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DISCLAIMER

The contents of this report reflect the views of the author, who is responsible for the
facts and accuracy of the data presented herein. The contents do not necessarily
reflect the official views or policies of the Illinois Department of Transportation nor the
Federal Highway Administration. This reporl does not constitute a standard,
specification, or regulation.

Trademark or manufacture% names appear in this report only because they are
considered essential to the object of this document and do not constitute an
endorsement of product by the Federal Highway Administration or the Illinois
Department of Transportation.



PURPOSE

This report summarizes the activities of the Illinois Skid-Accident Reduction Program
during the years 1989-1994.

HISTORICAL PERSPECTIVE

In 1964 the Illinois Department of Transpiration (IDOT) recognized a potential to
reduce the number of skidding accidents on wetted pavements through upgrading the
frictional characteristics of the pavement. The initial step taken by Illinois in creating a
program to improve pavement friction was the development of a research project
conducted in cooperation with the Federal Highway Administration (FHWA). Research
project IHR-86 titled “Skid Resistance of Pavement Surfaces” consisted of the following
five phases.

1. Development and calibration of skid-testing equipment.
2. Evaluation of skid resistance of existing pavement surfaces.
3. Determination of polishing characteristics of aggregates.
4. Development of procedures for improving skid resistance of existing

pavements.
5. Establishment of criteria for the skid resistance of pavements.

On September 9, 1966, Congress approved the Highway Safety Act of 1966. All of the
Federal directives and advisories cited herein are a result of this Act.

On June 27, 1967, the FHWA issued their first directive Highway Safety Program
Standard 12 (HSPS No. 12) titled “Highway Design, Construction, and Maintenance.”
The general objecth#es of this directive were to ensure: “That existing streets and
highways are maintained in a condition that promotes safety, and that capital
improvements either to modernize existing roads or to provide new facilities meet
approved safety standards...”

It was further required that each state develop special provisions for high skid-resistant
qualities in pavement design and construdton and for corredion of locations with low
skid resistance by providing improved surface characteristics.

Illinois chose to develop a test trailer as the friction tester. Through the test criteria set
by ASTM and competitive bidding, IDOT purchased a frititon tester in 1968 which
became fully operational in 1969.

From 1969-1971, IDOT performed an initial pavement invento~. Section seledlon
included every type of pavement surface. Four hundred sites were tested. A total of
more than 8300 friction tests were conducted.

It was found that most PCC pavements in central and southern Illinois and most Class I
bituminous concrete surfaces in northern and central Illinois, where gravel and dolomite
sources prevail, can provide adequate skid resistance throughout most of the
pavement design life.
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The following changes were made for Class I and B bituminous surfaces. The types of
coarse aggregates were limited dependent on the ADT and lane number. This was to
eliminate soft calcareous limestones from high ADT pavements, due to their polishing
characteristics. The top size was increased to 1/2 inch to improve the macrotexture.
The nominal thickness of the surface course was reduced to 1 1/4 inches to
compensate for increased costs due to these recommendations.

Recommendations were also made for skid improvement for new surfaces and were as
follows:

Adopt better methods for texturing PCC pavements.
Continue research and experimental construction of open-graded plant-mix
asphalt friction courses.
Establish a program of experimental construction using the sprinkle treatment
with precoated aggregates.
Continue the search for both natural and synthetic aggregates that will improve
the skid resistance of bituminous mixtures.
Continue the search for Iaboratow tests or other methods that can be used to
satisfactorily quantify and rate the skid resistant characteristics of aggregates
produced from various sources used in Illinois.

On July 19, 1973, the FHWA issued a second directive, FHWA Instructional
Memorandum 21-2-73 titled “Skid-Accident Reduction.” This document changed the
federal emphasis from establishing skid-accident reduction programs to evaluating
existing programs. The memorandum required every state program to include an
evaluation of current pavement design, construction, and maintenance practices to
ensure that skid-resistance properties are suitable for the needs of traffic. It also
required a systematic procedure to identify and correct hazardous skid-prone locations.

On May 5, 1975, IDOT Design Memorandum No. 75-9 was issued. The memorandum
was a result of the recommendations from the initial pavement inventory. It provided
improved frictional properties for Class I bituminous surface course mixtures. This
memorandum further identified three types of surface mixture classifications: C, D,
and E. The policy governs the use of these mixtures with respect to ADT and lane
number, while prorating the use of limestone. Overall, this special provision intended to
improve the microtexture and macrotexture in the bituminous surface while reducing the
number of skidding accidents.
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On December 10, 1975, the FHWA issued The Federal-Aid Highway Program Manual
6-2-4-7. The directive, titled “Skid Measurement Guidelines for the Skid-Accident
Reduction Program”, suggested that each state’s program consist of three basic
activities.

1. The evaluation of pavement design, construction, and maintenance to ensure that
only pavements with good skid resistance characteristics are used in construction
and resurfacing,

2. The detection of locations with a high incidence of wet-pavement accidents by
utilizing the state accident record system and local accident record system where
applicable, and the development of priorities for correction of the locations,

3. The analysis of skid resistance for all roads with a speed limit of 40 mph or greater,
so that skid resistance can be given consideration in development of priorities for
resurfacing and maintenance programs

On March 1, 1976, IDOT issued a special provision for texturing portland cement
concrete pavement. This special provision replaced the practice of the double-burlap
drag method with a final finish obtained from the use of an artificial turf drag immediately
followed by a mechanically operated metal-comb transveme grooving device. This
special provision added positive macrotexture not previously obtained by earlier
practices.

In 1978, IDOT acquired a second friction tester.

As of March 1980, IDOT had no single document outlining its skid-accident reduction
program. The program consisted of two major activities: One, identifying and correcting
wet-weather high accident sites, governed by the Highway Safety Construction
Program. Second, to ensure that newly constructed pavements possess adequate
friction qualities, controlled by the special provision for Skid-Resistant Bituminous
Surfaces issued May 5, 1975.

Unfortunately, this program was better at identifying than correcting wet weather
accident sites. The problem was not with the Highway Safety Construction Program. It
was effectively responding to the most critical accident locations in the state by applying
the available funds where they would do the most good. The problem was with the
Department’s attempt to use this program as the only means of correcting wet weather
high accident sites.

On December 23, 1980, the FHWA issued Technical Advisory T 5040.17 titled “Skid-
Accident Reduction Program.” This advisory was a comprehensive guide for state and
local highway agencies in conducting skid-accident reduction programs. No other
guidelines have been issued since T 5040.17.
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The purpose of the Skid-Accident Reduction Program was to minimize wet weather
skidding accidents through:

● Identifying and correcting sections of roadway with a high or potentially high
incidence of skid-accidents.

● Ensuring that the new surfaces have adequate and durable skid resistance
properties.

● Utilizing resources available for accident reduction in a cost effective
manner.

Between 1980 and 1984 IDOT developed two traffic safety programs in accordance
with the guidelines established in FHWAS technical advisory T 5040.17. On March 29,
1983,1DOT issued departmental policy TRA-I 5, ‘Safety Improvement Construction
Program” (formerly The Highway Safety Construction Program). One year later on
March 15, 1984, issued departmental policy TRA-16, “Skid-Accident Reduction
Program”.

Policy TRA-15, “Safety Improvement Construtilon Program”, states that the department
shall have a program of identifybg high accident locations and conducthg a safety
construction program addressing thosa and other potentially hazardous locations on a
priority basis. The purpose of the policy is to describe the procedures for utilizing high
accident location information to develop, implement, and evaluate an annual safety
program of cost-effective improvements. The policy eliminated the Highway Safety
Construction Committee and replaced it with a district multi-discipline team as the group
who recommends projects for improvement within each district.

Policy TRA-16, “Skid-Accident Reduction Program,” states that the depatiment shall
establish a program designed to minimize wet-pavement skidding accidents. This
program shall ensure that new roadway surfaces have adequate, durable skid
resistance properties, and identify and improve setilons of roadway with high or
potentially high skid-accident incidence.

This policy has three primary activities as required by FHWA T 5040.17.

The first activity involves incorporating adequate, durable skid-resistant roadway
surfaces during construtilon and rehabilitation of highway pavement segments. Both
portland cement concrete and bituminous concrete surfaces are addressed.

Final finishing produces friction characteristics for PCC. On pavements with posted
speed limits greater than 40 mph, a Type A final finish shall be used. A Type A final
finish as specified in the standard specifications requires a longitudinal turf drag to be
immediately followed by a mechanically operated tine machine. The tining machine
shall produce an uniform pattern of grooves perpendicular to the pavement centerline
spaced at approximately 3/4 inch centers, 118to 3/16 inch deep and 0.100 to 0.125
inch wide. On all other pavements a single longitudinal turf drag may be used as
specified for a type B final finish or a type A finish may be used.
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New bituminous surface courses shall have as a minimum, friction qualities equivalent
to or greater than those provided by the following guidelines.

For bituminous concrete surfaces having a design ADT less than 2000, mixture
C shall be used. Mixture C can contain any of the following approved
aggregates: Crushed gravel, Crushed stone (limestone and dolomite), Crushed
sandstone, Crushed slag, Chats, Crushed steel slag, or Novaculite gravel.

For bituminous concrete surfaces having a 2 lane pavement with a design ADT
greater than 2000, a 4 lane pavement with a design ADT less than or equal to
25,000, or a 6 lane or greater pavement with a design ADT less than or equal to
60,000, mixture D shall be used. All approved aggregates can be used except
limestone. Limestone can be used if it is blended 50/50 by volume with crushed
slag, crushed steel slag or crushed sandstone.

For bituminous concrete surfaces having a 4 lane pavement with a design ADT
greater than 25,000 or a 6 lane or greater pavement with a design ADT greater
than 60,000, mixture E shall be used. Mixture E only allows either slag or
crushed sandstone alone. No limestone can be used. All other approved
aggregates can be used if they are blended 50/50 by volume with crushed slag,
crushed steel slag or crushed sandstone.

The second activity of TRA-16 involves identifying, analyzing, and improving two
categories of wet-pavement accident locations.

The first category of wet-pavement accident locations are sites that have an over
represented rate of wet-pavement accidents. These sites are called high accident wet-
pavement locations. The data used to determine these sites is obtained solely from the
State Police accident reports. The Safety Improvement Construction Program, TRA-I 5,
provides for immediate response to these most critical wet-weather locations.

The second category of wet-pavement accident locations are sites within
rehabilitation/resurfacing projects that have been identified as potential wet-pavement
accident locations. These sites are called cluster sites. These cluster sites are
evaluated by using the “Procedures for Identifying, Analyzing, and improving Wet-
Pavement Accident Locations Within Rehabilitation/Resurfacing Projects.” The
procedures are a part of the “lllinois Safety Improvement Process” manual.
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The basic approach for carrying out the procedure involves three steps.

1. Identify wet-pavement accident locations (cluster sites). The cluster sites that
are identified have either a higher than critical wet pavement accident rate,
frequency or severity.

2. Analyze the identified locations. Each cluster site should be analyzed
individually. It must be determined whether the presence of the cluster site is
due to an operational problem or difficult geometries. If neither of these are the
problem, it maybe beneficial to look at the frictional characteristics of the
pavement.

3. Select appropriate countermeasures. If an adequate analysis was made of the
cluster site, it should be fairty easy to determine the appropriate
countermeasure. When this decision is being made it should be kept in mind
that it is better to plan improvements that lessen the dependence on high
fritilonal resistance rather than merely provide a high-frictional mixture, although
in some cases it maybe appropriate to do both.

The third activity ofTRA-16 involves evaluating and reporting on the effectiveness of the
program.

The Bureau of Materials and Physical Research is responsible for the evaluation of
current practices to ensure adequate skid resistance, all friction testing, analysis of a
friction test data base, and the evaluation of experimental projects concerning friction
characteristics.

The Division of Traffic Safety, in cooperation with the Bureau of Traffic and the Districts,
are responsible for the evaluation of the effectiveness of selected countermeasures in
reducing wet-pavement accidents.

Finally, the Bureau of Materials and Physical Research (BMPR), in cooperation with the
Bureaus of Traffic and Local Roads and Streets and the Division of Traffic Safety,
prepares an annual report summarizing the activities of the Illinois Skid-Accident
Reduction Program.

FIELD TESTfNG PROGRAM

Background

As statedinTRA-16, the Bureau of Materials and Physical Research is responsible for
all friction testing.

A friction number, abbreviated FN, represents the frictional properties of the pavement.
These numbers are used to evaluate the skid resistance of the pavement with time.



A friction tester is a device designed to obtain a standard measurement of the friction
properties of pavement surfaces under wetted conditions. A standard testis one that is
made at 40 mph in the left wheel path with a treaded tire. The test takes about 3
seconds. Torque on the trailer axle is measured for a 1 second interval, The test can
be run at different speeds and/or with a smooth tire in the right wheel path. Tests are
made with alternate wheels as the trailer is towed along the roadway. Data is collected
and stored on a personal computer.

The test consists of towing a two-wheeled trailer along the highway at a predetermined
test speed and then locking one wheel on the trailer by braking. During braking, a
measured amount of water is sprayed on the pavement in front of the tire as it slides
along the wetted surface. Friction is generated between the tire and surface which
causes a torque to be developed on the trailer axle. Friction numbers are calculated
from the torque measured on the axle and can range between 1 and 100.

The treaded tire makes a measurement of the microtexture of the pavement.
Microtexture is that quality of aggregates that makes them feel rough or smooth to the
touch. The rough surfaces penetrate the water film permitting contact between the tire
and the roadway. The smooth tire makes a measurement of the macrotexture of the
pavement. Macrotexture is the frictional characteristics that provides the drainage
escape paths between the tire and the pavement. Both macrotexture and microtextu re
are needed to make a frictionally adequate pavement. Treaded tire numbers are
referred to as FN, and smooth tire numbers as FN,

The Bureau of Materials and Physical Research carries out testing programs based on
federal guidelines and TRA-15 & 16. The database used to track friction testing is
actually a management system, custom designed to meet BMPR’s testing, reporting,
and pavement monitoring commitments for pavement friction.

There are four categories of friction testing.

1. HA are wet weather accident locations. 1007. of these sites are tested in
accordance with TRA-15 and TRA-16.

2. NC are new construction and pavement rehabilitation sites. BMPR tests 50 % of
all new pavement surfaces completed within a year. BMPR also chooses some
projects as research projects based on materials and construction methods
used.

3. RR are reruns of the new construction category. BMPR retests all sites tested
as new construtilon locations for a maximum of 5 years or unless otherwise
requested. This testing procedure began in 1982 and has continued through the
current date.

4. MS are miscellaneous test requests. The miscellaneous categov is assigned to
a section when the construction contract number is not known.



In 1986a set of tentative guidelines were established in evaluating high wet-pavement
accident sites. The categorical guidelines are as follows.

Tentative Guidelines

1. FNt S30 OR FN.l -15 Friction may be a factor contributing to wet
weather accidents.

2. FN, >30 AND FN616 -25 OR Uncertain if friction is a factor contributing
FN, 31-35 AND FNe>25 to wet weather accidents.

3. FN, >35 AND FNS>25 Friction may not be a factor contributing to
wet weather accidents.

The level of friction needed at each site is dependent upon the traffic demands and
geometries at that site. Each site should be evaluated independently.

Friction measurements can be used to:

● Evaluate pavement mix designs.
● Continue evaluation of experimental projects.
● Evaluate pavement friction of high accident wet-pavement locations.
● Determine pavement friction characteristics prior to restoration.
. Target sites for possible rehabilitation.

Evaluation

Friction testing consists of testing mixes C, D and E, and PCC pavement. Friction data
for each mix and PCC pavement were evaluated and graphed. A linear regression line
was plotted on each graph for reference. Since there is no actual correlation between
the friction numbers and the cumulative axle loads, the regression lines do not represent
the true trend of the data and should be used only as a reference.

Cumulative axle loads are the number of axles which pass over a designated area for a
given period of time. To calculate the cumulative axle loads the ADT must be separated
into passenger vehicles, single units and multiple units. Each type of traffic is multiplied
by their respective axle loading. The given period of time is referred to as the time span
between the construction date and the testing date. A traffic growth rate averages to
approximately 3.5% per year. The formula to calculate cumulative axle loads is:

((PV* (2) + SU * (2.1)+ MU “ (4.8))● (365))*(1/((1+ GR)N))● (1+ GR) “(((1+ GR)N -1)/GR)

Where: PV = Passenger Vehicles
SU = Single Units
MU= Multiple Units
GR = Growth Rate= 0.035

N = Testing Date Minus Construction Date, in Years
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There are several factors that can contribute to inconsistent and/or unrealistic data.

1. Number of observations is small.
2. Not enough test sections were tested on a long term basis.
3. Overlaid test sections may not have been reported.
4. Required mixes may have been upgraded and not reported as such.

Each mix was evaluated with respect to departmental policyTRA-16. The design ADT
per lane was projected to a 20-year cumulative axles. Based on a 20-year pavement
life, the frictional properties of the pavement should maintain a minimum 30 treaded
friction number.

Mixture C

Mixture C is used when the design ADT is less than 2000. 12.5 million cumulative axle
loads are obtained from projecting the ADT per lane to a 20-year cumulative axles.
Less than four percent of the test sections had a treaded friction number below 30. As
seen in Figure 1, mixture C is performing beyond the guidelines established in TRA-16.

Mixture D

1. Overall
Mixture D is used when the design ADT is greater than 2000 on a 24ane pavement, less
than 25,000 on a 4-lane pavement, or less than or equal to 60,000 on a 6 lane or
greater pavement. A range of 77-116.5 million cumulative axle loads is projected for a
20 year period.

Figure 2 illustrates the performance of mixture D. Mixture D performs within the
established guidelines while almost leveling out at 151.6 million axle loads.
Approximately 5.5 percent of the test sections were below 30.

2. Blends

A. Air cooled slag-Limestone(AS-LS)
This mixture provided the lowest values of all the mixture D blends. However, in
Figure 3, this blend did perform within guidelines.

B. Limestone-Crushed gravel (LS-GG)
High treaded friction numbers were obtained from this blend as represented in
Figure 4. However there were only 62 observations of this blend. Therefore
testing will continue for reassurance of the promising results of the LS-GG blend.

C. Limestone-Novaculite gravel (LS-NV)
Figure 5 illustrates that the LS-NV blend also performed well. Again, only 100
observations were made and testing will also continue on this blend.

D. Limestone-Sandstone (LS-ST)
LS-ST blend performed beyond the guidelines as shown in Figure 6. Due to the
small number of observations, testing will continue to allow for a truer
representation of this blend.
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So far, the results of the mixture D blends are promising. Further evaluation of these
blends will be made.

Mixture E

Mixture E is used when the design ADT is greater than 25,000 on a 4 lane pavement or
greater than 60,000 on a 6 lane or greater pavement. A minimum of 120 million
cumulative axle loads should be experienced by a mixture Eat 20 years. The AADT at
capacity for a 4 and 6 lane pavement was calculated. This AADT per lane was
projected to a 20 year cumulative axles. 201 million cumulative axles was obtained for a
maximum cumulative axle loads.

Fewer than three percent of the tests performed below 30. Mixture E performed far and
above the guidelines set byTRA-16, Figure 7.

2. Blends

A. Air cooled slag-Dolomite (AS-DO)
Figure 8 illustrates that the AS-DO blend performed well. The microtexture was
extremely good while the macrotexture was marginal. Only 58 observations
were made. Testing should continue on this blend.

B. Dolomite-Steel slag (DO-SS)
The DO-SS blend also performed well, Figure 8. There were a small number of
observations, 43. Testing should also continue for the DO-SS blend.

Other mixture E blends were tested with some having as few as four observations. Due
to the good performance of the mixture E blends, testing should continue.

3. Slaa Vs. Sandstone

A. Air cooled slag (AS)
Air cooled slag provided good results as illustrated in Figure 9.

B. Steel slag (SS)
Steel slag also pedormed very well, Figure 9. SS provided the best
macrotexture of three aggregates.

C. Sandstone (ST)
Figure 9 illustrates that the sandstone performance is well beyond the guidelines.
ST provided the best macrotexture. To this point, sandstone has proven to
perform as well as the slags. Long term testing will need to continue for further
evaluation of this mix.
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SpecialMixtures

The following special mixtures were evaluated with the same parameters set for the
mixture E.

1. Open graded friction courses (OGFC)
2. Stone matrix asphalt (SMA)
3. Rubber mixes

In the earty seventies a more skid resistant surface was being sought. Open graded
friction courses were introduced to Illinois. OGFC consisted of high frictional
aggregates with a high asphalt content and high air-void content. The high asphalt
content provides for a more durable mix. The high air-void content supplies drainage
escape paths for the water which reduces hydroplaning and increases frictiom The
mixture was placed in a 3/4 inch lift. The thin application made it more economical than
resurfacing. During construction of these mixes, problems occurred and most districts
quit using OGFC.

One of the problems was adhesion of the asphalt to the aggregate. Due to the open
nature of the mix, the asphalt would drain down in the trucks causing flushed spots.
Therefore SM,Amixes are being evaluated for frictional properties. A SMA is a mix
which contains a higher aggregate content than conventional mixes. The mix provides
aggregate to aggregate contact to reduce rutting. A thick film of asphalt is used to
increase the durability of the mix. The open nature of the mix promotes a reduction in
tire noise. SMA mixes are used in Europe for their abrasion-resistance and noise
reduction. If SMA can compare to OGFC, thin applications of SMA may be used in high
accident locations with better constructability.

At this time, SMA appears to be competitive frictionally with OGFC. Since there are only
14 observations, it is difficult to get a true view of the mixture trend. Therefore a better
assessment can be made when more data is gathered. Rubber mixes were also
evaluated to see how the rubber affects the frictional characteristics of the mixture.
Rubber mixtures had poor microtexture, but very good macrotexture. Figure 10
illustrates the treaded friction number versus cumulative axle loads. Due to the low
cumulative axle loads and minimal observations, these mixes need further testing and
evaluation.

PCC Pavement

PCC pavement was also evaluated with the same parameters set for mixture E.

PCC pavement provided excellent microtexture and macrotexture. It performed well
beyond the guidelines. The performance of PCC pavement is illustrated in Figure 11.
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EVALUATION OF THE EFFECTIVENESS OF TRA-16

The Division of Traffic Safety evaluates the effectiveness of the chosen
countermeasures dictated by TRA-16. This section provides a summaty of the
evaluation done by the Division of Traffic Safety. This summary includes projects that
were awarded between May 1985 and August 1991. 195 projects have accident data
for two years before and after the completion of the project (2 and 2 projects). 49
projects have accident data for two years before and one year after the completion of
the project (2and 1 projects).

