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million nonfatal injuries occur each year. The
crashes arenÕt happening haphazardly. Many
of them occur in predictable locations and
involve predictable sequences of contribut-
ing events. Remedies can involve costly and
disruptive re-engineering of the roadways.

But not always. Some relatively simple and
inexpensive roadway changes can be effec-
tive. ItÕs a matter of studying an urban arterial
systematically to pinpoint where crashes are
occurring frequently and then identifying
potential solutions, looking first for less cost-
ly ones that can be implemented more quickly
than major re-engineering projects. Solutions
might involve, for example, simply moving a
bus stop a few hundred feet up or down a
street to reduce rear-end crashes.
At a problem intersection, it
might help to add a left-turn
arrow to a traffic light to
make turning less risky or,
at another location, to mark
the pavement to warn ap-
proaching drivers of po-
tential conflicts ahead.

ÒNot every urban traffic
problem is amenable to these
kinds of solutions, but lots of the
problems are,Ó says Richard Retting, the In-
stituteÕs senior transportation engineer and
the lead researcher in a multiyear pro gram
to reduce crashes along Leesburg Pike, a
major ar terial in suburban Fairfax County,
Virginia, near Washington, D.C. Working
with officials at the Virginia Department of
Transportation, Retting developed a step-
by-step plan for identifying specific prob-
lems that were contributing to crashes. He
also identified appropriate countermeasures,

Important steps in the four-step procedure to reduce 
crashes on urban arterials are to identify where excessive

crashes are occurring and to classify them by type Ñ 
left-turn crashes, rear-end crashes, etc. (see diagrams).

With such problems revealed on a Northern Virginia arterial,
researchers and transportation officials implemented 
appropriate countermeasures. Based on this project, the
Institute published a step-by-step guide (near right) for 
officials in other areas to use to reduce crashes on local
arterials. To access this publication, go to www.iihs.org,
click on Ôresearch by topic,Õ and choose Ôurban crashes.Õ
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torist failed to heed a traffic signal and collided with another vehicle,
a motorist moved out of a travel lane and collided with another vehi-
cle, or a stopped or very slowly moving vehicle was struck in the rear.
Where specific types of crashes were clustered at particular intersec-
tions, the researchers calculated the expected numbers of such
crashes, based on data from the whole arterial, to determine whether
a crash type was overrepresented. This revealed six problem inter-
sections where crashes of a specific type were occurring more fre-
quently than expected.

The third step was to inspect police crash reports and observe
the six intersections where crashes were clustered (continues on p.4) 

worked with the state officials to implement
the countermeasures, and then evalu ated
the results.

At two of the six intersections where
remedies were applied, crash types that pre-
viously were overrepr esented were reduced
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SUMMARY OF IMPROVEMENTS
Targeted crashes per year (average) at
Leesburg Pike intersections before/after
application of crash reduction measures

BEFORE AFTER
Ring Road 8.7 0.0
Marshall Drive 8.3 3.0
Westpark Drive 8.2 0.9
Lewinsville Road 4.6 0.0
Magarity Road 4.3 2.5
Patterson Drive 3.5 1.4

to zero. At four other intersections, the tar-
geted crashes were significantly reduced. 

ÒWe applied some straightforward engi-
neering improvements that were effective and
not very costly,Ó says Connie Sorrell, the Vir-
ginia Department of TransportationÕs chief
of system operations. ÒWeÕre looking to use
these and similar measures elsewhere.Ó

Four-step procedure: Police crash re-
ports include a wealth of information about
crash patterns. Retting and his colleagues
first gathered reports over 3 years on crash-
es that had occurred at 14 intersections
along 6 miles of Leesburg Pike and sorted
them by location. 

Next the researchers classified the crash-
es (except bicycle and pedestrian crashes)
according to type Ñ a vehicle was struck by
oncoming traffic during a left turn, a mo-
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(continued from p.3) to see why the excessive crash-
es were occurring. Were rear-end crashes occurring
because turning vehicles werenÕt adequately accommo-
dated? Was the sight distance adequate to make a turn
safely? Asking these kinds of questions led to identifica-
tion of appropriate countermeasures. 

ÒThis is highly individualized work,Ó Retting points
out, Òbecause crash types and circumstances vary wide-
ly from one location to another, even along the same road.
So what you have to do is tailor the countermeasures
to the specific reasons the crashes are occurring.Ó

Making it easier to turn: For example, westbound
motorists on Leesburg Pike used to find it difficult to
turn left across several lanes of heavy traffic at the
intersection with Lewinsville Road. The speed limit for
oncoming traffic is 45 mph, so vehicles often approach
this intersection at relatively high speeds. To make
matters worse, the view of oncoming traffic often is
obscured by eastbound vehicles, especially trucks and
buses waiting to turn left. These factors contributed to
an overrepresentation of potentially serious side im-
pacts involving left-turning vehicles (see diagram, p.2). 

