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R E A D Y  R E S U L T S
Next Steps to Put NCHRP Research into Practice

FOCUS ON: NCHRP Web-Only Document 220

LEARN MORE

Review the TRB webinar 
on the Life-Cycle Cost 

Estimation Tool (LCCET).

EVALUATE

Consider revising your 
agency’s processes to 
encourage use of the 

LCCET. FHWA includes 
the LCCET as a resource 

during presentations 
on Intersection Control 

Evaluation policies.  

PROMOTE

Establish an agency 
champion for the LCCET, 
and also encourage its 
use by local agencies 

and consultants. 

TRAIN

Train key staff. FHWA is 
introducing the LCCET 
via Every Day Counts 

workshops, customized 
intersection safety and 

design courses, and 
 several National High-
way Institute trainings.

PARTNER

Apply for NCHRP 
implementation funding. 

See trb.org/nchrp.

NEXT STEPS
Put It into Practice

Choosing Safe, Cost-Effective 
Intersection Designs

REAL-WORLD NEED
What should a transportation agency do with an intersection when stop 
signs are no longer enough? The conventional solution for dealing with 
busier intersections is to add traffic signals. But in some cases, alternative 
solutions such as roundabouts and median U-turns may be safer, more  
operationally efficient, and more cost-effective. Several tools are available 
to help engineers compare the effects of different intersection designs on 
safety and traffic flow. But in evaluating cost-effectiveness, transportation 
agencies have typically focused on construction and operating costs. 
A simple tool was needed to account for not just direct costs, but total 
life-cycle costs related to crashes, delays, travel time reliability, emissions, 
and economic impacts on nearby businesses. 

RESEARCH SOLUTION
NCHRP Project 03-110 developed the Life-Cycle Cost Estimation Tool 
(LCCET), a spreadsheet-based tool for comparing the life-cycle costs of 
alternative designs for new and existing intersections. Designed for flexibility, 
the tool allows engineers to conduct analyses across different system  
configurations and considering a wide range of impacts. Conducting these 
analyses helps agencies identify locations where alternatives to traffic signals 
may be safer and less costly while also improving traffic flow. 

In some cases, alternatives to conventional intersections such as roundabouts can 
decrease congestion and increase safety. 
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NCHRP PROJECT 03-110

FINAL PRODUCT
NCHRP Web-Only Document 220: 
Estimating the Life-Cycle Cost 
of Intersection Designs
trb.org/Main/Blurbs/173928.aspx

NCHRP SENIOR PROGRAM OFFICER 
Ray Derr  |  rderr@nas.edu

PRINCIPAL INVESTIGATOR
Lee Rodegerdts
lrodegerdts@kittelson.com 

ADDITIONAL RESOURCES
LCCET spreadsheet: onlinepubs.trb.org/
onlinepubs/nchrp/nchrp_w220LCCET.xlsm 

Case studies  
trb.org/Main/Blurbs/173928.aspx

TRB webinar  
trb.org/Calendar/Blurbs/173933.aspx 
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RESOURCES

The Transportation Research Board’s National Cooperative Highway Research Program (NCHRP) produces ready-to-implement solutions to the challenges facing transportation professionals. NCHRP is sponsored 
by the individual state departments of transportation of the American Association of State Highway and Transportation Officials (AASHTO), in cooperation with the Federal Highway Administration (FHWA). Any 
opinions and conclusions expressed or implied in resulting research products are those of the individuals and organizations who performed the research and are not necessarily those of TRB; the National 
Academies of Sciences, Engineering, and Medicine; or NCHRP sponsors.
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TRANSPORTATION RESEARCH BOARD

About the Research

WHAT WE LEARNED 
While other tools for making 
performance-based evaluations can 
sometimes require users to enter 
large amounts of data, the LCCET was 
designed with ease of use and flexibil-
ity in mind. It can be used to conduct 
simpler analyses that require users to 
input only total traffic demand, peak 
hour demand, travel times, and costs 
related to planning, construction, 
and operation and maintenance. But 
engineers and planners can also use 
the tool to conduct analyses that are 
complex and multidimensional, taking 
into account a wide range of impacts 
and even defining their own cost 
categories. 

WHY IT MATTERS
Transportation agencies are under- 
standably cautious about trying 
alternative intersection designs, even 
if the designs might provide better 
performance. The LCCET provides a 
way to demonstrate costs and benefits 
of intersection design alternatives 
over their entire life cycle. In one case 
study, the LCCET demonstrated that 
a median U-turn intersection—being 
considered as a way to reduce crash-
es—would also reduce overall travel 
times, resulting in a reduced life-cycle 
cost. This life-cycle cost analysis 
helps agencies make infrastructure 
investments that meet safety, cost, and 
operational goals.

RESEARCH STRATEGY
To develop the LCCET, researchers identified appropriate performance measures 
and data sources, and then illustrated the use of the tool through case studies at 
state and local agencies. The LCCET uses performance inputs generated from 
other sources, such as operational and safety performance measures developed 
with the Highway Capacity Manual and the Highway Safety Manual. Using data 
from these and other analytic tools, the LCCET allows a side-by-side comparison  
of intersection alternatives based on their total life-cycle costs. 

As part of an LCCET case study, researchers compared the time required to complete a left turn 
at a median U-turn intersection (above) and a traditional intersection. (Adapted from NCHRP 
Web-Only Document 220, Figure 4-15.)
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