The following table shows the different types of countermeasures used on the projects
and the number of occumences of each countermeasure.

TREATMENT

Mix C

Mix D

Mix E
Mix C&D
Mix C&E
Mix D&E
Mix E & Cold Milling

NUMBER OF TREATMENT NUMBER OF
PROJECTS PROJECTS

2 Mix D & PCC 3
Pavement

133 Incidental 2
Bituminous Surface

74 Grooving 1
1 PCC Pavement 7
2 Open Graded 1
14 Grinding 1
1 Cold Mill 2

The evaluation of the projects were divided into categories with the following
parameters.
1. Type of Countermeasure
2. Accident Experience for Total and Wet-Pavement Accidents
3. Change in Wet-Pavement Accidents in Reference to Actual Wet-Pavement Days
4. Number of Lanes
5. Rural or Urban
6. Average Daily Traffic
7. BenefitlCost

Skid-proofing countermeasures used were effective in reducing the number of wet-
pavement accidents. Tables 1 and 2 display the overall reduction in wet-pavement
accidents for both the 2 and 2 projects and the 2 and 1 projects. Mix D & PCC
Pavement was the most effective countermeasure on the 2 and 2 projects. However,
Mix D & PCC Pavement was only used on three projects. PCC Pavement also
performed well with an overall redutilon of 73.2Y0. Since PCC Pavement only
constitutes 3’% of the projects it is not a true representation of the overall effectiveness.
Mix E had an overall reduction of 61.6% and constituted 35% of the total projects.
Therefore Mix E provides a truer example of the most effective countermeasure. Mix E
& Cold Milling provided the highest reduction in wet-pavement accidents for the 2 and 1
projects.

A more detailed analysis, completed by the Division of Traffic Safety, is in Appendix A.
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SUMMARY

DepartmentalpolicyTRA-16 outlineseach typeofsurfaceand what determinesitsuse.
Each typeofsurfacewas evaluatedwithrespecttothe policy.Itwas found thatthe
policyissuitable.Each typeofsurfacehas theabilitytomaintainappropriatefrictional
characteristicsforthe20 yearprojectedtraffic.

At thistimemixtureD and E blendsprovidepromisingresults.Thereforetoconserve
highfriction aggregates, evaluation of mixture D and E blends should continue.

Fourteentypesofskid-proofingcountermeasureswere used. Most countermeasures
did realize a reduction in the number of wet-pavement accidents. Overall the skid-
proofing countermeasures used were effective in reducing the number of wet-pavement
accidents.

RECOMMENDATIONS AND CONTINUING WORK

Monitoring and evaluation of overall performance of pavements will continue in
accordance with TRA-I 5 and TRA-I 6.

To continue the search for alternate aggregates and aggregate combinations, a study
of recycled concrete chips as a fritilonal coarse aggregate should be considered.

Open graded friction courses using polymer modified asphalts or thin SMA overlays
should be considered for use as a frictional repair.

For frictional repair on low volume roads, seal coats using polymers for aggregate
retention could be researched.

Due toa shortageofhighfrictionalaggregates,the laboratorytestingsystem
constructedin 1979 resumed in June 1994. The system consists of two machines. The
first one is the wear and polishing machine. The machine consists of a small wheel
circular track that accelerates the wear and polishing of aggregates on paved surfaces.
The device was developed at North Carolina State University and follows applicable
provisions of ASTM E 660. The second machine is the variable speed friction tester
(VST). The VST is a pendulum type tester with a locked-wheel smooth-tire at its lower
end. The friction is the measurement of the energy loss in the pendulum and is called
the variable-speed tester number (VSN). A correlation between the VSN and FN is
being attempted. The Bureau of Materials and Physical Research intends to use the
data from these two devices to rank aggregates individually rather than on a geological
basis.
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TABLE 1
Wet-Pavement Accidents Before and After Improvement

2 and 2 Projects

Number ofWet- Number ofWet-
PavementAccidents PavementAccidents (%)

Number ofProjects BeforeImprovement AfterImprovement OverallRedutilon
Mix C 2 6 6 0
MixD 100 1118 601 46.2
Mix E 68 1909 733 61.6

Mix C&E 2 36 21 41.7

Mix D&E 9 188 193 -2.7

Mix D & PCC 3 150 34 77.3

Incidental Bituminous 2 34 37 -8.8

Surface
Grooving 1 7 3 57.1

Pcc 6 142 38 73.2

Open Graded 1 10 4 60.0

Grinding 1 18 24 -33.3

TABLE 2
Wet-Pavement Accidents Before and After Improvement

2 and 1 Projects

Number of Wet-
Pavement Accidents

Number of Projects Before Improvement
Mix D 33 93.5

Mix E 6 114
Mix C&D 1 1.5

Mix D&E 5 38.5

Mix E & Cold Milling 1 32

Pcc 1 2

Cold Milling 2 3

Number of Wet-
Pavement Accidents (%)
After Improvement Overall Reduction

49.0 47.6
52 54.4
1.0 33.3

34.0 11.7
4 87.5
4 -100.0
6 -100.0
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THE ILLINOIS SKID-ACCIDENT R13DUCTION PROGRAM

(TRA-16)
ACCIDENT ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various

countermeasures used, as part of the rehabilitationlresurfacing projects, to

reduce the number of wet-pavement accidents in Illinois. This assessment

includes .96 projects for which contracts were award between May 1985 and

August 1988. According to reports issued by the Bureau of Construction (BOC),

50 of the projects included in this

1988. Therefore, accident data are

report had a completion date prior to

available for each of these projects for

two calendar years after completion. The remaining 46 projects had a

completion date prior to 1989 and accident data are available for only

year after the completion of each project.

Each of the 96 projects had at leaat one type of

applied in an attempt to reduce skidding related

one

engineering countermeasure

surfaces. The projects were categorized according

used. In all, there were 7 treatment categories.

following table.

accidents on wet

to the type of

They are shown

Treatment No. Of Treatment No. Of
Projects Projects

pavement

treatment

in the

Mix C 2 Grooving 1

Mix D 49 Pcc Pvmt. 4

Mix E 37 Open Graded 1

I.B.S.* 2

*Incidental Bituminous Surface
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Background

On March 15, 1984 IDOT issued Department Policy TRA-16, Skid-Accident

Reduction Program (Appendix A). The policy was in direct response to the

Federal Highway Administration’s (FHWA) Technical Advisory T5040.17. The

Federal adviaory outlined three basic activities required for a Skid-Accident

Reduction Program. The TRA-16 policy describes and outlines the procedures to

be followed in the implementation of a cost-effective skid-accident reduction

program. This policy applies to all federal and state funded projects on the

interstate, primary, federal-aid secondary, and federal-aid urban systems,

except maintenance and intermittent resurfacing projects. TIU-16 includee the

following guidelines for implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet

pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b) The other category is wet pavement accident locations (cluster

sites) within rehabilitationiresurfacing projects imProved aS Part

of the regular construction programs.
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3.

This

Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

section is a part of the third guideline. Its focus is primarily to

determine whether selected countermeasures or rehabilitation/resurfacing

projects have been effective in reducing *t-pavement accidents. Since its

inception in 1984, there have been approximately 279 contracts awarded under

the guidelines of the program. This analysis

have accident data available for at least one

not been previously reported.

examines the 96 projects that

year after completion and have

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the

TRA-16 program makes use of accident data for the two calendar years before

the starting year of each project and compares that to accident data for one

calendar year after the completion year for projects completed in 1988. Data

for two calendar years before and after the completion year were used to

evaluate projects completed before 1988. Projects with one year of after

accident data available are referred to as “2 and 1“ projects, and projects

with two years of after accident data are referred to as “2 and 2“ projects.

In the case of “2 and 1“ projects, the accident data is presented as a one

year average in order to reflect an equal comparison between the “before” and

“after” periods.
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The 96 projects were grouped for evaluation purposes in a number of different

ways . They were divided into categories according to the type of

countermeasure that was used on each of them. The accident experience for

each project was analyzed using before and after accident data for total and

wet-pavement accidents. The change (increase or decrease) in the number of

wet-pavement accidents was then compared to the change in the nunber of days

that the pavement was actually wet. The projects were also evaluated

according to the nmnber of lanes

urban, and average daily traffic

of roadway, whether the roadway was rural or

(ADT) range. Finally, a benefit/coat

analysis was done for each treatment used. For evaluation purposes, the major

focus will be on the 50 “2 and 2- projects. This is because actual accident

data are available for each of the two years before and two years after and

there is no need to present the data in the form of a yearly average which is

the case with the “2 and 1“ projects.

Results

On roadway segments included in the “2 and 2“ analyais, there were 50

completed at a total cost of $7,421,428. At these 50 locations there

projects

were

2,613 property damage, 1,223 personal injury, and 12 fatal accidents in the

before period. This is a total of 3,848 accidents. In the after period, at

these same locations, there were 2,514 property damage, 952 personal injury,

and 15 fatal accidents, for a total of 3,481 accidents (Table 1). This

equates to reductions of 10 percent for total accidents and 22 percent for

severe (personal injury, and fatal) accidents.
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The wet pavement accidents at these locations were reduced substantially more

than the total accidents. They dropped from 784 property damage, 396 personal

injury, and 3 fatal accidents during the before period to 335 property damage,

132 personal injury, and 2 fatal accidents in the after period. This is a

decline from 1,183 accidents before the treatment application to 469 accidents

after the treatment for a reduction of 60% in total accidents and 66% in

severe accidents (Table 2). The countermeasure which was most successful in

decreasing wet-pavement accidents was Mix E. This countermeasure was used on

20 locations and reduced total accidents by 69% and accident severity by 76%.

At a total cost of $2,442,009 the average cost per accident reduced is

$1,673. The Grooving and Open Graded countermeasures each had a high percent

reduction in total wet-pavement accidents with 57% and 60% respectively.

However, each”of these countermeasures was

results may not be truly representative of

capabilities of these countermeasures.

used on only one

the wet-pavement

project and these

accident reducing

The reduction in wet-pavement accidents does appear to be remarkable, but one

last variable must be taken into consideration. That variable is the nmnber

of days on which the pavement was actually wet. More precisely, the number of

days on which there was at least .01 inch of precipitation. According to data

from the National Weather Service, and shown on Table 3, the average number of

wet-pavement

wet-pavement

When this is

days per year in the before period was 228.

days in the after period was 163. This is a

applied to the overall change in

a clearer picture of the actual effectiveness

countermeasures.

The number of

reduction of 28.5%.

wet-pavement accidents we obtain

of the skid-proofing
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Had there been no skid proofing countermeasures applied at these 50 locations

one would expect the nmnber of wet-pavement accidents to change by the same

percentage as wet pavement days. In this case 2S.5%. However, Table 3 shows

that by applying skid-proofing countermeasures, wet-pavement accidents were

reduced by 60.3% overall for a net reduction of 31.8% (6o.3 - 28.5). The most

effective countermeasure, Mix E had a net reduction of 40.2%, while Mix D,

which was-used on 24 projects, reduced wet-pavement accidents by 15.7%.

Type of Roadway

As shown on Tables

urban roadways and

4 and 5, 35 (70%) of the 50 “2 and

15 (30%) were on rural. Of the 35

2“ projects were on

urban projects, 20 were

on 4 lane roads, and 12 were on 2 lane roads. Total accidents on urban

decreased from 3,441 to 3,116 (9.4%). Wet-pavement accidents decreased

1,061 to 428 (59.7%). The-remaining three projects were on either 3 or

lane roadways. On rural roadways, 11 of 15 were on 2 lane roads. The

remaining four projects were on 3 and 4 lane roadways. Total accidents

roads

from

5

for

all 15 locations declined from 407 to 365 (10.3%). Wet-pavement

declined from 122 to 42 (65.6%).

Average Daily Traffic

Each of the 50 “2 and 2-

according to the average

projects was placed

daily traffic (ADT)

accidents

into one of three

of that project.

categories

Each category

covers a range of ADT. The ADT ranges were 0-10,000, 10,000-20,000; and

20,00040,000. Of the 50 projects, 17 fell into the ADT range of 0-10,000; 24

into 10,000-20,000; and 9 projects into 20,00040,000 (Table 6).
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In the O-10,OOO range, total accidents declined from an average of 46.o to

42.0 accidents per project (8.7%). Wet-pavement accidents went down from an

average of 10.2 to 6.2 (39.2%).

In the 10,000-20,000 range, total accidents per project decreased from an

average of 52.6 to 45.o (14.4%), and wet-pavement accidents decreased from an

average of 17.1 to 6.5 (62.0%). In the 20,000-40,000 range, total accidents

decreased from an average of 200.3 to 187.4 (6.4%), and wet-pavement accidents

declined sharply, from an average of 63.9 to 23.1 (63.8%).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 50 “2 and 2’”projects. Table 7

shows the total nmnber of property damage accidents as well as the number of

people killed and injured in all accidents at each of the 50 locations. Table

8 shows similar data as Table 7, but Table 8 deals only with wet-pavement

accidents. Mix E, which was used on 20 projects, showed a Benefit/Cost ratio

of $9.53 per accident reduced per service life of the countermeasure. Mix D,

used on 24 projects, showed a ratio of $2..23. The Open Graded countermeasure

showed a ratio of $11.42, but again, this countermeasure was used on only one

project and the results may not be exemplary of the true effectiveness of the

countermeasure.

+



Page Eight

2 and 1 Preliminary Projects

There were a total of 46 “2 and 1“ projects eligible for this report. A brief

preliminary evaluation has been done on these 46 projects in preparation for a

more detailed final evaluation which will be conducted in next year’s report.

There were a total of three countermeasures which were used at the 46 ‘“2and

1“ locations. They are Mix D, Mix E, and PCC Pavement. The accident data ia

presented as a one year average in order to allow an equal comparison between

the “before” and “after”’periods. Table 9 shows the total accident data for

the “2 and 1“ projects. In the before period there was a one year average of

1,635.0 accidents at the 46 locations. Accidents were reduced in the after

period to 1,332.0. This is a reduction of 19%. Accidents involving injuries

or fatalities were reduced from 541 total (534.0 personal injury and 7.0

fatal) accidents to 381 total (378.0 personal injury and 3.0 fatal) accidents

for a reduction of 30%. Table 10 shows similar wet-pavament accident history

for the same 46 locations. As is the case with the “2 and 2“ projects, wet

pavement accidents were reduced substantially in relation to total accidents.

In the before period, there was a one year average of 515.0 wet-pavement

accidents and in the after period there were 217.0. This is a reduction of

58%. Accidents involving injuries or fatalities were reduced from 192 total

(190.5 personal injury and 1.5 fatal) accidents to 69 total (69.0 personal

injury and O fatal) accidents. This is a reduction of 64%. The

countermeasure which appears to be the most successful in reducing

wet-pavement accidents is PCC pavement which reduced total accidents by 73%

and accident severity by 76%. However, PCC pavement was used on only 4

projects. Mix D, used on 25 projects, and Mix E, used on 17 projects, each
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had similar reduction percentages. Mix D reduced total accidents 56% and

accidents involving injury or fatalities 61%, while Mix E reduced total

accidents 55% and accidents involving injuries or fatalities by 64%.

When these figures are compared to the wet-weather data on Table 11 it appears

that each countermeasure has been extremely successful

wet-pavement accidents. PCC Pavement had the greatest

in reducing

net reduction of 51.4%.

Conclusion

Upon examination of the results it appears that the skid-proofing

countermeasures used were effective in reducing the occurrence of wet-pavement

accidents. Even with the decline in the number of wet-weather days,

wet-pavement accidents decreased qt a

used on “2 and 2“ projects, Mix E was

wet-pavement accidents. At “2 and 1“

higher rate. Of the countermeasures

the roost effective at reducing

locations, PCC Pavement proved to

provide the

interesting

report.

best reduction

to see if this

of wet-pavement accidents. It should be

trend in ‘“2and 1“ s continues in next year’s
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“~ IllinoisDepartment of Transportation
Departmental Policies

TRA-16
December 01, 1988

*I .-

SKID-ACCIDENTREDUCTIONPROGRAM

1. ., Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adequate, durable
skid resistance propertie:~t:nd by identifying and improving
sections of roadway hfgh or potentially high
skid-accident incidence.

2. EX&S

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for lmplementatfon

a. Primary Activities

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway “
pavement segments.

2) The second :::ivlty (3c) involves identifying, “
analyzing, improving two categories of
wet-pavement accidents locations.

a) One category is high-accident locations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

o

b) The other category is wet-pavement accident
locatfons (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
construction program.



3) The third activity (3d) concerns feedback from
field testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

b. Incorporation of Skid-Resistant Surfaces During .*

Construction and Rehabilitation

1)

..

z)

. .
I

I

Portland Cement Concrete

.a) Final finishing on highways with posted
speed limtts in excess of 40 t?tph shall be
obtained by the use of a longitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish in the Standard
Specifications.

b) Final finishing on highways with posted
speed limits not exceeding 40 mph may be
obtained by the use a single
longitudinal artificial t:fti drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bituminous Concrete

New surface courses shall have, as a minimum,
friction qualities equivalent to or greater than
those provided by the following guidelines.

a) t4ixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or less.

b) Mixture D should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-lane (or
greater) highways having a design ADT of
60,000 or less.

c) Mixture E should be used as the surface
course on four-lane highways havtng a
design ADT greater than 25,000 and on
six-lane (or greater) highways having a
design ADT greater than 60,000.

-2-



I The Special Provision
Bituminous Surface describes

for Skid-Resistant
Mixtures C, D, and E.

c. Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

.*.

i. 1) High Accident Wet-Pavement Locations

The procedures for identifying, analyzing, and
improving high-accident locations that have an

.. .overrepresented rate of wet-pavement accidents
are included in the ‘Illinois Safety Improvement
Processes” and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

2) Wet-Pavement Accident Locations (Cluster Sites)

a)

b)

c)

Identification of Cluster Sites

When a route Is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnished by the Div:;:;: of
Traffic Safety/local agency, be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Section I of “A Procedure for
Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects”, which
is included in the “Illinois Safety
Improvement Processes.”

Analysis of Cluster Sites

Each cluster site that is “identified must
be analyzed by District/local agency
personnel. The analysis shall comply with <
Section II ofa;$ Procedure for Identifying,
Analyzing, Improving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

Corrective Treatment for Cluster Sites

After analyzing each cluster s:;::{ the
District/local agency shall the
appropriate corrective $reatment in
accordance with Section 111 of “A Procedure
for Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects.”

-3-
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d)

d. Evaluating
.

2)

3)

4)

6)

The
will

Documentation of Process

The identification, analysis, and
improvement of each cluster site must be
documented and become part of the location
study report for State projects and project -* .
development report for 1oca1 agency
projects.

and Reporting on Effectiveness of the Program

Bureau of Materials and Physical Research
continue to evaluate current pavement design

practices to ensure that sk“id resistan~e
properties are durable and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research
will develop a frictio,.-test data base for
retrieval and for subsequent data analysis.

The Bureau of Materials and Physical Research
will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to Illinois surfaces.

The Division of Traffic Safety, in cooperation
with the. 6ureau of Traffic and the Districts,
will determine whether selected $oun termeasures
on rehabilitation/resurfacing projects have been
effective in reducing wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materials. and Physical Research
for inclusion in their annual report. o

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of Illinois’ Skid Accident Reduction
Program on both the State and local highway
systems.

:~ua;ureau of Traffic will include in their
‘Evaluation and Report of the Highway

Safety Construction Program” data on wet-pavement
accident locations
Improvement Program.

improved under the Safety

-4-

.



4.

5.

..

Responslbllitles

a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Dfvisions comply
with the procedures set forth fn this Policy.

b. The Bureau of Traffic is responsible for the
maintenance, updating and dissemination of this Policy. =* ,,

Accessibility

Copies of this policy may be obtafned from the Bureau of
Traffic, Room 104, Administration Building.

CLOSING NOTICE

Supersedes:’ Departmental Policy, SKID ACCIDENT REDUCTION
PROGRAM, Effective March 15, 1984

I)irector of Highways *

?ZLy’.+& uv$9
Director o Tra lC Sa ety Date

I

.



THE ILLINOIS SKID-ACCIDENT REDUCTIONPROGRAM
(TRA-16)

ACCIDENTANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various

countermeasures used, as part of the rehabilitation/resurfacing projects, to

reduce the number of wet-pavement accidents in Illinois. This assessment

includes 85 projects for which contracts were awarded between May 1986 and

September 1989. According to reports issued by the Bureau of Construction

(BOC), 46 of the projects included in this report had a completion date prior

to 1989. Therefore, accident data are available for each of these projects

for two calendar years after completion. The remaining 39 projects had a

ccnnpletion date between 1989 and 1990 and accident data are available for only

one year after the completion of each project.

Each of the 85 projects had at least one type of engineering countermeasure

applied in an attempt to reduce skidding related accidents on wet pavement

surfaces.

used. In

following

The projects were categorized, according to the type of treatment

all , there were 6 treatment categories. They are shown in the

table.

Treatment No. Of
Projects

Treatment No. Of
Projects

Mix D 39 Mix D & PCC PVT 3
Mix E 31 PCC Pvmt. 5
MixD&E 6 Grinding 1
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Background

On l~arch 15, 1984 IDOT issued Department Policy TRA-16, Skid-Accident

Reduction Program (Appendix A). The policy was in direct response to the

Federal Highway Administration’s (FHWA) Technical Advisory T5040.17. The

Federal advisory outlined three basic activities required for a Skid-Accident

Reduction Program. The TRA-16 policy describes and outlines the procedures to

be followed in the implementation of a cost-effective skid-accident reduction

program. This policy applies to all federal and state funded projects on the

interstate, primary, federal-aid secondary, and federal-aid urban systems,

except maintenance and intermittent resurfacing projects. TRA-16 includes the

following guidelines for implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet

pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b) The other category is wet pavement accident locations (cluster

sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs.
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3. Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

This section is a part of the third guideline. Its focus is primarily to

determine whether selected countermeasures or rehabilitation/resurfacing

projects have been effective in reducing wet-pavement accidents. Since its

inception in 1984, there have been approximately 320 contracts awarded under

the guidelinesof the program. This analysis examines the projects that have

accident data available for at least one year after completion and have not

been previously reported.