ÒThe crashes can be serious, but reducing them
didnÕt involve costly and complex solu-
tions,Ó Retting points out. ÒWe worked
with Virginia Department of Trans-
portation officials to install a
protected left-turn signal for
westbound motorists. Plus
the timing of the signal
light was adjusted for bet-
ter traffic flow.Ó

The results are dra-
matic. Westbound motor-
ists at Lewinsville Road
had been experiencing an
annual average of 4.6 left-
turn crashes before the inter-
ventions. During the next 31
months, not one such crash oc-
curred. Similar measures were applied
at Ring Road, with equally dramatic results.
An average of 8.7 left-turn crashes had been occur-
ring annually before the interventions These were re-
duced to zero during the subsequent 2 years.

Reducing the risks associated with merging traffic:
Long queues used to form among southbound motorists
on Westpark Drive waiting in the far right lane to merge
onto Leesburg Pike. Problems included a short merge
area and heavy, fast moving traffic that left few gaps for
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the merging vehicles. The result was that the queuing
motorists on Westpark experienced a lot of rear-end
crashes (see diagram, p.3). To address this, transporta-
tion officials extended the merge lane. This led to short-
er traffic queues, smoother merges, and a dramatic
decline in crashes Ñ from an annual average of 8.2 rear-
end crashes before the lane extension to 0.9 afterward.

More improvements: At the intersection of Leesburg
Pike and Patterson Road, rear-end crashes into stopped
or stopping vehicles were associated with a bus stop.
Researchers took note of another nearby bus stop and
suggested eliminating the one at Patterson. Once this
stop was removed, rear-end crashes declined from an
average of 3.5 per year to 1.4. A similar improvement
was accomplished at Magarity Road by widening the
shoulder of Leesburg Pike two feet to accommodate
buses. This way bus drivers no longer have to stop in
traffic and interrupt the flow of vehicles. Rear-end
crashes have declined from 4.3 per year to 2.5.

Traffic is heavy turning right onto Marshall Drive
from eastbound Leesburg Pike. ThereÕs no turn lane to
accommodate this traffic, so motorists waiting to turn
queue on Leesburg Pike. Rear-end crashes used to oc-
cur frequently when fast-moving eastbound motorists
unexpectedly encountered the queue. 

ÒOne solution would have been to construct a right-
turn lane. This might be the best idea in the long run,
but until it can be constructed Virginia officials have
marked the pavement on Leesburg Pike to warn
motorists of potential conflicts with right-turning vehi-
cles,Ó Retting points out. This has reduced rear-end
crashes from an average of 8.3 per year to 3.

Model for the nation: ÒWe didnÕt set out just to im-
prove Leesburg Pike,Ó Retting points out. ÒWe wanted to
create a model for local officials nationwide to improve
safety and traffic flow in their own areas. Officials can
systematically study their arterials and use the four-
step procedure to identify problems. They should seek
remedies besides the ones weÕve spelled out for Lees-
burg Pike because every urban arterial is different.Ó

Alternative remedies might include installing red light
cameras, for example. At other locations constructing
roundabouts might be appropriate. These approaches
are known to be effective (see Status Report, May 4, 2002;
and July 28, 2001; on the web at www.iihs.org).

For a copy of ÒReducing urban arterial intersection
crashes through crash typing analysis: a case studyÓ by
R.A. Retting et al., write: Publications, Insurance Insti-
tute for Highway Safety, 1005 N. Glebe Rd., Arlington VA
22201, or email publications@iihs.org.

More than 300,000 lives have
been saved, thanks to vehicle 
safety technologies
Federal motor vehicle safety standards and various safety technologies
saved a reported 328,551 lives from 1960 to 2002. This estimate is from a
2004 report by C.J. Kahane conducted for the National Highway Traffic
Safety Administration (NHTSA).

Even though frontal airbags are a
relatively new technology, theyÕve
already saved an estimated 12,074
lives since 1994. One of the oldest
technologies in KahaneÕs study,
the safety belt, was by far the
most effective. Belt use was
responsible for saving an estimat-
ed 14,570 lives during 2002 alone
(59 percent of the total). Belts in all
seating positions were estimated to
have saved 168,542 lives during 1960-2002.
Lap belts have been common in cars since 1962. 

Two other important safety technologies are energy-absorbing steer-
ing assemblies and improved door locks. The steering assemblies saved
an estimated 53,017 lives during the study years. Back in the 1960s these
were stiff and unyielding in frontal crashes. But by the late 1970s a feder-
al motor vehicle safety standard required steering assemblies to be
designed to compress at a controlled rate, cushioning the impact on driv-
ersÕ chests in frontal crashes.

