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Conference theme is “Sustainability: 
Rethinking Our Transportation Future”

� How to provide transportation facilities now 
and in the future that ……?
� are safe, offer an adequate level of service;
� available funds can maintain and operate;
� that have tolerable secondary impacts.

� To consider this issue, have to make some 
assumptions about the future.
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Conference theme is “Sustainability: 
Rethinking Our Transportation Future”

� To consider this issue, have to make some 
assumptions about the future.

Individual mobility
(horse, bicycle, automobile)

Group mobility
(bus, trolley, subway, etc.)

OR

Need, desire for mobility
Energy sources, price
Transit vehicle price

Land price
Development density

Environmental impacts

Public choice
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Conference theme is “Sustainability: 
Rethinking Our Transportation Future”

� To consider this issue, have to make some 
assumptions about the future.
� The economy will demand mobility
� Unless there is a radical change in one or more 

inputs, then outcomes will be similar – demand for 
individual mobility

� But even if there is a radical change, will still 
need viable corridors for mobility.
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Conference theme is “Sustainability: 
Rethinking Our Transportation Future”

� But even if there is a radical change, will still 
need viable corridors for mobility.

� What constitutes a “viable corridor” for 
mobility?
� continuous
� connected
� horizontal and vertical alignment
� width to accommodate demand
� minimal impediments
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Conference theme is “Sustainability: 
Rethinking Our Transportation Future”

� PROBLEM SCENARIOS
� Development spreads outward, eventually lining 

what were roads lined with farms and fields with 
commercial and residential sites.

� The few available through roads are lined with 
development that creates crossing and turning 
movements, eventually clogging up the flow of 
traffic.

� How can corridors for mobility be created and 
preserved?
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How can corridors for mobility be created 
and preserved?

Access Management:  the systematic control of the location, 
spacing, design and operation of driveways, median openings, 
interchanges and street connections to a roadway.” 

Access Management Manual, Transportation Research Board (2003) 
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Three of the more prominent access 
management treatments are

1. applying minimum spacing requirements 
between signalized intersections;

2. applying minimum spacing requirements 
between connections (driveways, side streets, 
median openings); and 

3. selecting the appropriate median type --
undivided, two-way left turn lane (TWLTL), or 
restrictive (raised or depressed) median.

50 years of research efforts have documented the 
basic relationships between access and safety.
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Effects of minimum spacing requirements 
between signalized intersections

from Gluck et al., NCHRP Report 420 

Signals per Mile Accidents per Million Vehicle-Miles 

< 2 2.6 - 3.8 

2.01 - 4.00 3.9 - 8.2 

4.01 - 6.00 4.8 - 8.7 

> 6 6.0 - 9.5 
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Effects of minimum spacing requirements 
between connections

from Gluck et al., NCHRP Report 420
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Effects of minimum spacing requirements 
between connections

Context Result Year and source

Minnesota – about 4/5 of 
the segments in the study 
were two-lane highways 

greater access densities were accompanied 
by lower speeds and higher crash rates

late 1940s
Kipp

Oregon – 426 sections of 
urban state routes, all with 
parallel parking.

excepting low volume two-lane roadways, 
increasing commercial driveways per mile 
or increasing signal density was correlated 
with increasing crash rates

1959
Head

closing median openings at 
selected intersections in a 
corridor 

resulted in lower numbers of total crashes 
in the corridor.

1967
Wilson
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Context Result Year and source

North Carolina – 92 
homogeneous urban and 
rural multilane divided 
highway sections with 
posted speed limits ranging 
from 35 to 60 miles per 
hour (mph)

· for most crash types, the crash rate 
tended to increase as the number of median 
openings (excluding intersections) 
increased 
· excepting crashes at night on 
unilluminated sections, crash rate increase 
associated with an increase in the 
frequency of signalized intersections.
· crash rates increased as access points 
increased

1967
Cribbins, Arey, 
Donaldson; 
1967 Cribbins, 
Horn, et al.

Indiana – examined 100 
urban arterial sections, and 
also compared 15 pairs of 
similar sections (the 
majority were two-lane 
sections)

the crash rate would likely decrease when 
the number of access points or the number 
of traffic signals per mile was reduced 

1967
Mulinazzi,  
Michael 

Indiana – Examined 100 
urban arterial sections in 
cities with populations over 
30,000,

the driveway crash rate decreased as 
spacing between driveways or between 
driveways and street intersections 
increased. 

1976
McGuirk, 
Satterly
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Context Result Year and source

North Carolina – 6 years of 
study of 57 undivided urban 
4-lane sections

crash rate increased as access density 
increased

1983
Heimbach
et al.

Wisconsin – referenced a 
regional planning 
commission study of both 
county and state trunk 
highways

crashes per mile dramatically increased 
when the average spacing between access 
connections was less than 300 ft.

1993
McGee, Hughes 

Florida – median 
modifications on 5.1 mile 
section of a four-lane 
divided arterial
Before: 77 full median 
openings
After: closed 16 openings 
and converted 42 full 
openings to directional 
openings

· collision rates decreased by 15%
· injury rates decreased by 24%

1997
Wu
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Context Result Year and source

Minnesota – 432 rural and 
urban segments from the 
state network. 

· both urban two-lane and urban four-lane 
roadways, crash rates increased as either 
public street or commercial access density 
increased. 
· rural areas, the crash rate increased as 
access density increased

1998 Preston 
et al.

Arkansas – 3 years of crash 
data from all rural and 
suburban 4-lane highways 
(excluding freeways) on the 
state system 

· the crash rate increased as access density 
increased

2005
Gattis, 
Balakumar, 
Duncan
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Effects of type of median in arterial 
roadways

from Gluck et al., NCHRP Report 420
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Effects of type of median in arterial 
roadways – but what about U-turns?