Evaluation ”Approach

The Evaluation Design to be followed to determine the effectiveness of the

TRA-16 program makes use of accident data for the two calendar years before

the starting year of each project and compares that to accident data for one

calendar year after the completion year for projects completed in 1989. Data

for two calendar years before and after the completion year were used to

evaluate projects completed before 1989. Projects with one year of accident

data available after completion are referred to as “2 and 1“ projects, and

projects with two years of accident data available after completion are

referred to as “2 and 2“ projects. In the case of “2 and 1“ projects, the

accident data are presented as a one year average in order to reflect an equal

comparison between the “before” and “after” periods.
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The 85 projects were grouped for evaluation purposes in a number of different

ways. They were divided into categories according to the type of

countermeasure that was applied to each of them. The accident experience for

each project was analyzed using before and after accident data for total and

wet-pavement accidents. The change (increase or decrease) in the number of

wet-pavement accidents was then compared to the change in the number of days

that the pavement was actually wet. The projects were also evaluated

according to the number of lanes of roadway, whether the roadway was rural or

urban, and average daily traffic (ADT) range. Finally, a benefit/cost

analysis was done for each treatment used. For evaluation purposes, the major

focus will be on the 46 “2 and 2“ projects. This is because actual accident

data are available for each of the two years before and two years after and

there is no need to present the data in the form of a yearly average which is

the case with the “2 and 1” projects.

Results

On roadway segments included in the “2 and 2“ analysis, there were 46 projects

completed at a total cost of $24,270,397. At these 46 locations there were

2,188 property damage, 1,068 personal injury, and 14 fatal accidents in the

before period. This is a total of 3,270 accidents. In the after period, at

these same locations, there were 1,768 property damage, 708 personal injury,

and 5 fatal accidents, for a total of 2,481 accidents (Table 1). This equates

to reductions of 24 percent for total accidents and 34 percent for severe

(personal injury, and fatal ) accidents.
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The wet pavement accidents at these locations were reduced substantially more

than total accidents. They dropped from 646 property damage, 381 personal

injury, and 3 fatal accidents during the before period to 320 property damage,

131 personal injury, and O fatal accidents in the after period. This is a

decline from 1,030 accidents before the treatment application to 451 accidents

after the treatment for a reduction of 56 percent in total accidents and 66

percent in severe accidents (Table 2). The countermeasure which was most

successful in decreasing wet-pavement accidents was PCC

countermeasure was used on 4 locations and reduced tots’

percent and accident severity by 80 percent. At a tota

the average cost per accident reduced is $26,571.88.

Pavement. This

accidents by 73

cost of $6,775,830

The reduction in wet-pavement accidents does appear to be remarkable, but one

last variable must be taken into consideration. That variable is the number

of days on which the pavement was actually wet. More precisely, the number of

days on which there was at least .01 inch of precipitation. According to data

from the National Weather Service, and shown on Table 3, the average number of

wet-pavement days per year in the before period was 218.2. The number of

wet-pavement days in the after period was 213. This is a reduction of 2.4

percent. When this is applied to the overall change in wet-pavement accidents

a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained.
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Had there been no skid proofing countermeasures applied at these 46 locations

one would expect the number of wet-pavement accidents to change by the same

percentage as wet pavement days. In this case 2.4 percent. However, Table 3

shows that by applying skid-proofing countermeasures, wet-pavement accidents

were reduced by 56.2 percent overall for a net reduction of 53.8 percent

(56.2 -2.4). The most effective countermeasure, PCC Pavement which was used

on 4 projects, had a net reduction of 71.0 percent. Mix D, which was used on

25 projects, reduced wet-pavement accidents by 50.0 percent. Mix E, used on

17 projects reduced wet-pavement accidents by 52.4 percent.

Type of Roadway

As shown on Tables

urban roadways and

4 and 5,

13 (28%)

33 (72%) of the 46 “2 and 2“ projects were on

were on rural roadways. Of the 33 urban projects,

17 wsre on 4 lane roads, and 14 were on 2 lane roads.

urban roads decreased from 2,865 to 2,143 (25.2%) and

decreased from 926 to 392 (57.7%). The remaiflingtwo

Total accidents on

wet-pavement accidents

projects were on either

6 or 8 lane roadways. On rural roadways, 10 of 13 were on 2 lane roads. The

remaining three projects were on 4 lane’roadways. Total accidents for all 13

locations declined from 405 to 338 (16.5%) and wet-pavement accidents declined

from 104 to 59 (43.3%).

Average Daily Traffic

Each o“

accord’

covers

the 46 “2 and 2“ projects was placed into one of four categories

ng to the average daily traffic (ADT) of that project. Each category

a range of ADT. The AOT ranges were 0-10,000; 10,000-20,000;

20,000-40,000; and

of 0-10,000; 12 in

over 40,000 range

over 40,000. Of

10,000-20,000; 8

Table 6).

the 46 projects, 24 were in the ADT range

in 20,000-40,000; and 2 projects in the
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In the 0-10,000 range, total accidents declined from an average of 34.8 to

30.9 accidents per project (11.2%). Wet-pavement accidents went down from an

average of 8.8 to 5.4 (38.6%).

In the 10,000-20,000 range, total accidents per project decreased from an

average of 74.9 to 56.7 (24.3%), and wet-pavement accidents decreased from an

average of 24.6 to 11.1 (54.9%). In the 20,000-40,000 range, total accidents

decreased from an average of 118.0 to 85.8 (27.3%), and wet-pavement accidents

declined sharply, from an average of 44.9 to 18.6 (44.5%). In the over 40,000

range, total accidents decreased from an average of 295.5 to 187.0 (36.7%) and

wet-pavement accidents decreased from an average of 82.11 to 20.0 (76.5%).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 46 “2 and 2“ projects. Table 7

shows the total number of property damage accidents as well as the number of

people killed and injured in all accidents at each of the 46 locations. Table

8 shows similar data as Table 7, but Table 8 deals only with wet-pavement

accidents. Mix D, which was used on 25 projects, showed a Benefit/Cost ratio

of $1.59 per accident reduced per service life of the countermeasure. Mix E,

used on 17 projects, showed a ratio of $6.45. The PCC Pavement countermeasure

showed a ratio of $1.08.
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2 and 1 Preliminary Projects

There were a total of 39 “2 and 1“ projects eligible for this report. A brief

preliminary evaluation has been done on these 39 projects in preparation for a

more detailed final evaluation which will be conducted in next year’s report.

There were a total of six countermeasures which were used at the 39 “2 and 1“

locations. They areMix D, Mix D & E, Mix E & PCC PVT., Mix E, PCC PVT., and

Grinding. The accident data are presented as a one year average in order to

allow an equal comparison between the “before” and “after” periods. Table 9

shows the total accident data for the “2 and 1“ projects. In the before

period there was a one year average of 1,219.5 total accidents at the 39

locations. Total accidents were reduced in the after period to 1,067.0. This

is a reduction of 13 percent. Ac;idents involving injuries or fatalities were

reduced from 403.5 (397.0 personal injury and 6.5 fatal) accidents to 284.0

(275.0 personal injury and 9.0 fatal ) accidents for a reduction of 30

percent. Table 10 shows similar wet-pavement accident history for the same 39

locations. As is the case with the “2 and 2“ projects, wet pavement accidents

were reduced substantially in relation to total accidents.

In the before period, there was a one year average of 344.0 total wet-pavement

accidents and in the after period there were 222.0. This is a reduction of 35

percent. Accidents involving injuries or fatalities were reduced from 116.5

(115.5 personal injury and 1.0 fatal ) accidents to 73.0 (72.0 personal injury

and 1.0 fatal) accidents. This is a reduction of 37 percent. The

countermeasure which appears to be the most successful in reducing

wet-pavement accidents is Mix E, which was used on 14 projects and reduced

total wet-pavement accidents by 63 percent and accidents involving injuries or

fatalities by 71 percent. PCC pavement, which reduced total accidents by 100
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percent as well as accident severity by 100 percent was used on only one

project.

When

that

these figures are compared to

each countermeasure, with the

successful in

net reduction

Conclusion

reducing wet-pavement

of 127.5%.

the wet-weather data on Table 11 it appears

exception of Mix D & E, has been extremely

accidents. PCC Pavement had the greatest

Upon examination of the results it appears that the skid-proofing

countermeasures used were effective in reducing the occurrence of wet-pavement

accidents. Even when compared to the change in the number of wet-weather

days, wet-pavement accidents decreased at a higher rate. Of the

countermeasures used on “2 and 2“ projects, PCC Pavement was the most

effective at reducing wet-pavement accidents. However, PCC Pavement was used

on only four projects and it is difficult to gain a true representation of its

effectiveness with so little data available. Mix E, which had a net reduction

of 52.4 percent was used on 17 projects and shows a better example of the

effectiveness of the countermeasure. The same is true in the case of the “2

and 1“ projects. PCC Pavement showed the greatest percent reduction but was

used on only one project. The countermeasure which was used on the greatest

number of projects and had the highest percent reduction was, again, Mix E.



TABLE 1

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE

FOR TWO YEARS BEFORE AND TWO YEARS A~ER

CWATER NWMR AVERAGEMLWBEROF ACCIDENTSAVERAGEIUJ14BEROF ACCIDENTS PERCENT AvEnAG320s1

HEASJRE OF TOTAL Ill THE BEF~E PERICO IN THE AFTERPERIW REDUCIIOU PER ACCIDENT

TYPE PR06ECTS 03s1 1A PD PI FA 1A m PI FA TA P[+FA REDUCED

MIX D 25 s16,816,985 1674 942 516 10 1153 807 %1 5 22 34 S18,143.53

MIX E 17 $2,677.522 1275 .%2 632 1 101G n5 279 0 20 36 $4,103. S7

Pcc PVT. 4 36,775,230 521 398 120 3 314 226 85 0 Lo 28 S13,W3 .39

10TAL 66 S24,270,397 3270 212!a 10M 14 2491 1?ba 7oa 5 24 34 S12,304.30



TABLE 2

TOTAL W=-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE

FOR TWO YEARS BEFORE AND TWO YEARS A~ER

CCWTER - M.U8ER AvER6GEKwBER OF ACCIDEUTSAVERAGE)UMBEROF ACCIDEMTS PERCENT AVERAGECOST

MEASURE OF TOTAL IN THE BEFCUEPER1m IN THE &flER PERKEI REDUC1lW PERACCIDENT

TYPE PROJECTS C03T 1A 90 PI FA 1A PD PI F& 1A P1+FA REwcm

MIX o 25 S14,816 ,963 462 207 179 2 223 162 61 0 52 64 S24,191 .00

MIX E 17 s2,677, S82 423 261 162 0 191 129 62 0 55 62 $b,616 .52

PCCPVT. 4 s6, m.830 139 98 60 1 37 29 a o n w %26,571. Ba

T07A1 66 %24,270,397 1030 646 381 3 451 320 131 0 56 66 S16,761.11



TABLE 3

CHANGE IN wR-PAVEMENT ACCIDENTS COMPARED

TO CHANGE IN WET-WEATHER DAYS .

TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- NUMBER NUMEIER OF WE7- NUMBER OF WE7- OVERALL /NH

MEASURE OF PAVEMENT ACCIDENTS PAVEMENT ACCIOENTS REDUCTION IN WET-

lYPE PROJECTS BEFORE IMPROVEMENT AFl_ER IMPROVEMENT PAVEMENT ACCIOENTS

MIX D 25 466 223 52.4% I 50.0%

MIX E 17 423 191 54.8?6 1 52.4%

Pcc Pvr 4 139 37 73.4% / 71.0%

TOTAL 46 1030 451 56.2% / 53.8%

“::’RmAVERAGE NUMBER OF AVERAGE NUMBER OF PERCEN7 REDUCTION

YEARLY AVERAGE

BEFORE IMPROVEMENT AFi_SR IMPROVEMENT

* AMYOAT IN UHICH THEREUASAT LEAST0.01 INCH OF PRECIPITATIOU



TABLE 4

TOTAL ACCIDENTS BY IANES OF ROADWAY

TWO YEAUS BEFORE AND TWO YEARS A-R

NUMBER OF NUMBER OF

LANES PROJEC7S

2 14

4 17

6 1

6 1

TOTAL 33

ALL ACCIDENTS

lwo YEARS TWO YEARS

BEFORE AFllSR

651 600

1667 1215

59 40

4ss 2s6

2ss5 2143

H-PAVEMENT ACCIDENTS

TWO YEARS lWO YEARS

BEFORE AFTER

157 106

617 245

10 6

134 31

926 392



TABLE 5

TOTAL ACCIDENTS BY IANES OF ROADWAY
TWO YEARS BEFORE ANO TWO YEARS A!7ER

NUMBER OF NUMBER OF

LANES PROJECTS

2 10

4 3

TOTAL 13

RURAL

ALL ACCIOENTS

rwo YSARS nvo YEARS

BEFORE AFIER

24 287

62 51

405 336

WH-PAVEMEN ACCIOENTS

nvo YEARS TwoYEARS

BEFORE AFIEFl

93 55

11 4

104 59



TABLE 6

ADT

0-10,000

10,000-20,000

20,000-40,000

OVER 40,000

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AHER

NUMBER OF

PROJECTS

24

12

6

2

ALL ACCIDENTS

2 YEARS 2 YEARS

BEFORE AHER

84.8 30.9

74.9 56.7

118.0 85.6

295.5 187.0

WET-PAVEMENT ACCIOENTS

2 YEARS 2 YEARS

BEFORE A!7ER

8.6 .5.4

24.6 11.1

44.9 18.6

62.0 20.0



TABLE 7

BENEFIT/COST DATA FOR COMPLHED PROJECTS
TWO YEARS ❑ EFORE AND lWO YEARS AflER

ALL ACCIDENTS

COUNTERMEASURE NUMBER BEFOREW . BEFOREPll BEFOREFIJl BENEFIT/ sERvIcE LIFE

TYPE OF PROJECTS AmER F AFTERPI AFTERPD COST [YEARS)

MIXD 25 >1/0 822 I 570 S48 I 807 2,2s 5

MIX E 17 1/0 ma I 445 abl I ?35 902 5

WC w-r. 4 4{0 101 / 141 392 / 220 2,7 5

TOTAL 48 10)6 1s92 I 1122 2188 / 1768 3.03 5

LEQEND F - NUMBEROF PERSONSKILLED

PI. NUMBEROF PERSONSlNJUFIEO

PD- NUMBEROF PROPERTYDAMAGEACCIDENTS



TABLE 8

BENEFIT/COST DATA FOR COMPL!3ED PROJECTS

TWO YEARS BEFORE ANO TWO YEARS A~ER

W~-PAVEMENT ACCIOENTS

COUNTERMEASURE NUMBER BEFOREF/ aEFORE PU BEFoRE PD/ BENEFIT1 SEFWOELIFE

TYPE 0.= PROJECTS AFTERF “ AFTERPI AFTERPO COST (YEARS)

MIXO 25 2/0 311 / 113 287 / 102 1.ss s

MIX E 17 010 2S7 / 02 261 r 129 e 45 5

Pcc Pm. 4 !10 54/0 m / 20 102 5

TOTAL 40 310 W 1 217 S46J 230 1.08 5

LEGEND F . NUMBEROF PERSONSKILLEO

PI . NUMBEROF PERSONSINJURED

PO. NUMBEROF PRQPERTYDAMAGEACCIDENTS
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WMTEU-

MEA313RE

TYPE

MIX 0

MIx D&E

MIX D &

PCC. PVT

MIX E

Pee. PV7

GRIMOING

ToTAL

_
NW8ER

OF

RO.JECTS_

14

6

3

16

1

1

39

_

TABLE 9

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AITER

TOTAL

c03T—

;12,657 ,513

z1l,390,956

$9,191,190

S1,385,594

813,964

$Z26,757

i3k,865,974

—

(ONE YEAR A

NWBEROF ACCIDENTSTW

YEARSBEFC+!ElWRWEMEN1

1A m P{ FA

237.5 159. D 76.0 2.5

257.5 159.5 94.5 3.5

171.0 121.5 69.0 0.5

496.5 332.5 158. D 0.<

3.5 3.0 0.5 0.(

53.5 34.5 17.0 0.[

219.5 816.0 397.0 6.!

SRAGEJ

wBER OF ACCIDENTSCUE

YEARAFTER1MPRCWE

TA m PI I

2DS.O 13s..0 69.0

&u.o 303.0 129.0

129.0 Za.o 40.0

224.0 210.0 13.0

1.0 1.0 0.0

67.0 43.0 26.0

D67.O m.o 273.0

Jlr

r.

1.0

6.0

1.0

1.0

0.0

0.0

9.0

——

PERCENT

Ew

T.

12

-70

25

55

71

-25

13

.

IDM—
●FI
.

11

-38

17

91

100

-26

30

——

—
ERAGE COST

ER ACCIDENT

!iEoucEn—

$1?1,627

$25,263

267,335

22,034

s2,23k

$6,719

s9j .452



CCSJMTER-

MEAEUSE

. TYPE

Mlx o

HIXDLE

MIX 9 &

PCC. PVT

HI)( E

Pcc. Pvl

GRIMOING

TOTAL

_
UUWER

OF

toJECTS

14

6

3

14

1

1

39

TABLE 10

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE WAR AHER

TOTAL

COST

z12,657,513

;11,390,95C

89, !91,19C

$1,385,594

S13,W

$226, n

)%, 363,971

IONE YEAR A,-. .— .
WISER OF hCCIDEWSW)

1A
-

SO.5

35.5

73.0

173.5

0.5

9.0

544.[

lEFmE [SPRWESENT

m PI FA

T

37.0 13.0 0.5

20.5 15.0 0.0

1
49.0 2s.5 0.5

115.0 58.5 0.0

0.5 0.0 0.0

5.5 3.5 0.0

227.5 115.5 t.O

RAGE)

WISEROFACCIDENTSWE

YEAS

1
7A

44.0

76.0

30.0

64.0

0.0

8.0

22.0

FTER—
m
—

Ea.o

50.0

22.0

47.0

0.0

2.0

I.v. o

—

PROVE—
PI
—

16.0

26.0

7.0

77.0

0.0

6.0

R.o

-

NT—
FA
.

0.0

0.0

1.C

0.[

0.(

0.(

1.[

_

PERCENT

1EOUCTION

=

m

13 -19

114 -73

60 69

63 71

100 100

11 -71

35 37

IERAG2CDS1

CRACCIDEN1
RE2JxED—

%772,924

S112,503

s21 ,699

S5,062

$11,171

$m ,703

S114,315



COUNTER-

MEASURE

TYPE

MIX O

MIX O&E

MIX D h

Pee. PVT.

MIX E

Pee. PVT.

GRINDING

TOTAL

TABLE 11

CHANGE IN Win-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN Wfl-WEATHER OAYS “

TWO YEARS BEFORE ANO ONE YEAR AITER
(ONE YEAR AVERAGE)

NUMBER I NUMBER OF W=- 1 NUMBER OF WH-

OF lPAVEMEN7AcCIDENTs lPAVEMENTAcc10ENT:

‘ROJECTS BEFORE IMPROVEMENT AFIER IMPROVEMENl

I I

14

6

3

14

1

1

39

50.5

35.5

7s.0

173.5

0.5

9.0

244.0

U.o

76.0

30.0

64,0

0.0

8.0

222.0

OVERALL / NE7

REDuCTION IN WIT-

PAVEMENT ACCIOENT:

12.9% / 40.4%

-114.1% / -86.6%

60.0% / 67.5%

63.1% / 90.6%

100.0% I 127.5%

11.1% / 3E.6%

35.5% / 63.0%

“5=
AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REOUCTION

YEARLY AVERAGE

BEFORE IMPROVEMENT AFTER IMPROVEMENT

. ANYDAY IN UHICH lHERE UASAT LEAST0.01 rncn OF pRECIPITATIC41



. .. . . . . .. . . .. . . ... . .. . . . . . .. . . . . . .. . . . . .. . . . . .. . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . .
Ccntracc Cou-w Project Cqlet ion 6DT Cmmr,,- No.
Mtir Limirs Date lie,%”., of

Lanes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ------- ------- ------- ------- ------- ------- ------- ------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

&0914 McDmQugh
0150

m695 mam
0059

80119 Lake
0076

80069 Dwa9e
0070

429n J,HY
0050 Mad,son

k2950 09k●

0010

&2@26Hmry
0002

42S60 SteF41MSm
0076

&2S4.3St.clair
2P269

42s44 H-iism
0067

S2022 Peoria
0893

421s3 Kane
0042

42793 bone
ooa2

. –—..- ...:- .: ---, —..--.:...: .- .- .,. .. ... . .- . . .. . .. .msurT*c1n9 arm .r.,r~. SIWH, -. W... IOII on . . 9,, m Oc-
twem the US 671136 intersectim d Pratrie St. in ●nd vest of
Mach

s~urf acing and traffic simab m US 1S0 (u.. Memria{ Or. )
iron west of Fromwd Pkw., swtheast t. Wst Northland we.
i. Peoria

Rcsurfaclno on 11 104 bet- I ( 336 ●d TR 150 1 mlLa ●ast of
Ouirtcy

Resurfacing on US 45 ●t the intersectlcm ui th lnverrary L.. at
Iht southwest edge of R$veruOOds

Ch.metize the intersectlm 0+ Rahiui.g Rd. and Nord!c Rd. in
Itasca

DUk rew? rs on 1i 267 f ran US 67 ruwth of tit my north to
Delhi

Resurfacing m IL 72 f.m the -at titnits of St{thnn va(tey,
..*c to us S1 ●t Davis Jmcri On

R-r+m$ng m us 3k frca the U8W tdw of Gal.. ●ast to 11 91

Rm.rfacinu m 1L S4 tetucen pike Sd. am Ii 64 {. Savsrm

Resurfacing on I i 26 over Vcilw Crnk (remove ●xistiw struc-
ture)

Resurfacing on 11 1S f.- th* entrance of mm LsdP of Snows
Shrirn to 1i 13 west OF Oelteville

Resur+acins for ieft turn l.- m 11 159 ●t the intcrsccticm
with Glen CrOsslW Rd. in Glen C.rbm

RnurfK{W en II 159 bEtMCM Railrwd St. ●fd Uilsm St. in
c.tlirmviile

Resurfacing on 1I ~ bet- s.rttwnor Rd. wd Prospect kd. in
Peoria

v., v., -

12/201s.s

07/02/22

081201a9

11122/s0

12I1OIM

09/12/SS

1110?122

11/llta9

06/24/89

lo12alss

06121/W

11119[s2

07~27ta9

nesurfaciw, brids. .i6m$ .9, ad ~k ,qi rs ●t easrbomd Bus. 091031S2
US 20 over westbcud US 20 8.+ ●t US 20 over McL..n kllvd. in
Elflln

Rewr$.ci. g an lien Betvidcre Ewss frm DIM U3 20 ●t fi~tet.m 07/3wJ3
St. to 11 76 ●t the mrthtit tie of BeLvi&re

5,500

21 ,aoo

6,900

27,500

12,000

5,900
6,S00

2,1s0
2,150

2,?00

10,s00
10, s00

6,400
6,6420

10,400

11,900

16,000

30,200
30,200

19,600
19.600

6,8oO
4,200

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

2

6

6

4

4

2

2

2

2

2

b

2

2

4

h

k



TRA-16 PROJECTS

. . . . . . . . . . . . . . . . . . . . ..x . . . . . . ..=== ==.=. =.==. ==. =============== ..=. ==.=... =.= . . . . ..=== . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cmtracr Corer” Pro)ect Ccqlet, on AOT Center- N..
Mlmbcr Llmlts Date Measure of

Lants

94050 Effir?qhan
02.%

84061 Uirmbwo
0124

84065 Rock Istati
0075

&2a411mmc
0001

00209 Ui I I
0212

80018 Lake
0178

64017 Kert+ail
0007

426b5 Saline
000S

42W7 L-
0047

b203k hti
0238

EJ20J6Lake
OLWO

&2377 cook
0061

42357 Laurence
0018

42359 LtSsl Le
0017

44064 Kerdail
0023

Remnstr.ctto., r...ri.. i.9 .rd traffi C siwnts m the inxersu- 11/22 /2.9
tim of 1( t-i and Prince crossing Rd. at the northeast edge c.f
unt chi c.go

Resurfacing on 1k 33 5.5 miies ●ast .+ Effi!whm to the Effir@- 11@W89
ham Jasper COUW I in.