Advancements in door locks, latches, and hinges are estimated to have
saved a total of almost 30,000 lives by keeping doors closed during crash-
es to reduce the risk of ejection. The locks, latches, and hinges are espe-
cially beneficial in r ollover crashes.

The starting year for each of the technologies Kahane evaluated was
the first year in which at least half of all new passenger vehicles had such
technologies. Effectiveness estimates were taken from NHTSA studies and
then applied to fatality counts for each year of the study.

This isnÕt the first time the benefits of federal safety standards have
been evaluated. TheyÕve been in effect since 1967. In 1976 the General
Accounting Office said an estimated 28,000 lives were saved between 1966
and 1974 (see Status Report, Aug. 30, 1976). 

Over the years, NHTSA has reviewed individual standards including,
for example, safety belts, fuel systems, and child restraints. A 1981
Institute study estimated that 37,000 lives had been saved from 1975 to
1978 in cars built after federal standards took effect (see Status Report,
Aug. 21, 1981).

ÒLives saved by the federal motor vehicle safety standards and other
vehicle safety technologies, 1960-2002 passenger cars and light trucksÓ
(DOT-HS-809-833 (2004)) by C.J. Kahane is available at www.nhtsa.gov/
cars/rules/regrev/evaluate/index.html.
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Occupant deaths
from inflating

airbags have been
all but eliminated
Evidence accumulates year by
year that inflating frontal air-
bags in newer vehicles are
causing few deaths and in-
juries. From a high of 68
deaths attributed to in-
flating airbags in 1995
model vehicles, only 1
such death occurred
in a 2004 model (a
56-year-old woman
in the front passen-
ger seat). No deaths
were caused by in-
flating airbags in
2002-03 models.

This information
is from the National
Highway Traffic Safe-
ty AdministrationÕs on-
going investigations of
crashes in which airbag-
related deaths are believed
to have occurred. 

Fifty-eight of the 68 airbag
deaths in 1995 model year vehi-
cles were infants and children.
There have been no deaths of infants in
rear-facing restraints since 1997 models
and no child deaths since 2001 models. 

The reduction in adult deaths can
be attributed largely to airbag redesign
(those in 1998 and later models inflate
with less power). Other contributors
include increasing belt use and educa-
tion encouraging shorter drivers to sit
farther from the steering wheel. Much
of the fatality reduction among children
has resulted from education to ensure
that kids travel in a back seat, away from
frontal airbags. Depowering airbags
also has reduced deaths and injuries
among infants and children riding in
the front passenger seat.
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EditorÕs note:A history of airbags, including inflation-related deaths and injuries, is chronicled in a new
book, Safety Sells: Market Forces and Regulation in the Development of Airbags. The author, Martin

Albaum, was a longtime member of the Insurance Institute for Highway Safety Board of
Directors (1974-1991). Access this web-based book at www.safetysells.org.
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In other highway
safety news . . .
Court upholds belt law: Late last year Wash-
ingtonÕs highest court upheld the stateÕs
safety belt use law. The defendant in the
case, Trevor Eckblad, argued in trial court
that the law was unconstitutionally vague.
While that court agreed, the state Supreme
Court didnÕt. Citing the helmet use law,
which was upheld in a similar challenge, the
court said the belt law puts the Òor-
dinary citizen . . . on notice that
there is a general obligation to wear
a seat belt.Ó

DWI policies reduce crashes:
New research indicates that lower-
ing to 0.08 percent the blood alco-
hol concentration (BAC) at which
itÕs illegal per se to drive resulted
in a small but statistically signifi-
cant 5 percent reduction in single-
vehicle nighttime fatal crashes.
Such crashes often are associated
with alcohol-impaired driving. Re-
searchers at the University of
Minnesota and University of New
South Wales compared monthly
crash counts for three years before
and after BAC thresholds were low-
ered in 16 U.S. states and the District of
Columbia. The study found an even greater
effect of enacting administrative license rev-
ocation laws, which reduced single-vehicle
nighttime crashes by almost 11 percent.
ÒEffects of lowering the legal BAC to 0.08 on
single-vehicle-nighttime fatal traffic crashesÓ
by D.H. Bernat et al. is published in Accident
Analysis and Prevention 36:1089-97 (2004).

Would you call yourself a bad driver?
Probably not, according to a recent Institute
survey. When almost 900 licensed drivers
were asked to rate their own skills, 48 per-
cent ranked themselves better than aver-
age. Another 20 percent reported being
much better-than-average drivers. Thirty
percent said they were average, and only 2
percent said worse than average. None of
the drivers considered themselves much
worse than average.