� Examined more than 100 study sites in each of  two 
categories (Lu et al., Safety Evaluation of Right Turns)
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Effects of type of median in arterial 
roadways – but what about U-turns?

� Examined U-turns and crash data from both rural 
and urban arterial corridors. (NCHRP Rept. 524)

� Only 1.1% of the ~ 8,000 median-opening crashes 
were identified as U-turn crashes

� Review of the data suggested that U-turn crashes were 
being incorrectly coded as left-turn crashes

� At 103 urban unsignalized median openings, average 
of 0.41 U-turn plus left-turn crashes per opening-year

� At the 12 rural locations, this figure was 0.20. 
� Combined, 58% of the movements were U-turns.  

Major road average daily traffic volumes (ADTs) ranged 
from 13,161 to 42,361.         - continued on next slide
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Effects of type of median in arterial 
roadways – but what about U-turns?

– continued from previous slide

� In the urban corridors, mid-block median openings had 
substantially lower median opening accident rates than 
did 3- and 4-leg intersection median openings

� Rural sample size was too small to make firm 
conclusions.

� At 3- and 4-leg urban intersections, two or more 
directional median openings are needed to serve the 
same movements as one conventional median opening 

• 3-leg intersections: the combined directional crash rate less 
than the conventional opening rate

• 4-leg intersections: the combined directional crash rate was 
about the same as that for the conventional openings
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But what about the effects on business 
along the road?

Context Result Year and source

Florida - closing several 
median openings on a 
roadway 

Majority of merchants along the 
boulevard reported no change in business 
activity

2003 Access 
Management 
Manual

Oakland Park Boulevard in 
Fort Lauderdale, FL - full 
median openings spaced at 
330 ft. intervals were closed 
or redesigned to become 
directional openings spaced 
at 660 ft

62% of the businesses reported no 
change, and 27% reported a loss

1998 Stover

Along corridors where 
access management had been 
implemented  

About 80% of businesses reported no 
decline in sales and no customer 
complaints after project completion 

2003 Access 
Management 
Manual
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Context Result Year and source

three Texas cities -
reconstruction added 
medians to the roads 

Within a year after construction ended, 
total business volume exceeded the 
preconstruction levels in two of the three 
corridors.  (In each area there was an 
influx of new businesses; some of the 
older businesses may have lost customers 
to the new businesses.)  

Flora

Texas - after left-turn 
restrictions were imposed on 
a roadway

Most business types reported increases in 
customers and in gross sales; gasoline 
stations and automobile repair shops 
were exceptions.  With a few exceptions, 
property values remained the same or 
increased. 

2003 Eisele, 
Frawley in 
Access 
Management 
Manual

Kansas - 1999 study of 
businesses that in the past 
had filed access-related 
inverse condemnation 
lawsuits 

2 - service stations out of business
12 - either the claimant was still 
operating the business, the property had 
the same use by a different operator, or 
the property use had been upgraded.

Jan. 2000 
Williams
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� Synthesis of Studies
� From many studies, the trends were:

1.  as the volume increased, the crash rate usually increased
2.  as the speed increased, the crash rate usually decreased
3.  the relationships between an increase in lane width and 

changes in crash rates were mixed
4.  as the outside shoulder width increased, in all of the 

comparisons the crash rate decreased
5.  as the traffic signal density increased, in all of the 

comparisons the crash rate increased
6.  as the access density increased, in most of the comparisons 

the crash rate increased
� divided, depressed, raised were the safest
� TWLTL cross-section slightly better than the undivided
� undivided cross-section worst
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Access Management - summary

� Example: goals expressed by one state
The access management legislation recently enacted by the 

Virginia legislature listed these goals.
1. Reduce traffic congestion; impacts to level of service
2. Enhance public safety by lowering traffic crash rates
3. Reduce the need for new highways and adding lanes 

(improve the performance of existing highways)
4. Preserve public investment in new highways
5. Support economic development (enhance the market reach 

of businesses)
6. Respect property owners rights to reasonable access *

from “The Road to Access Management In Virginia” by Robert Hofrichter 
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Access Management - summary

� Attributes and features
� Reduces or eliminates conflicts between traffic 

movements

� Studies have documented that access 
management
� improves safety
� reduces delay
� overall, does not have a measurable negative effect on 

businesses

� A M preserves the public investment

Diverge Merge Weave
Cross or 

Right angle Head-onRear-end Diverge Merge Weave
Cross or 

Right angle Head-onRear-end
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Access Management - summary

� Attributes and features
� Necessitates indirect movements (e.g., U-turns, 

right turn followed by U-turn, etc.)
� Requires communication and coordination among 

traffic, land platting, and site development 
agencies within government

� Requires higher level of knowledge 
(understanding of traffic concepts, and interaction 
between land development and traffic design)

� Requires political will 
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Access Management – current activity

� Research studies
� NCHRP 15-35, Geometric Design of Driveways

� research report
� design guide

� NCHRP Synthesis Topic 40-11, The State of 
Practice in Highway Access Management

� NCHRP 03-99, Development and Application of 
Access Management Guidelines

� Articles
� ITE Journal series
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Access Management – some resources

� Access Management Manual. Transportation Research 
Board

� NCHRP Report 420, Impacts of Access Management 
Techniques. Transportation Research Board

� NCHRP Report 524, Safety of U-Turns at Unsignalized 
Median Openings. Transportation Research Board

� Transportation and Land Development, Institute of 
Transportation Engineers

� Safe Access is Good for Business, FHWA-HOP-06-107, 
Federal Highway Administration

� website  http://www.accessmanagement.info
� The next TRB National Conference on Access 

Management will be held in Natchez, Mississippi, 
October 13-16, 2010. 
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Access Management for Practitioners: 
Making Your Roadways Last Longer 