Rcmve ●xisting structure and red... with W box cukvert carry- 09/02189
iw 11 2 over drainage ditches .9 ard .? mii.? respect ive~y
mrth of Lathm Ed.

Rem.e and repiace ●xisting structure uith cmcrete l-beam 09123/89
bridge carrying Hi Iksdake Rd. over Care Creek 3 mite. west of
Hi Ildate

on Bus US 20 +rm Sh.. Rd. ●ase m Belvidere 06107t22

Res.rfacin2, c.kd .nit~i.9 .rd Pat.hlw m .outhbnwd 1-55 from 10130109
! 1 126 swth to scwh of Br.iditc-d

PCCpavament nrd bridge deck repairs to the st.wture carryiw O7I1OI89
11 64 over the T.i-state To1\.ar ,. Mettaw

neswfaci!w ad imr~llat$m of traffic a$wwls cm US M at the 11/07/22
intersection of Ommias $d. .5 mite ●ast of Dau9q0
DRWPEOFRU! HES

Cotd mil[irn ●nd rewf..iw on US 45 f,- .25 Mi 1, vest of the 08!02/22
$ntersect tcn of 11 142 ..Stt.westof Jeff e.sm St. in
Eldorti

mmval of lC RR structure on US 52 at Henke( Rd. 3.5 miies 09129122
southeast of 3tbtette

Imsurfaciw, RC box culvert, .rd bridoe repirs .(L m 11 104 0s/12/22
frm 1.4 rnit.. east of 11 336 to Burtm Rd. ●astof Quinsy

Chatmtt i ze, PWrface md tr*f+i. *iwLa at the intersection of 111071S2
1 I 62 h Lexirotm Dr. in Swth Bu.irwm ad Hoffmn Estates

Rem!rf.tins, ..terprm+ifw ●d tik re!mi r. t. 3 st-t.ru .1 L 06{17122
on us 50 fran .18 ❑ile .Dst to 4.23 ■ke ●ast of 11 1 tw.th .rd
●.%t of L.urencwi i (.!

Resurfacing on 1( 71, bstwm Cmd Creek, scuthunt of Ottaua folW@3S
●d 1k 23 in Ottawa

Resurfacing m Us 34 bet- Little Ib2k Rd. .nd Rock River i. 071cr?f29
F’(NIV

23,725

L, 000

5,300
5,300

850

7,100

2.s, 000

16,650

1,600
1,400

9,000

2,500

5,500

23,230
23,25o

17,300

3,000

2,830
2,850

10,000

D

D

D

D

D

D

o

0

D

o

D

D

o

D

D

o



mh -16 pROJECTS

. .. . . . .. . . . . . .. . . . . .. . . . . . .. . . .. . . . .. . . .. . . .. . . . . . .. . . . . .. . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . .. . . . . . . .. . . . . .. . . . . . .. .. .. .. ..
Centra, t C’nmty Pmj.cr Cmplerim AD7 canter- ))..

Ulmbr Limits Date Memwre of
LMC8

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------ ------- ------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

64040 Stememm
0052

LL073 Rock Istard
0079

80090 0 Wage
0106

2W14 Knox
0110

80000 Cook
0158

96417 ❑tii*on
0126 Bard

42049 Bock lSi_
027a

42273 Rack 1S1WK4
0099

64034 Jcrtmvi.ss
0062

%050 Bur*ul
0oa9

W3b6 card L
0049

.34CM9 carrot i
0021

:= Rc-ek lslmd

R.surf.cim m 11 5 (John Oeere Ud. J. 7th St. ●d relocat~ 11/17/89
Bkackh..k Rd. and traffic S19WLS ●t 7th md Aahn Deere fld. at [
i“ Motine CWBIMEDWITH 44073

Remve and replwce swwsrrumure c.rrwrw [ 1 26 over the SCMRTC11/08/84
RR ●d Ili chkd creek n-arthvcst of Ormne.i { 1.

Rwdwv recmstr~tian ●d drnize traffic SIWW(S m iL 5 72/12/a9
(Bl,ckh.uk Rd. ) frm Mest Of 3Sth St. in Rock lslmd east to 3rd
Sc.in Noline CmBlllEO WITH 44056

Left Cum Lam m mrthtvud I L 59 ●t Ferry td. ●ra resurfacing
on 11 59 at 1( 5 swth r- ,. Mapuvikte

Remve and reptacc structure carrww 1L 17 over Fitch Creek 2
miles ❑estofLafayette

Rmurfacirq on Kedzie ave. kmtwon 103rd St. md S7th m. ,.
Evergrem Park

Resurfacing m IL 140 bettiem 11 160 east of Alhdra wd IL
127 in Greenvitte

Resurfacing m [t 5 betwan7th St. ad FA1 ?6, ●d rtElabi -
i li tate the strwturs carryiw 1i 5 over 27th St. ●t 1 in
Mo\ine

Resurta. iw md tripie RC tax CUtvwt cm W!c4slmi. Rd. ●t Rid9e-
nooi Rd. in Milan

Reswfacim on US 34 fran vest of CmnOr&Ll Trait to west of
11 47 d recrmm=tim of the structure ..rryitw US 34 over
Blackberry creek in Vorkvi lie

!Jidcn, remirf=e, PCCpa-t md br+dw *k r~irs m us 20
frm AWIh River to 1.75 mike. north-t of 1I 24, north of
Humv*r

Rcsurfactns, construct tw m bridm, d uidm ont bridse
.( I m us 67 bet= Ocad mopeI.-d Msc+

R- muss SW! and rCPIKC with CSPpipe ..lv.rt9 carrying
us 6-24 over the sammpi. CM8i ti T%mth d r*sur+aciw 1.2
❑i 1.s =st of umt

nawe md rcptace 2 brldsn .arwiw I [ 7S *r Smd Cr& d
resurfaciw m Reh. Ar90 FaY Rd. .11 St the IL 72., Ar90 FW Rd.
intusect im S of Mt. Cnrro( I

R- 8trmmir* and rwlue u{th WC l-b bridse cbrrviwz 11
73 over Strtiie Creek

Resurfxtns m Pore 8yrm-Hi L(tile Rd. ●xtmdinn mm frm I I
26. ●lso reiocate lhe i.t.rsectim .+ 1( 64 d Port Oyrm-
mllltile Rd. ● Port Syrm

07{2?/88

11/13/89

07/01 f S9

04103189

0912218a

0710alss

lllo91bs

11/25/89

olt20\a9

10115189

11178189

09123J89

11111189

78,300
1a,300

2,800

17,200
17,200

24,825
G9,SO0

650

2.7, Coo

1,400
1,400

21,000

a,ooo

7,a50

3,600

5,300

1,500

1,675

3,500

1,225
6,750

D

D

D

D

0

D

0

D

0

D

n

0

D

D

o

D



TRA- 16 PROJECTS

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..= . . ..=. =. . . . ..=... ==. . . . . . . . . . . . . . ...=...........................============.=.===
Cmti-act [wry Project Ca@et iOn ADT Cmnter- No.

Nultlar LiIIIit, Date Measure of
Lanzs

94015 Marion
00%

64027 Rock lslard
0026

96059 Madism
0017

IAI02 Kankak.e
0021

42271 MarI..
0164

80092 Cook
0015

80097 Cook
0207

80062 Cook
0009

&401Z Ch_isn
0w3

62696 Perry
o~ol

98001 Union
0053 Ui(iiam

90390 chmvai m
0003

80182 Cwage
0014

96090 St. clair
0036

42816 Chamsign
0001

Rewrfac, ng m 11 150 m the ‘Z” curve new the mrrh t imits of 10126122
Chester

Reswfacing at the intersection of I ( 161 ard Comtry Cld Rd. lo12512a
in Ce.tm(, a

Patching ●nd joint rewir m 1L 92 (17th St.), frm west o+ lZth 05/27/89
St. , ●ast to 19th St.. in east Moiine

Re$urfaci”g on US 67 et Tol Le L.. in Godfrey, 1t 100 .t Clifton 11/19/82
Term.. Rd. northnest of Alto. md on 1\ 3 at 1( 143 i. Wed
Rive.

chame{izali.n, resurfaciw on IL 17 frm 1.57 ●ast to 360r easr 12/10/00
of Eamrid9e Dr. a(so traffic stgnals m the intersection of IL
17 and 1-57 n.rthtwwtd rm

Resurfacing on S8 US 51 +rm Ellis St. in Cmcra( city scwh 0s/21/ss
t. Calunet St. {n Cmtrat ia

Reawfacim m IL 64 ●t the intersection .ith Railroad A... *. 061Z61W
North Leke

Rca.. facing ●t the intersection of 159th St. ● Iorrence 02122/22
&*. i“ Calunet City

kccmstructim of the i.ter$wcim of US 12 at IL 83 ●nd Kens- 08/03109
ingtm Rd. with resurfacing and traffic s+9nai. in Ht. Prm.pect

Resurfsciw m the wwoaches to AnthmY 0.. on US 65 near the 09/ls/2b3
warth (imits of urkdm

Rewrf.cina, c.ld-~illiw and N CLGon US 51 m the imersec- 07J191&
tian of 11 152 i. otmmin

RM8urf8ciw m tl 146 md IL 3 ●t uare in Mim Ca. ●nd m It 37 0S104/68
in Johrtsm city in Ui!ti-mon C.. and 11 IL8 i. Herrin ●nd It 37
smith of Uari.m

nesurfaciw WI US 4S1150 ktuetn Gre90rY Av9. and 0raadi4aY St. 10116189
in wham

Resurfa. inz m 11 59 north ●d south of the intersccricm of L?.511W89
B.m.ia Sd. in U.rrenviik

Left turn tams at m inrmutim of i 1 !s8 ●nd S9th st stuth- 09f2afa9
wst of Bellevi L(c

naswfa.iw m (23 150, hetveen !@rhgiield we. h FM 76, in 10{27/3#
ChWiim

6,000

9,000

16.500

12,300
11,000

14, s00

9,100

22,000
2Z,00B

20,000

4S,260
45,260

11,200

9,200

6,150

21,000

19,0s0

4,1kcm

16,500

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E
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.. . .. .. . . . .. .. .. . . . . .. . . . .. . . . . . .. . . .. . . .. . . . . .. . . . .. .. . .. . . . . .. . . . . . .. . . . . . . . . . .. . . . .. . . . . .. . . . . . . .. . . . . . . .. . . . . .. .
Cmt,act Comcy Proj-t C.x@et iOn AOT Cmmter- w.

Nmklcr Limits Date measure of
lams

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ------- ------- ------- ------- ------- . ------ ------- ------- . . . . . . . . . . . . . . . . . . . .
SO037 u, it
0012

42663 Pec.rsa
00s5

42433 U.rmll
0079

24032 Wirrabago
0042

80281 Wi11
0047

W70 Cook
0009

20264 Cook
0005

S019SCook
OEKM

.90190 Lake
0019

80189 Lake
0020

80161 Cook
0ac6

S0117 Cook
0011

200TI Cook
0006

420S3 DWaW
0002

4Z1W Kane
0043 Cook

96026 th 1te
Oom

Recmsxrwti.m of the inters.cttm of U5 52 d 11 7 fn doliec . . . . ---

S’ecmscrwrim Of the intersectim .f U3 150 war slamrial Dr. )
ad Pmsp.t nd. i n Peoria

R-rf ●. .nd tra+f i. .mtro( Iwroveamts at the i.te.secr i en
of us 34 md US 67 in lwmwuth

Recomtruct the intersecticm of US 20 ●nd Otd milt Rd etthe
north U29e of cherry W.( (er

Recmstructim of the intersection of US 6 ●KJ Briggs rtd. in
J.{ i.t

Rcsurt.cing on ●l I f Wr Iew of US 45 (Vbth Awl at the i“ter-
scctim of 95th St just west O+ Uickorv Hilts

eas.r face the interscctim Of US 12145 ●rd 1c161YWe in Des
P1.lnes

Resurface the $nterscctim of 1t S3 ad Ridsetmd Ave I. P.Lon
Heinhts

“O,tv,w

12/12/S8

07/15/22

11111/89

11/04/59

06)20189

071%01s9

07!05189

Rtiur face the interseccim of US 45 d 11 120 e.st of Gr.ysl.ke 07/05189

Chmw(ize, resurface md imtali traffiC S19E4L* at the inter- 08119189
sect+m of 11 131 and Brmkside Ave. in wdmsan

W8urfacir.q m Des PtSiNS Aw. botucef! Vti srd Harvard St. i. WI061S9
For-t Park

Rcc.nmtructthe intwscctim, ranwe the ndian wd irmtal 1 07119189
tr.ffic sisnsks at IL 43 UKI [t 6S in Uorthbmak

Resurfacing ●t the inter.=tim Of 11 19 and 009 Pkai IIu River 0611qlss
Rd. in Schl I tar Park

R_rfuin9 W@ tmff ic simls m 1I 59 t.mmen the Oamvia- 031f4/b9
uarrenville k!d. ●nd Butterfield Rd. f. Uar.mvi lie

tewrfaclns and rcPoirs co 6 strmt.vm m Us 20 between the 12/02/ss
Fan tiwr ●d Lovell S1. in ElSin

Irntalhtimof tmffic sisML. ● the intersectim of 11 1116 12113129
d stalw St. in Cw-9i

50,000

29,350

11,000

17,025

4,930
4,950

36,150

65,004

31,9oo

27.2w

23, GO0

16,300

51,500

26.700
26,700

19,500

20,200
20,000

8,400

E

E

E

E

E

E

E

E

E

E

s

E

E

E

E

Pcc Pvl
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Cnntract Cmnt”
Nulb?r

42294 Macro
0016

62672 Adam
0173

407S9 took
0119

42185 Macro
005?

98012 Ui(l( anson
0054 Jackson

Pr. iect Cwa,let+m S01 cc4mter- Uo,~.—.—
Lim;t$ oat,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PCCmv.mcnr on Uest Mat. St. frm Uychies Rd. ●ast t. V1.tOCi O 10!18/S.S
Ave. 1“ D,C~W,

CRPCCpa.mmt, resurfsclm ad d.hie RC box culvert at fl.rtm 05/13 /3-9
creek m Ii 104 3.8 mt(es, ●ast of Ii 336 ●ast 1.8 mike., ail
east of Oulncy

uidm 8 structures, .1( m 1-?90 m-w 1-294 r-, 0.s ,nI. fm.s 02/1 1/s.9
River Rd., ad Des P1aims River betwm Ilamheim Rd. and East
River Rd. in Rmenmt t Chfcaw

Rmmve arm reptace bridge carVinn Uest Main St. over Stevens 111261SS
creek in Decatur

?atchi”g m 1-57 tram the Frankiin C.mty (im south to Johnston 07\15189
City ,ntercharqe and on IL 13 (Uakrwt St. ) frm ua(k St. ●ast to
Le.,. Ln. i. Cartiate

measure of
Lanes

. . . ..-. . . . . . . . . . . . . . . . . . . . . .
2,100

6,200
&,200

107,.S00
107,800

2,100
2,100

16,200
19,800

PCCPVT. 2

PCCPVT. 2

Pcc PV7 8

PCCPVT. 2

GRINDING 4



APPENDIXA

@

IllinoisDepartment of li’ansportation
Departmental Policies

TRA-16
December 01, 1988

SKID-ACCIDENTREDUCTIONPROGRAM

1. -, Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adequate, durable
skid resistance propertie::tand by identifying and improving
sections of roadway high or potentially high
skid-accident incidence.

2. =

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded pro,jects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for Implementation

a. Primary Activities

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway -
pavement segments.

2) The second :t:ivity (3c) involves identifying,
analyzing, improving two categories of
wet-pavement accidents locations.

a) One category is high-accident locations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

b) The other category is wet-pavement accident
locations (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
construction program.



3) The third activity (3d) concerns feedback from
field testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

b. Incorporation of Skid-Resistant Surfaces During
Construction and Rehabilitation

1) Portland Cement Concrete

.. a)

b)

Final finishing on highways with posted
speed limits in excess of 40 mph shall be
obtained by the use of a longitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish in the Standard
Specifications.

Final finishing on highways with posted
speed limits not exceeding 40 mph may be
obtained by the use of a single
longitudinal artificial turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

2) Bituminous Concrete

New surface courses shall have, as a minimum,
friction qualities equivalent to or greater than
those provided by the following guidelines.

,-

a) Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or less.

b) Mixture D should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-lane (or
greater) highways having a design ADT of
60,000 or less.

c) Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on
sfx-lane (or greater) highways having a
design ADT greater than 60,000.

-2-



The Special Provision for Skid-Resistant
Bituminous Surface describes Mixtures C, D, and E.

c. Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

1) Hfgh Accident Wet-Pavement Locations

The procedures for identifying, analyzing, and
improving high-accident locations that have an

.. .overrepresented rate of wet-pavement accidents
are included in the “Illinois Safety Improvement
Processes” and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

2) Wet-Pavement Accident Locations (Cluster Sites)

a) Identification of Cluster Sites

When a route is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnished by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Section I of “A Procedure for
Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects”, which
is included in the “Illinois
Improvement Processes.”

Safety

b) Analysis of Cluster Sites

Each cluster site that is “identified must
be analyzed by District/local agency
personnel. The analysis shall comply with
Section II ofa~: Procedure for Identifying,
Analyzing, Improving Wet-Pavement
Accfdent Locations Within Rehabilitation/
Resurfacing Projects.”

c) Corrective Treatment for Cluster Sites

After analyzing each cluster site, the
District/local agency shall select the
appropriate corrective treatment in
accordance with Section 111 of “A Procedure
for Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects.”

.
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d) Documentation of Process

The identification, analysis, and
improvement of each cluster site must be
documented and become part of the location
study report for State projects and project
development report for 1oca1 agency
projects.

d. Evaluating and Reporting on Effectiveness of the Program
.

1)

2)

3)

4)

- 5)

6)

The Bureau of Materials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance
properties are durable and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research
will develop a friction-test data base for
retrieval and for subsequent data analysis.

The Bureau of Materials and Physical Research
will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to Illinois surfaces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic and the Districts,
will determine whether selected countermeasures
on rehabilitation/resurfacing projects have been
effective in reducing wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materials, and Physical Research
for inclusion in their annual report.

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of Illinois’ Skid Accident Reduction
Program on both the State and local highway
systems.

The Bureau of Traffic will include in their
annual ‘Evaluation and Report of the Highway
Safety Construction Program” data on wet-pavement
accident locations
Improvement Program.

improved under the” Safety

-4-



4. Responsibilities

a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic is responsible for the
maintenance, updating and dissemination of this Policy.

5. “ Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Building...

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENTREDUCTION
PROGRAM,Effective March 15, 1984

llirector of Highways *

?& 1///$3
Director o ra JC a ety Date

-5-



THE ILLINOIS SKID-ACCIDENT REDUCTIONPROGRAM
(TRA-16)

ACCIDENT ANALYSIS PORTION

PurDose and ScoDe

The purpose of this section is to assess the effectiveness of the various

countermeasures used, as part of the rehabilitation/resurfacing projects, to

reduce the number of wet-pavement crashes in Illinois. This assessment

includes 99 projects for which contracts were awarded between July 1986

August 1990. According to reports issued by the Bureau of Construction

and

(BOC),

38 of the projects included in this report had a completion date prior to

1990. Therefore, crash data are available for each of these projects for two

calendar years

1990 and crash

each project.

after completion. The remaining 61 projects were completed in

data are available for only one year after the completion of

Each of the 99 projects had at least one type of engineering countermeasure

applied in an attempt to reduce skidding related crashes on wet pavement

surfaces. The projects were categorized according to the type of treatment

used. In all, there were seven treatment categories. They are shown in the

following table.

Treatment No. Of
Pro.iects

Treatment No. Of
Projects

Mix D 51 Mix D ti PCC Pavement 3
Mix E 31 PCC Pavement 2
MixD&E 9 Grinding 1
MixC&E 2
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Background

On March 15, 1984, IOOT issued Department Policy TRA-16, Skid-Accident

Reduction Program (Appendix A). The policy was in direct response to the

Federal Highway Administration’s (FHWA) Technical Advisory T5040.17. The

Federal advisory outlined three basic activities required for a Skid-Accident

Reduction Program. The TRA-16 policy describes and outlines the procedures to

be followed in the implementation of a cost-effective skid-accident reduction

program. This policy applies to all federal and state funded projects on the

interstate, primary, federal-aid secondary, and federal-aid urban systems,

except maintenance and intermittent resurfacing projects. TRA-16 includes the

following guidelines for implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement. segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet

pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b) The other category is wet pavement accident locations (cluster

sites) within rehabilitation/resurfacing projects impraved as part

of the regular construction programs.
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3.

This

Three

Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

section is a

determine whether

part of the third guideline, Its

selected countermeasures or rehab”

focus is primarily to

litdtion/resurfacing

projects have been effective in reducing wet-pavement crashes. Since its

inception in 1984, there have been approximately 420 contracts awarded under

the guidelines of the program. This analysis examines the projects that have

crash data available for at least one year after completion and have not been

previously reported.

