2010 Highway Capacity Manual was 
a major undertaking, incorporating more 

Updating the Authoritative Guide on Capacity

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

PATHS TO PRACTICE

NCHRP—Transportation research that works
Objective national highway research since 1962  •  Focused on practical problems 
of state DOTs  •  Contract researchers competitively selected  •  Overseen by  
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Highway Capacity Manual

Used worldwide, the Highway 
Capacity Manual is the definitive 

guide for determining the 
capacity and level of service for 

transportation facilities.

The Highway Capacity Manual is the go-to source for information on 
evaluating the capacity of transportation facilities. The latest edition 

provides practitioners with the most up-to-date analytical tools by 
incorporating more than $5 million in NCHRP research and drawing on a 
broad collaborative effort by the transportation community.

“Project 03-82 helped 
improve the accuracy 

of the most significant default 
values for the HCM.”

“The HCM’s new multi-
modal analysis tools 

look at the urban environment 
from the point of view not 
just of traffic engineers but of 
travelers.”

(continued)

• Cooperative National Effort: 
Updating the HCM involved 
broad collaboration among 
TRB, AASHTO, FHWA, and other 
transportation stakeholders.

• A Significant Research 
Commitment: An undertaking of 
this magnitude required extensive 
foundational research, drawing 
from ten NCHRP and two FHWA 
projects.

• Keeping Users in Mind: 
Transportation practitioners were 
consulted at multiple stages of the 
revision process to make sure the 
new HCM would meet their needs.

• Dissemination through Partners: 
TRB’s capacity committee and 
the Institute of Transportation 
Engineers used webinars and 
other channels to share updates 
and facilitate use of the new HCM.

AT A GLANCE
Implementation Strategies

DRAFT

illustrate methodologies,” says Tom Creasey, 
chair of  the 03-64 project committee and 
secretary of  the TRB Highway Capacity 
and Quality of  Service Committee (HCQS), 
which oversees the HCM. “The compan-
ion guide educates users on how to use the 
HCM for complex problems that require 
more than plugging numbers into formulas.” 

Creasey was also a member of  the panel for 
NCHRP 03-70, which incorporated methods 

Divided Highways (http://www.trb.org/main/
blurbs/163452.aspx).

The report includes ten case studies il-
lustrating how various intersection designs 
have been applied in the field, and includes 
recommendations for updating guidance in 
the FHWA Manual on Uniform Traffic Control 
Devices and AASHTO Green Book.

Paths to Practice
An expanded toolbox for state 
transportation agencies

NCHRP Report 650 showed that many of  the 
intersection designs examined can signifi-

cantly improve safety 
at a lower cost than 
constructing an inter-
change. In doing so, 
the report gives states 
an expanded set of  op-
tions for dealing with 
problem intersections. 

“In the past, options 
for improving safety at 
high-speed rural inter-
sections were limited,” 
says Tom Welch, panel 
chair for 15-30 and for-

merly a highway safety engineer for the Iowa 
Department of  Transportation. “Options 
included a new interchange, which involves 
major new spending, or installing a traffic 
signal, which is not guaranteed to improve 
safety and may even worsen it.”

According to Welch, Report 650 provides 
engineers with everything they need to make 
an informed decision about how to handle a 
problem intersection, and how to approach 
the task of  design. “With this report, we have 

Intersections on Rural Highways: 
A Serious Safety Risk
Median-separated highways provide distinct 
advantages over undivided roadways by 
separating traffic, providing a recovery or 
stopping area for vehicles, and providing 
space for left-turn vehicles. In many cases, 
they also provide the same safety and travel 
time benefits as rural interstates at a lower 
cost. However, these safety benefits can be di-
minished by an increase in the frequency and 
severity of  intersection crashes, especially 
right-angle crashes that occur while a vehicle 
from a minor road is making a left turn 
through the median and onto the highway. 

Safer Intersections for Rural Highways

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM
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NCHRP Report 650

a good toolbox,” Welch says. “There is no 
missing information.”

J-turns: States adopt a safer intersection 
design

One of  the median treatments examined 
in Report 650 is the J-turn intersection, 
which prevents a driver on a minor road 
from directly crossing the median. Instead, 
drivers are forced to make a right turn and 
subsequently a U-turn at some distance from 
the intersection. Because it reduces drivers’ 
exposure to oncoming traffic in the opposing 
lane, the distance of  which can be difficult to 
judge, the safety benefits can be significant. 

J-turns significantly improve rural highway intersection safety by 
preventing drivers from directly crossing medians and requiring 

them instead to make a right turn followed by a U-turn.

Right-angle crashes are a problem on median-separated highways, but the 
most typical solutions for this problem—constructing an interchange or 

installing traffic signals—are not always the most effective. NCHRP sponsored 
research on safer median intersections that led to the expanded use of 
innovative designs by state transportation agencies. The effects on safety 
have been dramatic. 

“In the past, options for 
improving safety at high-

speed rural safety intersec-
tions were limited.”

“The J-turn is the main tool 
we consider when we 

need to address right angle 
crashes.”

(continued)

•	 An expanded Toolbox for State 
Transportation Agencies: Report 
650	has	provided	engineers	with	
innovative,	low-cost	options	for	
dealing	with	problem	intersections	
on	median-separated	highways.

•	 implementation of J-turns by 
State DOTs: Missouri,	Minnesota,	
and	other	states	are	dramatically	
increasing	the	safety	of	problem	
intersections	using	a	treatment	
covered	in	the	NCHRP	research.

•	 educating the Public: The	
safety	and	implementation	data	
in	Report 650	are	critical	to	
overcoming	public	resistance	to	
the	implementation	of	unfamiliar	
median	intersection	designs.

AT A GLANCE
Implementation Strategies

DRAFT

Because interchanges and traffic lights are 
not always the most effective or cost-efficient 
solutions to these problems, transportation 
agencies are in need of  innovative, low-cost 
designs that can be used to improve the 
safety of  such intersections. To help establish 

design guidance and safety data for these 
treatments, NCHRP sponsored research 
project 15-30, producing NCHRP Report 650: 
Median Intersection Design for Rural High-Speed 

“Our case study showed that J-turns 
produced a 48 to 92 percent reduction in 
crashes, and as much as a 100 percent reduc-