Tire pressure monitoring rule: The
National Highway Traffic Safety Administra-
tion issued a final rule requiring automakers
to install monitoring systems capable of
detecting when one or more of a vehicleÕs
tires (up to all four) are 25 percent or more 
below the manufacturerÕs recommended in-
flation pressure or a minimum activation
pressure specified in the standard. By man-
dating a specific pressure measurement,
this rule effectively eliminates pressure
warning systems that rely on antilock brake

wheel speed sensors. Systems based on
antilocks donÕt measure pressure directly
but impute low pressure when one tire
rotates faster than another. 

The rulemaking was conducted in
response to a decision by the U.S. Court of
Appeals for the Second Circuit, which held
in Public Citizen v. Mineta that the Trans-
portation, Recall Enhancement, Account-
ability and Documentation (TREAD) Act
requires a direct monitoring system capa-
ble of detecting when any combination of
tires is significantly underinflated. 

Compliance with the new rule will begin
later this year. Twenty percent of light vehi-
cles will have to comply between October
5, 2005 and August 31, 2006. Compliance
goes up to 70 percent through August 31,
2007, and then 100 percent of light vehicles
must comply.



NON-PROFIT ORG.
U.S. POSTAGE

PAID
PERMIT NO. 252
ARLINGTON, VA

1005 N. Glebe Rd., Arlington, VA 22201 
Phone 703/247-1500    Fax 247-1588
Internet: www.iihs.org
Vol. 40, No. 7, Aug. 6, 2005

On the inside
Urban arterials donÕt have to undergo
major re-engineering to reduce crashes and
improve traffic flow ..................................p.1

Federal safety standards have saved hun-
dreds of thousands of lives .....................p.5

Deaths caused by inflating airbags have
been dramatically reduced .....................p.6

Highway safety update: Belt use and DWI
laws, tire pressure regulations, and a sur-
vey of driv ers about their skills ..............p.7

21st Century Insurance
AAA Mid-Atlantic Insurance Group
Affirmative Insurance
AIG Agency Auto
AIG Direct
Alfa Insurance
Alfa-Virginia Mutual Insurance Company
Allstate Insurance Group
American Express Property and Casualty
American Family Mutual Insurance
American National Property and Casualty
Amerisure Insurance
Amica Mutual Insurance Company
Auto Club Group
Auto Club South Insurance Company
Bituminous Insurance Companies
California State Automobile Association
Capital Insurance Group
Chubb Group of Insurance Companies
Concord Group Insurance Companies
Cotton States Insurance
COUNTRY Insurance & Financial Services
Erie Insurance Group

Contents may be republished with attribution. 
This publication is printed on recycled paper.

1 0018-988X

Esurance
Farm Bureau Financial Services
Farm Bureau Mutual Insurance Company of Idaho
Farmers Insurance Group of Companies
Farmers Mutual of Nebraska
Frankenmuth Insurance
The GEICO Group
General Casualty Insurance Companies
GMAC Insurance
Grange Insurance
Harleysville Insurance
The Hartford 
High Point Insurance Group
Indiana Farm Bureau Insurance
Kentucky Farm Bureau Insurance
Liberty Mutual
Mercury Insurance Group
MetLife Auto & Home
Michigan Insurance Company
Middlesex Mutual Assurance
Montgomery Insurance
Mutual of Enumclaw
National Grange Mutual
Nationwide Insurance
N.C. Farm Bureau Mutual Insurance Company
Nodak Mutual Insurance
Norfolk & Dedham Group
Occidental Fire & Casualty of North Carolina
Oklahoma Farm Bureau Mutual Insurance Company

OneBeacon Insurance
Oregon Mutual Insurance
Palisades Insurance
Parkway Insurance Company
Pekin Insurance
PEMCO Insurance
The Progressive Corporation
Response Insurance
Rockingham Group 
Safeco Insurance
Samsung Fire & Marine Insurance Company
S.C. Farm Bureau Mutual Insurance Company
SECURA Insurance
Shelter Insurance
Sompo Japan Insurance Company of America
State Auto Insurance Companies
State Farm Insurance
St. Paul Travelers
Tokio Marine
USAA
Virginia Farm Bureau Mutual Insurance
West Bend Mutual Insurance Company
Zurich North America

FUNDING ASSOCIATIONS
American Insurance Association
National Association of Mutual Insurance Companies
Property Casualty Insurers Association of America

The Insurance Institute for Highway Safety is an 
independent, nonprofit, scientific and educational 
organization dedicated to reducing the losses Ñ 
deaths, injuries, and property damage Ñ from 
crashes on the nationÕs highways. The Institute 
is wholly supported by auto insurers:



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