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the

TRA-16 program makes use of crash data for the two calendar years before the

starting year of each project and compares that to crash data for one

calendar year after the completion year for projects completed in 1990. Oata

for two calendar years before and after the completion year were used to

evaluate projects completed in 1989. Projects with one

available after completion are referred to as “2 and 1“

with two years of crash data available after completion

“2 and 2“ projects. In the case of “2 and 1“ projects,

year of crash data

projects, and projects

are

the

presented as a one-year average in order to reflect an equa”

between the “before” and “after” periods.

referred to as

crash data are

comparison
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The 99 projects were grouped for evaluation purposes in a number of different

ways. They were divided into categories according to the type of

countermeasure that was applied to each of them. The crash experience for

each project was analyzed using before and after crash data for total and

wet-pavement crashes. The change (increase or decrease) in the number of

wet-pavement crashes was then compared to the change in the number of days

that the pavement was actually wet. The projects were also evaluated

according to the number of lanes of roadway, whether the roadway was rural or

urban, and average daily traffic (ADT) range. Finally, a benefit/cost

analysis was done for each treatment used. For evaluation purposes, the major

focus will be on the 38 “2 and 2“ projects. This is because actual crash data

are available for each of the two years before and two years after and there

is no need to present the data in the form of a yearly average, which is the

case with the “2 and 1“ projects.

Results

On roadway segments included in the “2 and 2“ analysis, there were 38 projects

completed at a total cost of $33,978,749. At these 38 locations there were

1,408 property damage, 697 personal injury, and 11 fatal crashes in the before

period. This is a total of 2,116 crashes. In the after period, at these same

locations, there were 1,151 property damage, 543 personal injury, and 14 fatal

crashes, for a total of 1,708 crashes (Table l). This equates to reductions

of 19 percent for total crashes and 21 percent for severe (personal injury,

and fatal) crashes.
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The wet pavement crashes at these locations were reduced substantially more

than total crashes.

injury, and one fata”

105 personal injury,

decline from 619 era:

They dropped from 404 property damage, 214 personal

crashes during the before period to 208 property damage,

and two fatal crashes in the after period. This is a

hes before the treatment application to 315 crashes after

the treatment for a reduction of 49 percent in total crashes and 50 percent in

severe crashes (Table 2). The countermeasure which was most successful in

decreasing wet-pavement crashes was PCC Pavement, which showed a 100 percent

reduction in crashes, however, it was used on only one project and the data

that is available is not enough to draw a clear conclusion on the actual

effectiveness of the countermeasure. Mix E, which was used on 14 projects,

reduced total crashes 63 percent and crash severity by 61 percent. At a total

cost of $1,385,594 the average cost per crash reduced is $2,519. Mix D & PCC

Pavement was used on three projects and reduced totil crashes

crash severity 85 percent. With a total cost of $9,191,190,

average cost per crash reduced of $31,694. Mix D, used on 13

reduced total crashes and crash severity by 50 percent and 56

77 percent and

t showed an

projects,

percent,

respectively. Its total cost of $11,770.288 equates to an average cost per

crash reduced of $294,257. Mix D and E, used on six projects, and grinding,

used on one project, were not successful in reducing wet-pavement crashes.

Each countermeasure showed an increase in both total crashes and crash

severity.

The reduction in wet-pavement crashes does appear to be remarkable, but one

last variable must be taken into consideration. That variable is the number
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of days on which the pavement was actually wet: more precisely, the number of

days on which there was at least .01 inch of precipitation. According to data

from the National Weather Service, and shown on Table 3, the average number of

wet-pavement days per year in the before period was 171. The number of

wet-pavement days in the after period was 220. This is an increase of 28.6

percent. When this is applied to the overall change in wet-pavement crashes,

a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained.

Had there been no skid proofing countermeasures applied at these 38 locations,

one would expect the number of wet-pavement crashes to change by the same

percentage as wet pavement days -- in this case an increase of 28.6 percent.

However, Table 3 shows that by applying skid-proofing countermeasures,

wet-pavement crashes were reduced by 49.1 percent overall, for a net reduction

of 77.7 percent (49.1 + 28.6). The most effective countermeasure, Mix D and

PCC Pavement, was used on three projects and showed a net reduction of 105.9

percent. Mix E, which was used on 14 projects, had a net reduction of 92.0

percent. Mix D, which was used on 13 projects, reduced wet-pavement crashes

by 78.6 percent. PCC Pavement, used as a countermeasure in only one project,

was not included in this comparison, since the occurrence of crashes was

relatively rare.



Page Seven

Type of Roadway

As shown on Tables 4 and 5, 25 (66 percent) of the 38 “2 and 2“ projects were

on urban roadways and 13 (34 percent) were on rural roadways. Of the 25 urban

projects, 19 were on 4-lane roads, and six were on 2-lane roads. Total

crashes on urban roads decreased from 1,885 to 1,467 (22.2 percent) and

wet-pavement crashes decreased from 580 to 272 (53.1 percent). On rural

roadways, 11 of 13 were on 2-lane roads

4-lane roadways. Totil crashes for all

(4.3 percent) and wet-pavement crashes

Average Daily Traffic

Each of the 38 “2 and 2“

according to the average

The remaining two projects were on

13 locations increased from 231 to 241

ncreased from 39 to 43 [10.3 percent).

projects was placed into one of four categories

daily traffic (ADT) of that project. Each category

covers a range of ADT. The ADT ranges were 0-10,000; 10,001-20,000;

20,001-40,000; and over 40,000. Of the 38 projects, 14 were in the ADT range

of 0-10,000; 10 in 10,001-20,000; 11

the over 40,000 range (Table 6)

In the 0-10,000 range, total crashes

crashes per project (25.8 percent).

in 20,001-40,000; and three projects in

declined from an average of 6.6 to 4.9

Wet-pavement crashes went down from an

average of 1.0 to 0.9 (10.0 percent).

In the 10,001-20,000 range, total crashes per project decreased from an

average of 53.1 to 36.0 (32.2 percent), and wet-pavement crashes decreased



Page Eight

from an average of 17.4 to 6.7 (61.5 percent). In the 20,001-40,000 range,

total crashes decreased from an average of 106.5 to 99.7 (6.4 percent), and

wet-pavement crashes declined from an average of 26.8 to 18.3 (31.7 percent).

In the over 40,000 range, total crashes decreased from an average of 106.6 to

60.7 (43.1 percent) and wet-pavement crashes decreased from an average of 45.3

to 11.7 (74.2 percent).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 38 “2 and 2“ projects. Table 7

shows the total number of property damage crashes as well as the number of

people killed and injured in all crashes at each of the 38 locations. Table 8

shows similar data as Table 7, but Table 8 deals only with wet-pavement

crashes. Mix E, which was used on 14 projects, showed a Benefit/Cost ratio of

11.60 per crash reduced per service life of the countermeasure. Mix D & PCC

Pavement, used on three projects, showed a ratio of 1.16, and Mix D, used on

13 projects, showed

ratio of 10.90, Mix

a ratio of 0.04.

2 and 1 Preliminary

a ratio ofO.66.

D & PCC Pavement

Projects

There were a total of 61 “2 and

preliminary evaluation has been

For wet-pavement

showed a ratio of

crashes, Mix E showed a

0.94, and Mix D showed

1“ projects eligible for this report. A brief

done on these 61 projects in preparation for a

more detailed final evaluation which will be conducted in next year’s report.

There were a total of five countermeasures Which Were used at the 61 “2 and 1“

locations. They areMix D, Mix D& E, Mix E, PCC Pavement, and Mix C & E.
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The crash data are presented as a one-year average in order to allow an equal

comparison between the “before” and “after” periods. Table 9 shows the total

crash data for the “2 and 1“ projects. In the before period there was a one-

year average of 1,721.5 total crashes at the 61 locations. Total crashes were

reduced in the after period to 1,328.0. This is a reduction of 23 percent.

Crashes involving injuries or fatalities were reduced from 539.5 (536.0

personal injury and 3.5 fatal) crashes to 388.0 (383.0 personal injury and 5.0

fatal) crashes for a reduction of 28 percent. Table 10 shows similar

wet-pavement crash history for the same 61 locations.

“2 and 2“ projects, wet pavement

relation to total accidents.

In the before period there was a

crashes, and in the after period

percent. Crashes invo’

(130.0 personal injury

and 1.0 fatal) crashes

countermeasure which

wet-pavement crashes

wet-pavement crashes

crashes were reduced

As in the case with the

substantially in

one-year average of 377.5 total wet-pavement

there were 213.0. This is a reduction of 44

ving injuries or fatalities were reduced from 30.5

injuryand 0.5 fatal) crashes to 63.0 (62.0 personal

This is a reduction of 52 percent. The

appears to be the most successful overall in reducing

is Mix E, which was used on 17 projects and reduced total

by 52 percent and crashes involving injuries or

fatalities

When these

by 58 percent.

figures are compared to the wet-weather data on Table 11, it

appears that each countermeasure, with the exception of PCC Pavement, has been

extremely successful in reducing wet-pavement crashes. Mix E had the greatest

net reduction of 70.5 percent.
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Conclusion

Upon examination of the results it appears that the skid-proofing

countermeasures used were effective in reducing the occurrence of wet-pavement

crashes. Even when compared to the change in the number of wet-weather days,

wet-pavement crashes decreased at a higher rate. Of the countermeasures used

on “2 and 2“ projects, PCC Pavement. was the most effective at reducing

wet-pavement crashes. However, PCC Pavement was used on only one project and

it is difficult to gain a true representation of its effectiveness with so

little data available. Mix E, which had a net reductionof 92.0 percent, was

used on 14 projects and shows a better example of the effectiveness of the

countermeasure. Mix O & PCC Pavement was used on three projects and also

showed a very high net reduction of 105.9 percent. In the case of the “2 and

1“ projects, the countermeasure which showed the highest percent reduction was

Mix E.
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TABLE 2
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TABLE 3

CHANGE IN WET-PAVEMENT CRASHES COMPARED

TO CHANGE IN WET–WEATHER DAYS *

TWO YEARS BEFORE AND TWO YEARS AtTER

COUNTER– NUMBER NUMBER OF WE7- NUMBER OF WET– OVERALL / NE7

MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET–

lYPE PROJECTS BEFORE IMPROVEMENT AHER IMPROVEMENT PAVEMENT CRASHES

MIX D 13 32 16 Em)’% I 78.3%

MIX D&E 6 71 114 –60.6% / –32.0%

MIXD & 3 150 34 Z’.3% / 105.9%

Pee. Pvr.

MIX E 14 347 127 63.4% \ 92.0%

Pee. PVT. 1 1 0 100.0% I 128.6%

GRINDING 1 18 24 -33.3% I -4.7%

TOTAL 33 619 315 49.1% I 77.7%

AVER4GE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTK3N

ANNUAL AVERAGE I W13-WEATHER DAYS I WH-WEATHER DAYS I IN W~-WEATHER I

NUMBER OF BEFORE IMPROVEMENT A~ER IMPROVEMENT DAYS

W-– WEATHER

DAYS 171 220 -26.6

● ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION



TAB LE 4

TOTAL CRASHES BY LANES OF ROADWAY

TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN

NUMBER OF NUMBER OF

LANES PROJECTS

2 6

4 19

TOTAL 25

AU CRASHES

TWO YEARS TWO YEARS

BEFORE AFTER

195 132

1693 1335

1s2s +467

kV!H-PAVEh4ENT CRASHES

Two YEARS Two YEARS

BEFORE AFIER

63 40

517 232

5s0 272



TABLE 5

TOTAL CRASHES BY LANES OF ROADWAY

TWO YEARS BEFORE AND TWO YEARS AITER

RURAL

NUMBER OF NUMBER OF

IANES PROJECTS

2 11

4 2

TOTAL 13

ALL CRASHES

lWO YEARS Two VEARS

BEFOFIE AITER

115 112

116 12s

231 241

W~-PAVEMENT CRASHES

Two YEARS Two YEARS

BEFORE AITER

20 19

19 24

39 43



ADT

0-10,000

10,001-20,000

20,001-40,000

@lER40,000

TOTAL

TABLE 6

AVERAGE CRASHES PER PROJECT BY ADT RANGE

TWO YEARS BEFORE AND TWO YEARS AFIER

NUMBEROF
PROJECTS

14

10

11

3

38

BEFORE AFIER BEFORE AFIER

6.6 4.9 1.0 0.9

53.1 36.0 17.4 6.7

106.5 99.7 26.8 18.3

106.6 60.7 45.3 11.7



TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS

TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES

COUNTERMEASURE NUMBER BEFORE F/ BEFORE PII BEFORE PEV BENEFIT / SERVICE LIFE

TYPE OF PROJECTS AFIER F AFTER PI AHER PO COST (YEARS)

MIX D 13 31 2 87 I 40 94/ 56 0.66 5

MlXD6i E 6 9/ 8 312/ 354 319 J 511 –0.57 5

MIX D & 3 II 1 1491 71 243 I 111 1.1s 5

Pcc PVT.

MIX E 14 0/ 3 513/ 346 677 I 366 11.60 5

Pcc PVT. 1 0/ o 2/ 2 61 1 7.52 5

GRINDING 1 0/ 2 55 I 78 69/ S4 -31.53 5

TOTAL 36 13/ 16 1118/ 897 14061 1151 0.62 5

LEGEND: F = NUMBER OF PERSONS KILLED

PI - NUMBER OF PERSONS INJURED

PO = NUMBER OF PROPERIY DAMAGE CRASHES

NowThe BenetWCost ratio is the monetary accident sa~ngs realized fhrough a reduction In the number of crashes

at a location divided by the imprmmment COS* ss applied over the service Me of tie improvement

Using this methml, costs end bandits maybe evraesed as either an aqutialent mnual or pracent wti value

of the projact- Arry project wtth a benem-m-c~t (BKO rati graabr hen 1.0 IS considered economically succeeaful

and the project with tie highest ratio is cons~ar~ mat d~irhle. The B/c technique is probably the most commonly

used of the economic analysis techniques.



TABLE 8

BENEFIT/COST DATA FOR COMPLETED PROJECTS

TWO YEARS BEFORE AND TWO Y13WS AFTER
WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFORE F/ SEFORE PII BEFORE PD/ BENEFIT / SERVICE LIFE

TYPE OF PROJECTS AFIER F AFTER PI AITER PO COST (YEARS)

MIX D 13 0/ o 91 7 231 12 0.04 5

MIX D&E 6 01 0 501 5$ 41 I 75 -0.12 5

MIX D .3. 3 II 1 79/ 9 WI 26 0.94 5

Pcc PVT.

MIX E 14 01 0 1SS/ 78 230 i 81 10.90 5

Pcc PVT. 1 of o 0/ o 1/ o i .50 5

GRINDING 1 0/ 2 10/ 17 11/ 14 –23.26 5

TOTAL 3s 1/ 3 S441 167 404/ 20s 0.52 5

LEGEND: F = NUMSER OF PERSONS IGLLED

Pi = NUMBER OF PERSONS INJURED

PO = NUMBER OF PROPEKIY DAMAGE CRASHES

Notdtw Benai’WCost ratio isthe m-- ~c~e~ -hm rdi thwgh a Much inhe number d crashes

ataIoo*ondivided by the impmment c~~ as a!?plii over the sotica life of the improvement

Using this method. CC=* Md banefi may be epre=s~ - e~er m quhdent annual w present worrh value

d the projact kY pmj=t with a be--ti-cmt (B/C) ratio 9rea*r mm 1.o k co~~er~ ~on~ic~ly a~~a~l

and tha projact * tha highest r~o ~ co~ider~ m~t desu*le. The BE khnique u probbly the moat cc+nmonly

usad ot tha economic analysis tachniquas.



TABLE 9

TOTAL CRASHES BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AITER

(ONE YEAR AVERAGE)

:OUNTER-

MEASURE

TYPE ‘“y :::. H J“ “= ‘: ‘;,. EPFICllECTS

MIX C&E 2 S257,’J72 1@35 74.5 3$.0 1.0 82,0 61.0 21.0 0.0 23 34 52.103.39

MIX D w S28.537Z36 869.0 5a5.0 282.0 2.0 679.0 4m.0 170,0 2.0 22 37 S27,923.92

MIX DSi E 3 S!,0S8,659 23&o 156.0 76,5 i .s 222,0 147,0 74,0 1.0 5 4 S17,31O.98

MIX E 17 S3,48W40 645.0 438.0 1770 0,0 424,0 ‘2940 128.0 2,0 31 27 3B,SS.M6

Pcc w. 1 S620,429 3.5 3,0 0.5 0.0 3.0 0.0 3,0 0.0 14 -m S272,171.CJ3

TOTAL 61 Ssww,sw 1721,5 1182.0 5?.3.0 3.5 1328.0 940.0 W.o 5.0 23 28 sit3,.905.25



+

CCUNTER- NUMSER

MEASU%E w

PROJECTS

MIXC6E 2

MUD

MIXD6E

36

3

MC(E I 17

I

Pm w-n 1

TOTN I 61

TABLE 10

TOTAL WET-PAVEMENT CRASHES BY COUNTERMEASURE TYPE

FOR TWO YEARS BEFORE AND ONE YEAR A17ER

(ONE YEAR AVEIUGE)

NUMSER W CRASHES NUMSE14 OF CRASHES FERC~T AVERAOE COST

TOTAL IN THE BEFORE PERIOO IN THE #FTER PERlOO REDUCTION PER ACCIMNT

cOST 1A Po PI FA TA PD PI FA TA PI+FA RECUCED

S257,072 18.0 12.5 5,5 0.0 10.0 9.0 1,0 0.0 44 82 2s,440.20

s26.S37,23S 173.s 113.0 W.5 0.0 106.0 76.0 2!20 1,0 39 so S7S,628.SS

S1,C.03,659 *,5 34.0 24.0 0.5 %.0 23.0 13,0 0.0 54 47 S9,232 .52

s8,4s5 ,040 144.5 22,0 45.5 0.0 70.0 6!.0 10.0 0.0 52 54 S22,778.62

26M,429 1,0 1,0 0,0 0.0 1,0 0,0 1.0 0,0 0 0 NA

2s6.%$-2,sss 3n,5 247.0 1wl.o 0.5 213,0 i50,0 62,0 1,0 44 52 s44.’al3axl



COUNTER-

MEASURE

TYPE

MIX C&E

MIXD

MIX D&E

MIX E

Pcc Pvr.

TOTAL

TABLE 11

CHANGE IN WET-PAVEMENT CRASHES COMPARED

TO CHANGE IN WET–WEATHER DAYS ●

TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)

NUMBER

OF

PROJECTS

2

38

3

17

61

NUMBER OF WH- NUMBER OF W=–

PAVEMENT CRASHES PAVEMENT CRASHES

BEFORE lMPROVEMENf A~ER IMPROVEMENT

18.0 I 10.0

I
173.5 1C6.o

56.5

I

36.0

144.5 70.0

1.0 I 1.0

377.5 213.0

OVERALL /N=

REDUCTION IN W=-

PAVEMENT CRASHES

44.4% I 63.3%

38.9% I 57.6%

38.5% I 57.4%

51.6% I 70.5%

0.0%I 18.S%

43.s% \ 62.5%

AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTk3N

ANNUAL AVERAGE W=-WEATHER DAYS WET-WEATHER DAYS IN W=-WEATHER

NUMBER OF BEFORE IMPROVEMEIW AFTER IMPROVEMENT DAYS

W~- WEATHER
DAYS 19s 233 – 18.S%

I I

● ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION



TM. 16 PROJECTS

.. . . . . .. . . . .. . . . . .. . . . . . .. .. . .. . .. .. .. . . . . . .. . . . . .. . . . . . .. . . . . . . .. . . . . . . .. . . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . . .
cult act Cmmty’ Project Cmpkt, m ml Cclnter - M..
Ntir Limits Date measure of

.--w. e~. ~.. --~e--~-. ---. -.. ---e7-e --. A-. e... --. ----~ -.mm----- e~--e-~m- ..--- . . . ..-.. ------ ~----- . ..-m-... --- Am~--. --. -~...y -

98025 frtil in
0082

96WI UWIW
Ocw

.S.6119 Lako
0076

W@% Effingimm
0157

80126 OuPage
0025

W03V Jefferson
0032

26072 McLtan
0056

3424; Henl-y

96037 clay
0274

94050 Effit’QhaM
0236

2&105 wimebwo
0294

96217 Randolph
0056

80290 cook
0102

24061Uimebsm
0124

34056 Ogie
0072

24065 Rock Islam
0073

Rasurfam 11 16 between Christwer ati West City 12/04/90

2.67 ml Les of res.rfaci.9 m Main St. bet..m Ai rfmrt Rd. oalw)w
.rd E. 9th St. ud m Cwlamre B[vd. bctnem u. 7th St. and
E. 7th St. in Fair fietd

Resur+aciw on US L5 ●t the intersect{ m with Inverrmy Ln. at 08120/89
the southwest edge of Riverwcds

3.97 rni~es of resurfaciw m II 33 frm 0.7 to 4.? mi(es tO129/VO
●.st of Effi.ghm

Re.mstrucri. n, resurfacing ●nd traffic s!gnals .1 the intemet- 11f22f89
tfm of 1t 66 ●d PrlrXe Cr0ssim3 Rd. mt the northeast edge of
west ch icw.

ne(txar. ! I 148 ●nd icprwe WC.!... *SMcmr$al Or. frcin 11/26/90
Triangle St. to the intermcrim of It 37 in kit. ve-

R.wrfaciw m &ua (o* 1-5S bee- i-7k ●nd 1-55 in 08126192
Bbar$nicgt.n and Ila-i

Remwe ●d replace ●xtat<na RC bon c.tvmt c.rwins US 6 11/07/90
~ ;j;~in.we ditch 0.9 ❑ ites west of Orion Rd. norrh of

B{ tuninow concrete wvmmt ●d ● dotble 10I X1OOUC box cu(vert 12107190
m w 50 frmn awroximatclv 1.2 ❑ iles uest of xcnia, ●ast to
north of Xmi a

Resurfacing cm 11 33 5.5 niies ●ast of Effinshm to the Effing. 11{09 /89
hm Jasper C.ouw’ I inc

1.26 mikm of resurfacer.s and 2. 3-SW PPC l-beam bridges w/29/90
cm I ( 251, over Ki ~kk Cr. and r*surfue the int.rsut ton
of Eaxter Rd. rd Eehtllfn W. 2 ❑ l Ies south of Rockford

Roccmstructim of the intersectim of 11 4 (Jwkcwi St. ) 10116190
●d St. Louis St. in Spwta

Rwove ati rsoiace the *xist iw cmcrete deck m 2 strictures
both over FAl 94 (Ifiehigan City Rd. )

11117/90

n- ●xi sting structur. d rwt== with ac baa c.lvwt carry- 09102189
irm IL 2 over draimw ditches .9 m+ .7 rniie respectively
mrth of Lathm ~d.

mmmtrwtim .+ the immm.%im 0+ 11 2 .nd II 72, ●d b.idgc 061 f9190
Carrying I L 2 over Mi LI Creek 8( I northeast of Byrm

Rmmve ad whce exi8th *tmtwe ui th cmcrete 1-bcm W12.V89
bridge .arryiw IIiil%&Le Rd. aver Came Creek 3 rni1.8 uest .f
Hil Lsdate

6,000

9,000

27, S00

4,600

23,725

8,000

20,000

3,800

2,100

4,000

3,700

5,M0

81,650

S.300

6,525

Wo

c
E

c
E

o

0

0

D

0

D

o

D

D

D

D

D

D

o

2

2

4

2

k

2

4

2

2

2

4

2

6

2

2

2



TRA- 16 PROJECTS

. . . ..==. =.====. . . ..==. =m=== . . . . . . . . . . . . . . . . . . . . . . . . . . ..x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...=======.==.==.======.========
contract Cmnty Project cawlatic.. AOr c-t=,. NO.
muter Limits Date measure

. . . . .. . . .. . . . . .. . . . .. . .. .. . . . . .. . . . . .. . . . .. . .. .. . . . .. . . . .. . .. . .------- . . . . .. . ------- . . . .. . .. .. . . . . .. . . . . .. .
42818 Kankakee
0028

24023 ogle
0116

8&078 m{ teside
O1lB

=039 8“.,,.
0165 Putnam

34106 b’hitestde
0166

24221 Wite.ide
0096

9UW La.rcnu
0016

24154 Rock lslwd
0023

24234 ogt*
0091

80437 Lake
0075

86160 Mw8h8( (
0114

200 Cmk

28014 KW3X
0110

S4034 Jctmv(ess
0062

W&6 Carroll
0049

64279 Macon
0W2

RefmbiI itate 3 sees of twin bridws c.(1 on 1-57, over Soidier 12/10/90
Cr.ek, Lrimw(t Rd. ad over Cmr. ih RR north of 11 17 ●t the
●Ut cd9e of Kmkakee

Rnwe strwture ●i reptue .tth a PPC I-ham bridge 03/25/90
c.rrying 11 72 over Kittuck Creek

Rmwve structure and replace With a 3-spin W-hem br!dge carry- 10126190
{W us 30 over fmrmepin Feeder Canal

Removeard replace the ●xisting c.ncrete deck m the bridge car- L36c26190
rying IL 89 over the [Ilimis River

Removeand .epkme cmcrece deck on the structure carrying US 30 10I12I9O
ever the CNURR ml resurface approaches 3 mi[es marthuesr .f
Morri s..

Rrnve and replace ●xistin9 st.wture carrvi”g Garden Plain 10/06190
Rd. over Catta! ( Creek 5 miles west ot M.rrisc$,

R-”rf acing, shoulders and patching m US 50 +.- 3 mile. east tl/16/90
of L.wenceville to the ltitw state tine

Ui&.ino ●l resurfaciw m Iiilladde Rd. betwen256th St. and 11/30190
M.slim Rd. ●it west of Hil Lsdst8

R-C ud repiace ●xist Iw strwwre cwrving US 52 over 10/06/90
Buffalo Creek 1 mite rwthwest of Poi.

.38 miles of resurfacirw and traffic sinml n-dcrnizat ion an 10IO6I9O
t ~ 173 (Sh*ridan Rd.) fran 7th 3t. t. 9th St. in Uinthrop
n.rber

Em cutvert on IC 17 at Judd creek 4 UIites west of US 51 12/03/90
south of Ucmna

widening of 3 structures on 1-94: over miehisan Cmt.al 10/31/90
RR, over BKCT RR, ml over Dolton Ave. in lloltm ad
cat-t City

Rawave and replace structure carryiw IL 17 cwcr f itch Creek 2 11/13/89
miIes WSt Of Lafsyecta

widen, reaurf rice, PC2 wvemnt ad brld9e clack rwai rs m US 20 11/23189
frm Aw19 River to 1.73 MIike$ mrthiinr of 11 S4, norrh of
lmwver

Remw nr!d reptmce 2 br{dws carwim 1t 78 over sad Creek .rd 11/18/89
rcsurfaciw m Rel. Ar90 FaY Rd. aki at the 11 78, Arm F.Y Rd.
intersect i m S of Nt. Carrot I

Resurface wnd Widen the bridse Carwi. g 1I 105 over Sprins 1112WW
creek ud traffic sisml. m 11 48 frm US 51 t. 1( 105 thm
.ast m 11 105 to BU US 51

18,000

2,800

7,400

4,200

5.100

900

6,700

8s0

am

12,000

1,200

73,0D0

650

3,600

1,675

12.600

. .. . . .
D

D

D

D

D

D

o

D

D

D

D

D

o

D

D

0

of
L.nes
. . . . . .

6

2

2

2

2

2

4

2

2

4

2

6

2

2

2

2



TRA-16 PROJECTS

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cant Pact camty Prc.j*c1 Cmvlet ion 6DT Ccumer- Il..
Murber Limits Date Measure of

Lanes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ------- ------- ------- ------- ------- . . . . . . . ------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S4D69 C.3,,0L 1 n-w structure ●d rwlac* Ui th PPC 1-be-n b.id9e carrvinn 1t 09/W89 3,500
002t

S6052 R.xk lsiard
0063

24050 n“,.,”
00s9

24056 UiNub.
0109 8mne

S611 M.Lean

2417SUhttessde
0043

24235 Dekmlb
0033

42b6D Stefilmm
0076

428n carrot 1
00s2

24197 name
0023

24193 carrot I
0026

24m Vhitesi&
0032

80501 uill
am

S6112 !farsha( I
0104

S6119 Grti
0010

96194 St.cl air
0033

73 over Straddle creak

Resurfacing m Port Bwm-Iii 1isdde Rd. extending ●ast f mm 11 11/11/89
24, a[ so relmate the tntersecci on of 1( S4 and Port Byron-
Hit(ndale Rd. at Port Byron

R-e truss span ad rep(ace with CSPpipe culverts Carryfng 10/15/5P
us 6-34 over the Hemeptn Carol am+ T.wath ad resurfaclm 1.2
MI ics vest of Uawet

1.82 m%(es of PCCpwem?nt and 2 dotble box culverts on km US 10/17/90
20. bet.em the Northenss 10[ l.aY ●d Olsen Rd. ●ast of Rcckf.rd

1.75 m!les of resurfacing m southbami US 51 (Center St. 1
fmn Hwey St. much to Daktud Ave. ,. Btocnl”grm,
Nmmli

Rcuc.ve●nd replace extst itw structure and resurface ●wraaches
..rrying us 30 over the 2SW RR west of St*rling

Reuwe and reptace ●xisting structure carrying 1I 72 over a
dm imge Qi cch and resurface swmmches 3 mi1●s .esr of
Klrklmd

Resurf.ciw on 11 26 over Veltou Creek (rnwve .xist{rm8truc-
tur*)

RUurfaci r-3 m 1( W. kc= Pik* M. ●d It 64 In SWvmma

kemwe ard rep~ace bridse carwiw 1( 76 we? Beaver Creek 1.5
miies southwest of Pwlm Grove

Rumve md replnce bridze CarWiW 11 M over a tribta~ of
the East Fork of P1m creek 4 rnitea mrth of W. Carroll

Remove●d repiac. britie .wwiw US 30 wer the Rack River
2 ❑iles .est of Rock Falls

wfdm ●xiatiw bridm cwwift? US6 o’.w che M card, and re-
wrtuiw m US 6 d mm Dr. wc the ●ast Ilmim of Rock-
&(*

Rmve ●d rtp(me tht bridw earvim II 17 over The Illtmis
River me Lacm

.66 mites resurfaciw m i t ?13 frm Mary Ave. to Lincoln
St. in coal City

121Q5190

12/15/70

11/10/90

06/2&/fJ9

11/11/89

12/08/90

07/12/90

12115190

IonI/w

12122190

03/18/90

0.33 mileg .+ r-urfncim m US 50 at the interswtim uich 121071P+J
3hiloh Rd, in O, Fallm

1,225

1,500

11,900

17,600

I.,oml

950

6,6J2O

10,500

2,600

7W2

6,500

60,aoa

5.900

8,400

13,000

0

0

D

D

0

D

D

o

D

D

o

D

o

D

D

0

2

2

2

4

2

2

2

2

2

2

2

2

4

2

2

2



TRA- 16 PROJECTS

.. .. . . . . .. . . . .. . .. .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . . . .. . . . . .. . . .. . . . . .. . . . .. . . .. . . . . .. . . . . .. . . . .. . . . . .. . . . . .. . . . . . . . .. . . .
Cmtract Comty Project Ccqltetlcm ml Colmter- N..

Nmbe, Limits Date Me,.”,. of
Luln

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ------- ------- ------- ------- ------- ------- ------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
S4178 ogle
00.57

961W RaruJot9h
0146

.56121 lrM@,
017a

%173 ulrw&.1.w
0180

s4176 Bureau
0182

40973 MCOonmqh
0274

.90018 Lake
017s

50016 Lake
Om

44064 Kcmb(l
0023

96156 St. Clair
0033

80209 will
0212

96169 St. Clair
0027

Q6131 St. Clair
0236 mdlsm

3d022 Peoria
00’45

L30000 Cook
0158

44073 R-k lslmrJ
0079

Rc b. cut wc and resurface the Wpma.hes carry$m 11 72 DS/21/9D
over a draina9e ditch 250 ft. . ..C .+ the m. Vernon Rd.
intmsecti.m north of F.rrestm

1.o2 rniies of resurtaclw w I ( 3 frm 0.15 ml1.?ssouth of 0s105/90
Kask.skis Dr. to 14arket St. i. Red Bul

4.06 miI*s of res.rfacim on [-57 frm 1 mile north of 08/31/90
Gi (man, swth *O near marga

1.30 mikes of resurfncitw amf traffic signal tirnizatim 11/10/$0
m ●asckamd Bus US 20 fran west 3tate St. to East State
St. in Rwkford

Remve ati reptace structure carry~ ng 1t 92 over Wr.mu 01126/90
Creek ard resurface awroeches 1.6 mihes west of US 34
north of Lc.mi(le

Resurfacing, cmstruct t.. ne. bridiws, and widen .rw bridge 01120/89
ai I on US 67 betb’e.?nGmd HOPSad M.ch

PCCpavmem and ~idw deck rwai rs to the struture carryinu 07110/3.9
1i 60 over the Trt-state T.ilu.Y in Mell.ua

Rewrfacjng .ml replmce structure (over Des Pblnes River) an I 1 03120139
60 bccbwcn 1k 21 ad Tri-S1 ale Tolh’av in ❑etcaua

Rewrfmclng on US 36 btween Little Rock Rd. and Rock River i. 07/09/89
P(MM

Ruurfaciw on 11 15811~ frm lust .ut of Grmrmm t Cm. Rd. 11121.IW
In Bel Levi 11.?●ast 1. .esr of 1k k in Mascautah

Rewrfaciw, cold ❑ illin9 and p.stchiw on swchbwd 1-55 frm 10/30/29
II 126 south to south of Braickod

Resurfacing ●d trafflC sicruks m 11 161 between ShernmnSt. 1012?190
u-d Green mmt Ed. in d ●ast of teilwi lie

Bi tu’ninws concrete reswfac ins m I ‘n betucen the 8S0 RR and 111291WI
cantean creek north and east of Esst St. Lcuis

Remrfaciw m 11 M bet= H.rtfmmr Rd. and Prospect Rd. in 07/27/89
PeOria

Resurfacing on KedZie Ave. between 103rd St. and 87th St. in
Evergrcm Park

0?/01 189

iwadway rcmnstrwtim mt mdcmlze traffic iiguis m IL 5 12/12/89
cnlackhauk Rd.) frm w=.c of 3Sfh SC. i. Rock Islh ●4sr to 3rd
St. in Moline CCUBINEDUITH 44056

1,700

8,600

13,3oo

6,5oo

800

S,300

14,630

23,250

10,000

6,7oo

28,000

22,700

3a,voo

30,200

22,000

17,200

D

D

D

D

o

D
E

D
E

D
E

D
E

D
E

D
E

o
E

D
E

D
E

0
Pcc W7

D
PCCpn



lRA- 16 PROJECTS

.. . .. . . . . .. . . . . .. . . . .. . . . . . .. . . . . . .. . . .. . . .. . . . .. . . . . . . . . .. .. . . .. . . . . .. . . . . . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . .. . . . .. . . ..
Caltr’ct Cwlty Project Cm[et ion
U*,

A07 Cmswer- M..
Limits Date Measure of

---w ----~ --. ------ .---. -.. -A-. m-. --... -- T-. --ee. m.--- e- . . ..--e-. ------------ .----- 7-7--------- .----- .------ .----- .w---..y -

80117 Cook
0011

80161 cook
0006

60189 Lake
0020

.s0190 Lake
0019

80198 Cook
0006

80264 Cook
0005

8:02 took

80281 Ui it
0047

.3406S Uimeb+.
0042

96C90 St. Ciair
0026

aoln Dwage
0264

Mom Pmri a
0307

8023S Cook
0101

90090 thaqmim
0003

Resurfacing . . 11 5 (John Deere Rd.). 7th St. and rmbacamd 11/11/89
Oiackh..k ad. ard traffic sisrule ●K 7th and John Deere nd. .( I
i“ Motine CCU81NEDWIH 66073

Recmstruct the intersection, remve the mtdim ad inscalt 07/1.?,89
traffic siwuls ●t lL 63 ard It 6S 1. NorthbmOk

Res.rfacin9 . . Des P191nes Ave. between Y& ●nd Harvard St. in 0WOW89
Femst Park

Ch-lize, rmu.fwe and IMtatk traffic .inmLs ●t the inter- 08t191a9
sccti.m of 1( 131 ad Brmkside Ave. in Umk8sm

R.wrf ace the !.terse. rim .f US 45 std 11 120 S.S1 of Grwskak. 07/05!09

Re.urf aa the interseetim 0+ 1( S2 d Ridgehrd A.. in Pates
M.l Qhts

Rcsurf ace the intersection of US 12165 ●!M 1W6W Ave in Des
P1.inm

R.surfs.in4 on .1\ far L*91 of US 45 (96th kve> ●t the inter-
sccti.n of 95th St ju8t nut of Hickory II! L(S

Recmscruct$m cd the intersection of US 6 d Eri E!k!sRd. in
dokiet

Rec.mstrmt the inrer.cctfm of US 20 h Old Hi I I Rd ● the
mrth tie of Cherry v.1 W

07105f89

07110/89

06120189

11104/89

1)/11/89

left turn lanes at the inte,s=tirn of I L t53 and 59th St south- 09123/89
bmt of B*llwi L(c

Chumct ize ●M resurface the inters=t ion of 1rvins Park Rd. 11128190
and R.se(le Sd. in Rmkle

Recautrtmt, resurface ●d md=mi ze traf tic sisrnls m the 12/11/90
Int*rsscr i ma m 1~ SS ●t Lake a... u.i P-x1..* five. in P@oria

R-e and ?ePtace brid!m 8WrSt~tu~e. resurf 8ce at the 1-9k 1lf 17r20
(C.hmct Eapressmy) and Sibley Bkvd. Interchange i“ 00twm

R.?surfacins m 1I 59 mrth .nd much of the intersect icm of od/1.4/89
O.t.via Rd. in UarrNn’i Lle

:~urns m US 45/150 &twcen GreOOIY We. ●ti BroadMaySt. 10/16/89

18,S00

16,3o0

25,400

27,2o0

31,900

65,000

56,150

4,950

17,025

4,200

54,950

35,000

100,s.00

19,050

21,000

D
Pcc Pw

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

4

6

&

4

2

2

4

4

2

4

2

2

4

6

4

4



TRA-16 PROJECTS
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C@IllinoisDepartment of Transportation
Departmental Policies

TRA-16
December 01, 1988

SKID-ACCIDENT REDUCTION PRDGRAtl

1. ., D

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adequate, durable
skid resistance properties, and by identifying and iI’fIprOVin9

sections of roadway with high or potentially high
skid-accident incidence.

2. Puruose

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for Implementation

a. Primary Activities

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway -
pavement segments.

2) The second activity (3c) involves identifying,
analyzing, and improving two categories of
wet-pavement accidents locations.

a) One category is high-accident locations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

b) The other category is wet-pavement accident
locations (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
construction program.



3) The third activity (3d) concerns feedback from
field testing and analysis to e’faluate the
effectiveness of previous skid-accident reduction
efforts.

b. Incorporation of Skid-Resistant Surfaces During
Construction and Rehabilitation

1) Portland Cement Concrete

a) Final finishing on highways with posted
speed limits in excess of 40 mph shall be
obtained by the use of a longitudinal
artific~al turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish in the Standard
Specifications.

b) Final finishing on highways with posted
speed limits not exceeding 40 mph may be
obtained by the use of a single
longitudinal artificial turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

2) Bituminous Concrete

New surface courses shall have, as a minimum,
friction qualities equivalent to or greater than
those provided by”the following guidelines.

. .

a) Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or less.

b) Mixture D should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-lane (or
greater) highways having a design ADT of
60.000 or less.

c) Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on
six-lane (or greater) highways having a
design ADT greater than 60,000.
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The Special ?rovjsjon for Skid-Resistant
Bituminous Surface describes Mixtures C, D, and E.

c. Identifying, Analyzing, and :mproving Met-Pavement
Accident Locations

1) High Accident Wet-Pavement Locations

The procedures for identifying, analyzing, and
improving high-accident locations that have an
overrepresented rate of wet-pavement accidents
are included in the “Illinois Safety Improvement

Processes” and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

2) !Jet-PavementAccident Locations (Cluster Sites)

a) Identification of Cluster Sites

When a route is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnished by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Section I of “A Procedure for
Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects”, which
is included in the “Illinois Safety
Improvement Processes.”

b) Analysis of Cluster Sites

Each cluster site that is “identified must
be analyzed by District/local agency
personnel. The analysis shall comply with
Section II ofa;j Procedure for Identifying,
Analyzing, Improving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

c) Corrective Treatment for Cluster Sites

After analyzing each ~~as..r site, the
District/local agency select the
appropriate corrective treatment in
accordance with Section III of “A Procedure

for Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects.”
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d) Documentation of Process

d. Eva

1)

2)

3)

4)

.’ 5)

6)

The identification. analysis, and
improvement of each cluster ;ite must be
documented and become part of the location
study report
development
projects.

uating and Reporting

for State ”projects and project
report for local agency

on Effectiveness of the Program

The i?ureau of !Iaterials and Physical Research
will continue to evaluate current pavement design

practices to ensure that skid resistance
properties are durable and suitable for the needs
of traffic.

The 3ureau of Materials and Physical Research
will develop a friction-test data base for
retrieval and for subsequent data analysis.

The gureau o; Ilaterials and Physical Research

will continue evaluation of experimental projects

which provide a broad body of knowledge

concerning frictional characteristics applicable

to Illinois surfaces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic and the Districts,
will determine whether selected countermeasures
on rehabilitation/resurfacing projects have been
effective in reducing wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materials and Physical Research
for inclusion in their annual report. .

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of Illinois’ Skid Accident Reduction
Program on both the State and local highway
systems.

The Bureau of Traffic will include in their
annua1 “Evaluation and Report of the Highway
Safety Construction Program” data on wet-pavement
accident locations improved under the SafetY
Improvement Program.
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4. Responsibilities

a. The Directors of Highways and Traffic Safety are

responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic is responsible for the
maintenance, updating and dissemination of this Policy.

5. Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Building..

CLOSINGNOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION
PROGRAM, Effective Harch 15, 1984

Lllrector or Iilghways &

TA ?-$,$ ~/@9
Director oi Tra lC a ety Date
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THE ILLINOIS SKID-ACCIDENTREDUCTIONPROGRAM
(TRA-16)

CRASH ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various

countermeasures used, as part of the rehabilitation/resurfacing projects,

reduce the number of wet-pavement crashes in Illinois. This assessment

to

includes 110 projects for which contracts were awarded between October 1988

and August 1991 and were completed prior to or during 1991 (Appendix A).

According to reports issued by the Bureau of Construction, 61 of the projects

included in this report had a completion date prior to 1991. Therefore, crash

data are available for each of these projects for two calendar years after

completion. The remaining 49 projects were completed in 1991 and crash data

are available for only one year after the completion of these projects.

Each of the 110 projects had at least one type of engineering countermeasure

applied in an attempt to reduce skidding-related crashes on wet pavement

surfaces. The projects were categorized according to

used. In all, there were eight treatment categories.

following table.

Treatment No. Of Treatment
Projects

Mix C&D 1 Mix E

the type of treatment

They are shown in the

No. Of
Projects

23
Mix C&E Mix E & Cold Milling 1
Mix D 77 Cold Milling 2
MixD&E 8 PCC Pavement 2
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Background

On March 15, 1984, IDOT issued Department Policy TRA-16, Skid-Accident

Reduction Program (revised December 1, 1988 - Appendix A). The policy was in

direct response to the Federal Highway Administration’s (FHWA) Technical

Advisory T5040.17. The Federal advisory outlined three basic activities

required for a Skid-Accident Reduction Program. The TRA-16 policy describes

and outlines the procedures to be followed in the implementation of a

cost-effective skid-accident reduction program. This policy applies to all

federal and state funded projects on the interstate, primary, federal-aid

secondary, and federal-aid urban systems, except maintenance and intermittent

resurfacing projects. lRA-16 includes the following guidelines for

implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet

pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b) The other category is wet pavement accident locations (cluster

sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs.
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3. Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

This section is a part of the third guideline. Its focus is primarily to

determine whether selected countermeasures or rehabilitation/resurfacing

projects have been effective in reducing wet-pavement crashes. Since its

inception in 1984, there have been approximately 530 contracts awarded under

the guidelines of the program. This analysis examines the projects that have

crash data available for at least one year after completion and have not been

previously reported.

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the

TRA-16 program makes use of crash data for the two calendar years before the

starting year of each project and compares that to crash data for one

calendar year after the completion year for projects completed in 1991. Oata

for two calendar years before and after the completion year were used to

evaluate projects completed in 1990. Projects with one year of crash data

available after completion are referred to as “2 and 1“ projects, and projects

with two years of crash data available after completion are referred to as

“2 and 2“ projects. In the case of “2 and 1“ projects, the crash data are

presented as a one-year average in order to reflect an equal comparison

between the “before” and “after” periods.
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The 110 projects were grouped for evaluation purposes in a number of

different ways. They were divided into categories according to the type of

countermeasure that was applied to each of them. The crash experience for

each project was analyzed using before and after crash data for total and

wet-pavement crashes. The change (increase or decrease) in the number of

wet-pavement crashes was then compared to the change in the number of days

that the pavement was actually wet. The projects were also evaluated

according to the number of lanes of roadway, whether the roadway was rural or

urban, and average daily traffic (ADT) range. Finally, a benefit/cost

analysis was done for each treatment used. For evaluation purposes, the major

focus will be on the 61 “2 and 2“ projects. This is because actual crash data

are available for each of the two years before and two years after and there

is no need to present the data in the form of a yearly average, which is the

case with the “2 and 1“ projects.

Results

On roadway segments included in the “2 and 2“ analysis, there were 61 projects

completed at a total cost of $36,999,336. At these 61 locations there were

2,425 property damage, 1,100 personal injury, and six fatal crashes in the

before period. This is a total of 3,531 crashes. In the after period, at

these same locations, there were 1,843 property damage, 777 personal injury,

and seven fatal crashes, for a total of 2,627 crashes (Table 1). This equates

to reductions of 26 percent for total crashes and 29 percent for severe

(personal injury and fatal ) crashes.
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The wet pavement crashes at these locations were reduced substantially more

than total crashes. They dropped from 515 property damage, 270 personal

injury, and one fatal crash during the before period to 323 property damage,

134 personal injury, and one fatal crash in the after period. This is a

decline from 786 crashes before the treatment application to 458 crashes after

the treatment for a reduction of 42 percent in total crashes and 50 percent in

severe crashes (Table 2). The countermeasure which was most successful in

decreasing wet-pavement crashes was PCC Pavement, which showed a 50 percent

reduction in crashes; however, it was used on only one project and the data

that is available is not enough to draw a clear conclusion on the actual

effectiveness of the countermeasure. Mix E, which was used on 17 projects,

reduced total crashes 48 percent and crash severity by 52 percent. At a total

cost of $8,485,040, the average cost per crash reduced is $24,243. Mix C & E

was used on two projects and reduced total crashes 42 percent and crash

severity 64 percent. With a total cost of $257,972, it showed an average cost

per crash reduced of $6,879. Mix D, used on 38 projects, reduced total

crashes and crash severity by 39 percent and 53 percent, respectively. Its

total cost of $26,537,236 equates to an average cost per crash reduced of

$79,216. Mix D A E, used on three projects, also showed a reduction in

crashes, 32 percent in total and 40 percent in severe crashes.

The reduction in wet-pavement crashes does appear to be remarkable, but one

last variable must be taken into consideration. That variable is the number
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of days on which the pavement was actually wet: more precisely, the number of

days on which there was at least .01 inch of precipitation. According to data

from the National Weather Service, and shown in Table 3, the average number of

wet-pavement days per year in the before period was 94. The number of

wet-pavement days in the after period was 120. This is an increase of 27.7

percent. When this is applied to the overall change in wet-pavement crashes,

a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained.

Had there been no skid proofing countermeasures applied at these 61 locations,

one would expect the number of wet-pavement crashes to change by the same

percentage as wet pavement days -- in this case an increase of 27.7 percent.

However, Table 3 shows that by applying skid-proofing countermeasures,

wet-pavement crashes were reduced by 41.7 percent overall, for a net reduction

of 69.4 percent (41.7 + 27.7). The most effective countermeasure, PCC

Pavement, was used on one project and showed a net reduction of 77.7

percent. Mix E, which was used on 17 projects, had a net reduction of 76.1

percent. Mix C & E, which was used on two projects, reduced wet-pavement

crashes by 69.4 percent. Mix D & E, used on three projects, reduced wet

pavement crashes 60.2 percent. Mix D, which was used on 38 projects, reduced

wet pavement crashes 66.9 percent.
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Type of Roadway

As shown in Tables 4 and 5, 31 (51 percent) of the 61 “2 and 2“ projects were

on urban roadways and 30 (49 percent) were on rural roadways. Of the 31 urban

projects, 14 were on 2-lane, one was on 3-lane, 13 were on 4-lane, and three

were on 6-lane roadways. Total crashes on urban roads decreased from 2,809 to

2,018 (28.2 percent) and wet-pavement crashes decreased from 644 to 348 (46.0

percent). On rural roadways, 22 of 30 were on 2-lane, seven were on 4-lane,

and one was on a 6-lane roadway. Total crashes for all 30 locations decreased

from 722 to609 (15.7 percent) and wet-pavement crashes decreased from 142 to

110 (22.5 percent).

Average Daily Traffic

Each of the 61 “2 and 2“ projects was placed into one of four categories

according to the average daily traffic (ADT) of that project. Each category

covers a range of ADT. The ADT ranges were O-10,000; 10,001-20 ,000;

20,001-40,000; and over 40,000. Of the 61 projects, 35 were in the ADT range

of 0-10,000; 14 in 10,001-20,000; six in 20,001-40,000; and six projects in

the over 40,000 range (Table 6).

In the 0-10,000 range, totil crashes

crashes per project (27.4 percent).

declined from an average of 37.6 to 27.3

Wet-pavement crashes went down from an

average of 7.3 ti 4.3 (41.1 percent).

In the 1O,OO1-2O,OOO range, total crashes Per project decreased from an

average of 100.6 to 71.4 (29.0 percent), and wet-pavement crashes decreased
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from an average of 25.1 to 13.0 (48.2 percent). In the 20,001-40,000 range,

total crashes decreased from an average of 86.2 to 74.7 (13.3 percent), and

wet-pavement crashes declined from an average of 21.2 b 13.3 (37.3 percent).

In the over 40,000 range, total crashes decreased from an average of 48.5 to

37.2 (23.3 percent) and wet-pavement crashes decreased from an average of 8.8

to 7.5 (14.8 percent).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 61 “2 and 2“ projects. Table 7

shows the total number of property damage crashes as well as the number of

people killed and injured in all crashes at each of the 61 locations. Table 8

shows similar data as Table 7, but Table 8 deals only with wet-pavement

crashes. Mix E, which was used on 17 projects, showed a Benefit/Cost ratio of

1.36 per crash reduced per service life of the countermeasure. Mix C & E,

used on two projects, showed a ratio of 6.50; Mix D & E, used on three

projects, showed a ratio of 1.25; and Mix D, used on 38 projects, showed a

ratio of 0.78. For wet-pavement crashes, Mix E showed a ratio of 0.56;

Mix C & E showed a ratio of 2.69; Mix D showed a ratio of 0.19; and Mix D & E

showed a ratio of 2.68.

2 and 1 Preliminary Projects

There were a total of 49 “2 and

preliminary evaluation has been

more detailed final evaluation,

1“ projects eligible for this report. A brief

done on these 49 projects in preparation for a

which will be conducted in next year

report. There were a total of seven countermeasures which were used

“2 and 1“ locations. They are Mix C & D, Mix D, Mix DA E, Cold Mil”

E, Mix E & Cold Milling, and PCC Pavement.

s

at the 49

ing, Mix
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The crash data are presented as a one-year average in

comparison between the “before” and “after” periods.

crash data for tie “2 and 1“ projects. In the before

order to allow an equal

Table 9 shows the total

period there was a one-

year average of 1,246.0 total crashes at the 49 locations. Total crashes were

reduced in the after period to 846.0. This is a reduction of 32 percent.

Crashes involving injuries or fatalities were reduced from 356.0 (351 .0

personal injury and 5.0 fatal) crashes to 245.0 (237.0 personal injury and 8.0

fatal) crashes, for a reduction of 31 percent. Table 10 shows similar

wet-pavement crash history for the same 49 locations. As is the case with the

“2 and 2“ projects, wet pavement crashes were reduced substantially in

relation to total crashes.

In the before period there was a one-year average of 284.5 total wet-pavement

crashes, and in the after period there were 150.0. This is a reduction of 47

percent. Crashes involving injuries or fatalities were reduced from 81.5

(80.0 personal injury and 1.5 fatal ) crashes to 36.0 (36.0 personal injury

and O fatal) crashes. This is a reduction of 56 percent. The countermeasure

which appears to be the most successful overall in reducing wet-pavement

crashes is Mix E & Cold Milling, which was used on one project and reduced

total wet-pavement crashes by 88 percent and crashes involving in.iuries or

fatalities by 100 percent.

When these figures are compared to the wet-weather data in Table 11, it

appears that each counte~easure, with the exception of Cold Milling, and PCC

Pavement, has been extremely successful in reducing wet-pavement crashes.

Mix E & Cold Milling had the greatest net reduction of 111.5 percent.
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Conclusion

Upon examination of the results, it appears that the skid-proofing

countermeasures used were effective in reducing the occurrence of wet-pavement

crashes, When compared to the change in the number of wet-weather days,

wet-pavement crashes decreased at an even higher rate. Of the countermeasures

used on “Z and 2“ projects, PCC Pavement was the most effective at reducing

wet-pavement crashes. However, PCC Pavement was used on only one project, and

it is difficult to gain a true representation of its effectiveness with so

little data available. Mix E, which had a net reduction of 76.1 percent, was

used on 17 projects

the countermeasure.

and thereby shows a better example of the effectiveness of

Mix D, used on 38 projects, also showed a high net

reduction of 66.9 percent. In the case of the “2 and 1“ projects, the

countermeasure which showed the highest percent reduction was Mix E & Cold

Milling.
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MK E *7 SS.4S5,040 m i- 0$ 0 348 1s 44 0 4s 52 334,243

FCC W-7. 1 -,4ss 2 2 0 0 f o 1 0 m o SZ72.W2

TOTM m Sls,sm,m ?28 ms 370 1 4M Sa 1s4 1 42 so M,tm
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counter-
measure

TYPE
,

MIX C&E

MIX D

MIX D&E

MIX E

Fcc Fv7.

70TAL

TABLE 3

CHANGE IN --PAVEMENT CRASHES COMPARED
TO CHANGE IN WET-WEATHER DAYS ●

TWO YEARS BEFORE AND lWO YEARS AITER

—
NUMBER

OF

2

39

3

17

1

61

,
NUMBER OFW-

PAVEMENT CRABHES

BEFORE IMPROVEMENT

342

117

2

7Ss

NUMBER OFW-
PA=EN7 CRASHES

AFIER IMPWYJEMEN7

21

202

72

14s

1

OVERALLI tEr

-UCTION IN WET-

PAVEMENT CRASHES

41 .7% I 69.4%

3S.2% I =.9%

32s% I 60.2%

48.4% J 76.1%

So.o% I R.7%

41 .7% \ W.4%

AVER4GE NUMBER OF I AVERAGE NUMBER OF I PERCENT REDU_N

ANNUAL AVERAGE W13-WEA7HERDAYS W-WEATHER DAYS IN W=- WEATHER
NUMBEFiOF BEFOREIMPROVEMENT AFER IMPROVEMENT DAYS

W~-WEATHEFl

DAYS 94 120 -27.7%

● ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRKXP17ATION



TABLE 4

TOTAL CRASHES BY LANES OF ROADWAY
lWO YEARS BEFORE AND TWO YEARS AFI_ER

URBAN

NUMBER OF NUMBER OF

UNES PROJECTS

2 14

3 1

4 13

6 3

TOTAL 31

ALL CRASHES

lwo YEARs TwoYEARs
BEFORE AFTER

1118 737

2 2

1544 1162

145 117

2809 2018

WET-PAVEMENT CRASHES

TwoYEARs TwoYEARS
BEFORE AFIER

199 122

0 0

400 211

45 15

644 346



TABLE 5

TOTAL CRASHES BY IANES OF ROADWAY
TWO YEARS BEFORE AND lWO YEARS AFfER

RURAL

NUMBER OF NUMBER OF

LANES PROJECTS

2 22

4 7

6 1

TOTAL 30

ALL CRASHES

Two YEARs lwo YEARs
BEFORE AFIER

182 140

536 467

4 2

722 609

WET-PAVEMENT CRASHES

Two YEARs Two YEAR{
BEFORE AFIER

25 17

117 92

0 1

142 110



Am

0-10,000

10,001-20,000

20,001-40,000

OVER 40,000

TOTAL

TAELE 6

AVERAGECRASHES PER PROJECT BY ADT RANGE
IWO YEARS BEFORE ANO lWO YEARS AFIER

NUMBER OF
PROJECTS

36

14

6

6

61

ALL CRASHES

2YEtws 2YEARS
BEFORE AFIER

37.6 27.3

100.6 71.4

66.2 74.7

46.s 372

%iF%Fj
7.3 4.3

25.1 13.0

21.2 13.3

6.8 7.5



TABLE 7

BENEFiT/COST DATA FOR COMPLETED PROJECTS
lWO YEARS BEFORE AND TWO YEARS AFTER

AU CRASHES

COUNTERMEASURE NUMBER BEFORE Ff BEFORE Pll BEFORE PDI BENEFIT / SERVICE UFE

lYPE OF PROJECTS AFER F AFIER PI AFIER PD COST (YEARS)

MIX C&E 2 31 1 6s/ 62 4s1 1= 6.50 5

MIX D 36 21 2 675 I 515 10621 650 0.78 5

MIX.D & E 9 41 2 2tll 2W 312/ 2S2 1.25 5

MIX E 17 0/ 1 ml 367 876 I 5S6 1.3s 5

Pcc PVT. 1 01 0 II 10 61 2 -0.61 5

TOTAL 61 91 6 1723 { 1210 23251 1s43 0.94 5

LEGEND: F - NUMBER OF PERSONS 19LLED

PI . NUMBER OF PERSONS INJURED

PO = NUMBER OF PROPERTY DAMAGE CR4SHES

Nota:Tha SenaWCost do * h m- cmah as radizad mh a raductbn inha numb.r cd crash-

dal~dtid wti~p~tic- =wp~dmti_~ti &tiimp-ti

UsKtim-, cati~wkq-aar mqtiti-@ wpr=ti-vduO

offhapmjod AnY pmjact with a--to-cd (SIC)* WCIIW than 1.0 k conakkfad amrwfnkdly succoaaful

d U-m pmj=t with Iha MM rdo is COI’IStiWad moat dairdo. Tha W tachniwa is probably tha most commonly

wad d b acor’mtnk analyak teshdquaa.



TABLE 8

BENEFIT/OOST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFfER

WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFORE F/ BEFORE P1/ BEFORE PO/ BENEFIT / SERVICE LIFE

TYPE OF PROJECTS AFIER F AFIER PI A~R PO COST (YEARS)

MiXC&E 2 01 0 17/ 5 25/ 17 2.s9 5

MIX D 3s 01 1 194/ 85 2221 151 0.19 5

MIX D&E 3 71 0 741 45 631 w 2.60 5

MIX E 17 0/ o 142/ S7 1ss / 105 0.56 5

Pcc Pvr. 1 0/ o 01 3 21 0 -0.19 5

TOTAL 61 11 1 4271 205 515 I = 0.s6 5

LEGEND: F = NUMBER OF PERSONS KILLEO

PI = NUMBER OF PERSONS INJURED

PO * NUMBER OF PROPER?Y DAMAGE Cl%U5HES

-Tha BanmWCo8t rdo la ih. monetw crash 8minus rwdzd through a reduction in Qm number cd crashes

atalocat&n dMcledbytirnP~ ~ M applied ov.r h +0 Iii. of UrO impr-.rrt

U8ing * method. c- md ~ may h ~mss~ as Alwran .quivnluit ennu.sl or pmsam worth value

ol h pro- Any Pmi.Ot With a --~-m (WC) An 9- * 1.0 is umaid9r.d economically succ9Mful

and Uw project with U’N hqhest rdo k CMSMUUI mat dmirable. The WC techniqw m probably the most commonly

d d h u-k andy8ii techniquau.



TOTAL CRASNES BY COUNTERMEASURE lYPE
FOR TWO VEARS BEFORE AND ONE YEAR AFIER

(ONE YEAR AVERAGEJ

couN7sR- NUUSER NUMSER G ~ES lWO NwSSH G ~ES *E m-l AVEUAGECOST

ME#mJnE s TOTM YEARS-ORE Wmmshll YEAAN=lEu !MmwEMml REwcrKm PSRCRASH
WPE PRWECTS COST ror m a FA l-c PI+FA REOUCSD

!lKC40 v ~ w =0 7-5 0.0 =.0 lM 7.0 4.0 -12 -7

MUD m S1O.119,4s1 -.0 m7s 11s.s S.0 24s.0 167.0 77.0 1.0 37 3S $14.0SS

lALXO&E s s2.Km2,m3 ‘=7.s 1s?.0 79.0 IS 204.0 i =.0 820 a.o 14 ie S17,604

:a.o hwJ.lNQ 2 slM.m2 10.0 5.8 4.s 0.0 10.0 11.0 S.o 0.0 -m -70

UK E a sm4.404 S**.O am.s 127.0 0s al Zo mzo m.o 0.0 SO 37 soml

MKE4 1 ~ S2.o 420 0.0 0.0 WA Szo Zo 0.0 2s 7s S2Z7
C4.0MLLMQ

Pcc WT. 1 Sm.mo mm 20S Ss 0.0 S.o ao 1.0 0.0 * 22 S213

TOTAL 44 si4,7u,sm 1s4s.0 S20.o S1.O so Sm.o m~.o SS7.O S.o 32 31 S7,372



couNnsR-

WFE

Uucho

MM D

MIx OhE

mm mlJNQ

ua E

MKE&

m M2UNQ

mc WT.

TOTAL

WMsEU

a=
RwECT

1

2s

5

2

s

1

9

4s

TABLE 10

TOTAL WEI’-PAVEMENT CRASNES BY COUNTERMEASURE lWPE
FOR TWO YEARS BEFORE AND ONE YEAR AFI’ER

(ONE YEAR AVERAGE)

-l NIJMSERCFCRASHESWO II NUUSERG CRASHES ONE PERCENT

TOTM YEARS SEFm

COST ToT m

344s,202 1.s 0.s

S$o,l 19,451 S3.3 Ws

~2m 2SS W.s

s1M,m2 20 1.s

-,4s4 3$4.0 m.o

s23,2m 220 ‘x.S

m,aa 20 1.s

si4,744,52s 2M.S 2020

PRmEwNT YsAu&=rsRll

u FA 707 m

1.0 0.0 1.0 0.0

31.S 1.s 4s.0 2s.0

!4.0 0.0 24.0 24.0

f-s 0.0 0.0 4.0

2s.0 0.0 S20 44.0

S.s 0.0 4.0 4.0

0.s 0.0 4.0 2.0

m.o t .s 120.0 t14.O ~

I—

aovE

T—

1.0

14.0

10.0

20

&o

0.0

1.0

m.o

N-r Rm

FA E

0.0 as

0.0 40

0.0 12

0.0 -im

0.0 S4

0.0 SE

ao -lm

0.0 47

WN—

a

%

=

-22

1(XI

100

-100

s

b~ cow
PERcmsl-1

RECiJCED

S178,!21

=,401

sm2,s42

S3.lil

S14a

S21,92s



TABLE 11

CHANGE IN WET-PAVEMENT CRASHES COMPARED
TO CHANGE IN ~-WEATHER DAY3 ●

TWO YEARS BEFORE AND ONE YEAR AFIER
(ONE YEAR AVERAGE)

couNTER- NUMBER NUMBER0FW13- MJMBEROFWIT- OVER4LLI N=

MEABURE OF PAVEMENTCRASHEB PAVEMEN7CR4SHEB REOUOTIONINW3-

TYPE PROJEOTS BEPOREIMPROVEMENT Ai7ER IMPRWEMENT PAVEMENTCRASHES

MIX C&D 1 1.0 1.0 32.6% I 67.3%

MIX D 23 93.6 4S.0 47.6% I 71 .6%

MIX D&E 5 26.s 34.0 11.7% I 3s.7%

COLD MILLNG 2 6.0 &o -lW.0% / -76.096

MIX E 6 114.0 S20 54.4% I 76.4%

MIXE& 1 920 4.0 67.6% \ 111.s%

COLD MILUNG

FCC. Fvr. 1 20 4.0 - lm.o% / -76.0%

TOTAL 49 264.6 160.0 47.2% I ?1 .3%

AVER4GE NUMBER OF AVER4GE NUMSER OF PEWXNT REDUCTDN

ANNUAL AVERAGE W-WE4THER DAYB WET-WEATHER DAYS IN W-WE4THER

NUMBER OF B-RE lMP~VEMW AFrERlMPmvEMENl DAY6

wEr-wEAIHER

DAYB 100 124 -24.0

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INOH OF Pml~AllON
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0009
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0032

9m25 Frmklln
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0M2

660Z2 McLRm
0056

94:7: clay

26105 Ufnlrklwo
0296

9m0n vcrmi Ilm

30290 Cook
0102

%156 Ogle
0106

64056 o-ah
0072

62818 Ktimkn
002d

24077 WI*
0u92

a6Da3 00(9
0114

Mo7a lAlltuid9
0118

36039 Bumsu
OW5 Put-

tha Csnkmkn river bridm $. Kmksku to the intommxim of
U2 45152 much of Ktiak-

2.47 si(u of rnurfacinn m Ma{n St. MnmAirmrt Rd.
mdE. Wh St. h C+!~lW0_81ti. M-U. 7th St. and
E. ?Xh St. in Fa~rf18td

Rnurfu. 11 14btwm! chriw@l*rdunt city

Rdeut. II 162 d i- V*tWm18 -id Dr. f-
Triuia(a St. to ch. tntuucr+m of 11 37 In Mt. V.mm

Ruurfaciw m Om. km9 1-55 bc- l-?b md 1-S5 in
B10min9tcm ●-d M.-l

Bituninmn cmcmt. p-t ad ● -h 10,x 10$ UC box
cutv9rt m us 50 frm ~eximwly 1.2 ■$kcs w88t of Iknim,
.asttomrth of xenis

1.26 mi1u of ruurfoc$m ud2. 3-swt P9C 1-b9mbrld9n
m II 251, mw Kilk+8ek Cr. td rmurfam tha intkfwmim
ofauterRd. ad B.lrlind Rd. 2 ■ iiu sod of Rockferd

uidminz ml tmffic signl mmiwnfzstim ●t 5 intcructiam
m US 136111 1 <Gilbert 3t. ) in Omvill*

R- ud rwlom the ●xistirm ccumm duk m 2 atrwturn
hth mmr FAl 96 Ollchism CIW Rd.)

n- and rwhce 3 structur- o(1 esrwfnz 11 2 ewr ale
Crnk

nmtructitiof the intmscctim of It 2 ud 11 ~, ud
bridsa car~t~ IL 2 -rtkill CrNk 81~ mrthcast of Bvrc+i

~~k.itltat. 3 8etsof twin brtdza8 all m 1-57, awr %ald{w
crnk, Grlmcll Rd. and over Cmmil RR mrch of II 17 ●t the
●ut 9169* of Klnkakn

nm kni m9iacm the swustnsmm m tha bridrm ea.ryinz
]1 72 uwr th* R.xk Rlwr ●be r-llm CM lntkrskctim of
11 72, _ L2wrch Rd., ad Kivu Rd.

mm strt=twa d rarMam with ● W2 I-a krlti
csrryim 11 72 -r KflhIck Cr99k

R- strmtur. ud rsptu. with ● 3-SW U-b= br{~
carrying US 30 mu IwmPin F&r Cunl

021W90

12/04/90

wzww

oanww

12107/90

0912919Q

W21191

11/17/90

10/03/91

0+119190

12/10190

05/26/91

03mm

10126190

W.lodlw

16,200

9,W0

6.000

a, 000

20,000

2,100

3,mo

19,300

01,650

4,200

6,S25

la,aao

S,wo

Z,aw

7,400

4,200

c
D

c
E

c
E

D

D

D

D

D

D

D

D

D

D

n

D

D

4

2

2

2

L

2

4

L

6

2

2

6

2

2

2

2
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●uC m 1~ 10S t0ku9us S1

1.22 ● ilas of Pm pwmmnt fi 2 -I* ban cul.mrcs m
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S- ud rsplam bridse cmWfIss US 30 ~r th9 Reck rtivu
2 roil- unt of Rack F*LLs

Ifidm●xistfns bridsr csrrWnO US 6 owr ths IU -1, smf
msurfaeir.a m US 6 md @rmJm Or. mar the 8ut timtts of
Rakds(*

R- md mphco th* bridsc cs.ryfru 11 17 owr th@
[Iifmis RSWr sc LUM

0.23 ● ilc of msuffmina m m 50 ●t tlw fnscructim .Ith
ShiLch Rd. In O*f*t (m

flm ard r9Phc* ●%lstinS st~%um d rcsurf-e the
~~ m th. Lwtdw -,FYIW It 73 ovu ctir crnk

RC bon culvert mf rnurfae* ths wnwch- curfins 11 72
w ● draimsc dfmh 250 ft. W@Stof Ch* m. v.mm Rd.
Int.rucrim mrth of Forrs9cm

1.67 ●ilnof rmurf wins m 11 3S frm 11 S31 in Rach*lle
●UC 10 .5 ●i 1* ●-t of mrm Rd., ●-t c.f Rocml la

1.02 ❑ il- of rnurf~.imz m lt 3 frm o.15 ~ft~ -h Of
K.skukia Or. to Plarket St. in md ad

10/12/90

11/16/90

ll/sO /90

os122/91

11124190

lo/l TfvD

i2102190

01112/90

IZllsm

10/31/90

W2E190

ISI07190

07fll191

02121190

OSllolw

oslo5\9a

5,100

k.mo

250

15,6D0

12,M0

11,900

2,600

700

4,500

60,800

5,CQ0

13.000

650

1,700

7,200

8,s00

D

o

D

D

D

D

D

o

D

D

D

D

D

D

o

D
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0010

S429s lure.
W23

S4296 Burew
0037

s4262 D-lb
0022

S6263 MSdb
OQ29

3.W ●iles 0+ mwrfacins m [t 33 frm 0.7 to 6.7 ● i 1-
Ca9t of Eff{ndlm

1.39.$1” of resurfmlns m !1 W bet- S*thel Rd. h
[1 142/16S in ud ●uch of Mt. V.rnm

Sbmmlimtim, resurfaciw, d traffic sismls ●t the
intws=tim of Coklimvill* 1.ltl{ne ad. d Jahrnm
Wit Sd. in Coltinw{l(e

1.7S ■iles of rmurf=lns m muthbowW W 51 [Center St. )
tra llonv St. mush to _kLti WC. in DleaImtm,
nor, 1

1.75 ● ikw of rswrfacins ad tua nm bri~ m It 26 fran
WUSh of BMh Crnk, mrth to the ●UC bruxh of Rfchlwd
Crock, south of ov~itlm

6.67 ●ih of mmrtutns mus 65f52 from ● ■ile ●uch of
-W t. the 1rc+3is CCUICYLin@

Wdmino of 3 st!uturn an 1-94: over Iliehiw! Cmtrml
aR. owe 56027 M, d OWr Oattm Aw. in Dolt- md
Cal-t City

3.50 ■iln of ruurfadrm m 1-s9 frmhlptm Sd.
imrth~,t to the Nerthunt Totbmy in Rcckford

Tmfffc siwuli d imrovc tumins rsdii ●t thm
inswscct{m of us 4 (3rd. St. ) and Tql. n-. in
Eff lr@w

11.02 .ilca of rnurfsc ins an It 33 frm tht Effinghm co.
tim to Nwtm

soxculvwcmll 17at JuMCrnk4ni1nust of U3S1
sOush Of-

1.20 ■i(m of rcsurfxim ●t thm intmwctim of US 45 ud
Uirchsmr Rd. in Lfkwsyvill.

R- ad rwlac. SWUCZW. carwins US 6/34 w.. Bin
Swcau Crask 2 ●ilos -t of Primstm

s- md rvhe. bridso ur.-vhs II 92 c--r . kwmch of
Imstwa cr. 0.7 ●i[* Unt of van Orin Rd., UUC of IfmdDra

n-a srd mplsm structur* wirh RC box culvmt m 1I 23
mw . brauh of s~ Crnk an ■ l le castof u.wrsm

R- d mplaca stwtur. with K km culvmt m 1I 23
.t Llttte Irdim Creek 5 ●ilm south of us 30 mush of
uat*m

10/29/90

10I11I91

06105191

12f35/9a

10/23/91

09f30/91

10/31/90

W126191

W1211V1

12114197

12/03/90

10IWI91

Ds/05f91

10/16/91

07113191

11116191

4,600

3,700

13,100

f7,&ou

3,400

3,W0

n,ooo

18,000

13,173

3,975

15,500

3,200

600

1 ,4D0

1,350

D

D

D

0

D

o

D

c1

0

D

n

n

D

o

0

D
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2

4

2

2

2

6

6

2

2

2
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Cmltrmcc Cmncy
—..-.. - . . ..m—= =-.=.

Praject
N&r

c-ietim mr Cmnter- w.
Li.its Date M“.”,, of

L anRS. . .. . .. . . .. . .. .. . .--------- . . . . . . .. . . .- .. . . .------- . .. . . . . .. . . .. . . .. . . . . ------- .. . . . . . . .. . . . . . . .. . . . . . .. . . .. . .. .. . . . . . .. . . .. . .
Zuod 091.

W75

e4359 09ie
0100

80620 C-k
owl

2429J DcAalb
0007

2J291 carrol I
Ocua

%133 11.hi.ti
0025

a4303 wimwb9L10
0455

94164 cm
0027

24314 aurmu
0126

!M131 St. CIBlr
0236 tiism

963.$9 sc. chir
0L127

9AlAl St. Clnir

90046 Chqign
0126

90LU9 ch~ i m
0099

80202 Ulkl
0114

R- ●nd rd... structure carrylm 11 251 cwu . drainage
ditch ●t the east edg. of Davis J=t,m

n-e ●d rcr.iue uructure carrfitq 11 231 over ● str.m
2 ■iIas norrh of th* 11 tJ. intemectfm, mi replace
R.c. box cukvert 7.2 rniln mrth of Rnchak19

P.tch ins shoulder retmsrruetim m tm r- ●t It 171
d J.li.t Rd. in Ilccmk

McdWm(z. traffic siwks and chmntize the fntevsemion
Of It ?3 M Oaktti Pt. near the Iwrth limits of OS.lb

R-. ●nd rwlace the swemtructwe m ● bri~e c.rrying
It 24 aver R=h Creek 3.24 .itu north of 3WJEW!I

[nmrseczi m inv—t ●t 1&3rd St. d EmchaIo?firove Rd.
In Dremm ad on 127th St. ●d Irving Rd. in B(W tst.nd

127cif ST. MOTSTATEHAUITAINED

3.05 ❑il*s of resurfscitq m US 50 trm 1 roll. .89= of
Ohwy, east to 1.2 ■iics tint of Clmmt Rd.

n— d rephce bw Cutverr Carrfins us 70 Ilr.sk skkg@
Rd. ) over ● drairnge ditch .25 ■il* ●ut of Ifuidim Rd
mar the IN 1imi ts of Sock+ord

6.37 ■i Lea of ruurfsc ins m US 50 frm the lntmmctim
of us 65 -r of Flora, ●asc t. 1.6 ■ilu tit of clay city

R- md rspl.ce bridw carryim 11 29 mw ● ditch war
of W9ro Crock ●t the e-t Linits of 0e91R

vi tmimus cmcmc. rnwf a.iw m I-m human th. s20 M
md CMtmn Cr-k north d -st of Eut SC. Lculs

mwrftciw mi traffic sisulc m 11 161 kutwm EIWran St.
ud Grcm HM81CRd. in cd wt of SOllm. {11.

ntaur facing m 1I 1581177 frm juzt ●ast of Cruramnc
Cm. Rd. in B*llwillR ●=t tO Ht Of 11 k III MUCCUCah

R- PCCdeck ad Pemrfac. m the .t=~ carryitq
Lincoh we. we. 1-74 in Urbnu

Rswrfaci!w m 1-74 frm 0.6 9ilR at of Prosgect me.
to 0.3 ■ii=, *a.t of P.08mct hm. ard m Prow9r.t Ave.
r- ad stale rods in Ch_ign

lV.OJ ■iles of rcsurfaciw m MB 1-55 btwm the Ui{t-GIwskv
comcv LirN ud US 52 tit and south of Jolmt

09/21/91

09121/91

10/31/91

DS/30f 91

12/07/91

11/01/91

07n7/9f

07/27/91

10/23/91

02122/97

11 {29/90

10/27/90

11124190

12/07/91

12107191

06127191

3,450

6,930

19,900

19,5M

3,s00

10,000

4,350

3,200

4,440

1 ,s50

3a, Wo

zz,mo

6,SU0

14,200

35,100

23,050

0

0

D

0

D

D

D

D

D

D

D
E

D
E

D
E

D
E

o
E

D
E
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Cmt ract
—.-. -”.mm..-..

Cou-lw Prvj=r C-1-{m 6DT canter. Mo.
N&r Limits Data Manure of

Lines
. . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----------- ------------------ --------- --------- --------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S6200 JWmviwss
0103

94177 Uhite
00S?

S0175 O!r.wq.
02s4

24021 Poorim
0307

SOzss cook
0101

84157 uhireside
003S

96165 Hadism
C@S

W& Wlitulds

202s7 cook
0011

20249 Cook
0012

S0304 KHU
OQIB

S0215 Mcllawv

94093 Effin2hm
0137

30309 Km
OM2 ol#sq*

S0362 Lake
0013 Cook

1.70 ❑iles of rewrfscina m US 20 f- El Iz*th, e~sc to
rocker iT.i.

1.21 ■i 1- of ruurfacins m 11 ~~ bemmn 3rd St. snd
crnrce St. in Cami

charml i Ze md rcswfac* ttm intwmct im of 7 wins Park Rd.
md Ros.li. Rd. {n Ra*l L.

Eatwt, rnurfmw mt timim traffic sisr4Ls me
tha {ntuuctiam 0!7 11 8S ●C Lak* A-. d flcCIUr* Ave.
in Pmria

know ud replscs kritie swwsrructum, rcsurfoce at
the 1-94 (Cal-t Expressu@ ud Si blw atvd. intUeha!We
i“ Oolmn

ROs.rtXing d 2S0 ●t the intumctlan Of Ii 2 d M Ave.
In St*rting

naaurfoeins h det-tor 1- rapl=amt m 11 111 ●t
Us9hiwtm Aw. f. ALtm and a1m3 1( 3 .C Levi. L..
mrthwst of A1lm

1.0S ■ik of rnurfacins md WC pn~t m 11 8S frm
Erd St. south t. 16th St. in Rack hi IS

Ruurfacinn m U.rth Au. ●t toy Avs. i. llorthlakm, ud m
hriiwtm Sotghta ed. ●t ?alntirn fid. In Arlimtm H.ishts
W03THAVE. NOTSTATEl!AIfiTA1H2D

0.36 ● iles of ruurfacim m 11 171 at tht intersection ufth
8* I 1 Rd. ●-t of Lmt

Rcec+mructim of th* imwssmim of 1I 23 ard
Am Trait Rd.

Traff{e sismis, rqslacm ●xlstim 8tmtw9, md ruu.f a..
sfm ~ m th~ bridw Cwwino [1 311120 mw Boom
cd in Sctimry

O.n roil* mmrfocfns ad — u-d r@Phc* *S al
2 st=tura owr Mwk*t St. d C.VU rhc M RR, .11 m
1-76 6ctIIrm fm{t SC. ud Lincoln Am.

R=mstruct mrthem r~, fmmtsw road, ud mu bridw
duk m sunhbowd 1uN8, #d ro8ur+e, rmrthbatni 1- m
[-70 brldsc -r 11 32/33

.19 ● ilm rnurfaciw m 11 31 ●t Elm intwnecim of
KitiLl St.-L_ ● Ave. in ISinin ad .29 ●ile
rsswfscimz m 11 S6 ●t 11 59 In USrmmillt

.37 .Ile of rcswfacins m 11 43 ●t the interautim of
DNrfi*td Rd. ad Lak*-CaCk Rd. In Oawf{.ld

11/27/91

12114193

n/28/w

12/11/90

11117/90

12103/w

05124190

11103/90

WI 29191

07102/90

09R9/90

12110/2d

01/01/91

12115190

09f 17190

02/27/90

3,700

5,300

34,950

35.000

100,800

12,100

19,s00

Ll,oQo

34,450

18,950

7,500

14,200

35,100

33,000

17,000

61,650
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C-ietion MIT Couwer- no.Ccatrut Cmmty
M&r

. . . . ..- . . . . . . . . . . . .

‘3.517m T.?*1 t
0020

%092 mrfon
0L?42

203?5 will
0170

24123 Ilenlv
0260

96340 St. clair
0046

96212 )mdim.
0149

f$olol ml”

sn719 conk
0062

8439S uimsbago
Ooko

80?25 Cook
0M4

2A106 Uimibaoo
0023

s6262 hock ]slmd

86232 Livinsstrn

0210

96130 Ifarim
0019

Limies Dar. Measure of
L●m

. . . . . . . . . . . . . . . . . . --------------------------- ------------------ ---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.22 .+1. of rewrfacica, dim mmval ●nd traffic sistd
timizatim m 2u4rt St. frm Ad&n St. to cottage wave
A-. in Pckin

2.9S ■ i 1- of rcwrfmitw m US 51 (W-v St. ) frm
Ellis St. in Cmtmt Clw, scuch co the smith city limit
.+ Cmcra t{.

.26 d L- of rrmrfmWts QC the imwstdm of m 52 h
11 7 in Jbi{ac

.36 Qil* Of mwrfmclw m II 73 (Main st.1 fra th.
EMRR ccuth to Cmtrnt Dtti. in Kwum

.22 ●i L. of remrfacins m Old US 50 at 5th St. in
o, fallen

.90 ❑ile of desurfacing m [t 203 frm Madism we. mrth
t. Panro.n Ed. i. manic. Cirv

Chnm9kizatim, rasurf=lnn, md traffic stw.ds ●t th*
Intws.ct$m of 11 130 (MarLilm Am.) and 5th St. in
chart estm

.321 ■ ile of rnurf.cim m US 61 (Lak* Shore 0.. ) f-
north of La3a( Ie Dr. mrth to mrth of ml l*rtm Aim.
i“ Chicago

.51 ml Ie of ruurf wine m Bm US 20 ktwnn AIPim fid.
d Rockfmd CO1lm. mtra=. tn Rockfwd

.06 ● i i- of r-urfaclw ●t tht Inmrnctim of US 14
(nidaa A=. ) ad Hollwmd A.m. fn Chicwc.

1.29 mllas of pmm=nt wtchinsmmwus 20 dusm
(l-) htwm Falcomr Rd. d UOMon Rd. -t et
Rakford

a{*t turn I- d tmffic sistul timizmim ●t tlw
Intwustim of U 6 mi 1-74 antamim in mllm

1.22 ■ iln of r-factw m us 26 (Mk SC.) frm wc of
Cdhmm St. te -t of 10th St. in Fa{rhuY

2.10 ● ik of rnurfdfm m II 37 fra Kltmndf to 2 .ile8
mrchcmt of K~~

02112/90

1llM/90

10/23/90

tl/a2190

12/0? /90

12/oP/91

11/27/91

w/12/91

11/22/91

09109191

071W190

10123191

07129r91

25,000

9,100

SI), zoo

10,000

16,000

26,723

7,100

93,200

26,mo

E

E

E

E

E

E

E

E

E

18,2$J0 E
Cold ❑ i(l.

5,000 Pcc WT.

21,400 Pcc PUT.

6,230 C.ld l!i(l.

1,100 Cold HiLt.
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*

SKID-ACCIDENTREDUCTION’PRffiRAM

The Department shall establlsh a program desfgned to mfnlmtze
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adequate, durable
skid resistance properties, and by identifying and improving
sections of roadway with high or potentially high
skid-accident incidence.

2. ?!!Q!E

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy wfll apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for Implementation

a. Primsry Actfvftfes

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway
pavement segments.

2) The second activity (3c) involves identifying,
analyzing, and improving two categories of
wet-pavement accidents locations.

a) One category is high-accident locations
with overrepresented wet-pavement accidents
that are improved as part Of the safety
improvement construction program.

b) The other category is wet-pavement accident
locations (cluster sites) within
rehabilitation/resurfacing
improved as

projects
part of the regular

construction program. .



.,

31 The third activity (3d) concerns feedback from
f{eld testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

b. Incorporation of Skid-Resistant Surfaces During
Construction and Rehabilitation

1) Portland Cement Concrete

. a] Final finishing on highways with posted
speed limits in excess of 40 mph shall be
obtained by the use of a longitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish in the Standard
Specifications.

b) Final finishing on highways with posted
speed limits not exceeding 40 mph may be
obtained the use of a
Iongitudina!y

single
artificial turf drag as

specified for Type B final finish in the
Standard Specfffcatfons or by a combination
of longitudinal artificial turf drag and
transverse tfning as specfffed for Type A
ffnal finish.

2) Bituminous Concrete

New surface courses shall have, as a minimum,
frfctfon qualities equivalent to or greater than
those provided by the following guidelines.

a) Mixture C should be used as the surface
course on roads and streets having a design
AOT of 2000 or less. .

b) Mfxture U should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design AUT of
25,000 or less, and on six-lane (or
greater) hfghways having a desfgn ADT of
60,000 or less.

c) Mixture E should be used as the surface
course on four-lane highways having a
design AOT greater than 25,000 and on
sfx-lane (or greater] highways havfng a
design AIIT greater than 60,000.

-2-



The Specfal Provfsion for Slcfd-Resistant
Bftumfnous Surface descrfbes Mixtures C, D, and E.

c. Identifying, Analyzing, and Improving Wet-pavement
Accident Locatfons

“ 1) High Accident Uet-pavement Locations

The procedures for identifying, analyzing, and
improving high-accident locations that have an

. .overrepresented rate of wet-pavement accidents
are fncluded fn the ‘Illfnofs Safety Improvement
Processes” and Departmental Policy TRA-15 whfch
cover the Safety Improvement Construction Program.

2) Het-Pavement Accfdent Locations (Cluster Sites)

a) Identfficatfon of Cluster Sites

When a route is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnfshed by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
fdentificatton of cluster sites shall be as
outlined in Section I of ‘A Procedure for
Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
R&habilitation/Resurfacing Projects”, which

included in the “Illinois Safety
Improvement Processes.”

b) Analysis of Cluster Sites

Each cluster sfte that is identified must
be analyzed by District/local
personnel. The analysis shall compl~g%
SeCtif.Iq II ofa:~ Procedure for Identifying,
Analyzlng, Improving Uet-Pavement
Accident Locatfons Withfn Rehabilitation/
Resurfacing Projects.”

c) Corrective Treatment for Cluster Sftes

After analyzing each cluster site, the
Dfstrfct/local agency shall select the
appropriate corrective treatment in
accordance wfth Section 111 of ‘A Procedure
for Identffyfng, Analyzfng, and Improving
Wet-Pavement Accident Locations Withfn
Rehabilitation/Resurfacing Projects.”

-3-



d) Documentation of process

The fdentiffcatfon, analysfs, and
improvement of each cluster site must be
documented and become part of the location
study repoti for State projects and project
development report for 1oca 1 agency
projects.

d. Evaluating and Reporting on Effectiveness of the Program
.

1)

2)

3)

4)

5)

6)

The Bureau of Materials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance
properties are durable and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research
will develop a frfctfon-test data base for
retrfeval and for subsequent data analysis.

The Bureau of Materials and Physfcal Research
will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to Illinois surfaces.

The Division of Trafffc Safety, in cooperation
wfth the Bureau of Trafffc and the Districts,
wfll determine whether selected countermeasures
on rehabflftatfon/resurfacing projects have been
effective fn reducfng wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materfals and Physical Research
for fncluston In their annual report. .

The Bureau of Mater{als and Physical Research, in
cooperation ufth the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, wfll prepare an annual report summarizing
activities of Illfnofs’ Skfd Accident Reduction
P?ogram on both the State and local highway
systems.

The Bureau of Trafffc will include in their
annua1 “Evaluation and Report of the Highway
Safety Construction Prouram” data on wet-Davement
accid&t locatfons
Improvement Program.

fm~r?ved under the” Safety
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4.

5.

Responsfb+lltfes

a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic is responsible for the
maintenance, updating and dissemination of this Policy.

Accessibility

Copies of this policy may be obtained from the Bureau of
Trafffc, Room 104, Administration Building.

CLOSINGNOTICE
..

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION
PROGRAM,Effective March 15, 1984

44Q-
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