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DISCLAIMER

The contents of this report refiect 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 lllinois Department of Transportation nor the
Federal Highway Administration. This report does not constitute a standard,
specification, or regulation.

Trademark or manufacturer's 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 Hllinois
Department of Transportation.



PURPOSE

This report summarizes the activities of the lllinois Skid-Accident Reduction Program
during the years 1989-1994,
HISTORICAL PERSPECTIVE

In 1964 the lllinois Department of Transportation (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 lilinois 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.

Development and calibration of skid-testing equipment.

Evaluation of skid resistance of existing pavement surfaces.
Determination of polishing characteristics of aggregates. |
Development of procedures for improving skid resistance of existing
pavements,
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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 objectives 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 modemize existing roads or to provide new facilities meet
approved safety standards...”

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

llinois chose to develop a test trailer as the friction tester. Through the test criteria set
by ASTM and competitive bidding, IDOT purchased a friction tester in 1968 which

ha
became fully cperaticnal in 1969,

From 1969-1971, IDOT performed an initial pavement inventory. Section selection
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 navements in central and southemn lllinois and most Class |

= IJUL W UG IIIUDl 1 WF VG Pt ¥ s Tms i WP N

bituminous concrete surfaces in northern and central lllinois, where gravel and dolomite
sources prevail, can provide adequate skid resistance throughout most of the
pavement design life.



The following changes were made for Class | and B bituminous surfaces. The types of
coarse aggregates were limited dependent on the ADT and lane number. This was to
eliminate soft calcareous {imestones 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:

s 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 bitumninous mixiures.

+ Continue the search for laboratory 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 lliinois.

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 | 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.



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 acgident record system and local accident record system where
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appllcable and the development of priorities for correction of the Ioca'nons

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-burap
drag method with a final finish obtained from the use of an artificial turf drag immediately
followed by a mechanically operated metal-comb transverse 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, govemed 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 efiectively responding to the most criticai 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 Frogram.” 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.



The purpose of the Skid-Accident Reduction Program was to minimize wet weather
skidding accidents through:

* [dentifying 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 FHWA'’s technical advisory T 5040.17. On March 28,
1983,IDOT issued departmental policy TRA-15, “Safety improvement Construction
Program” {formerly The Highway Safety Construction Program). One year later on
March 15, 1984, issued departmental policy TRA-18, “Skid-Accident Reduction
Program”.

Policy TRA-15, "Safety Improvement Construction Program”, states that the department
shall have a program of identifying high accident locations and conducting a safety
construction program addressing those. 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 eiiminated the Highway Safety
Construction Committee and replaced it with a district multi-discipline team as the group
who recemmends projects for improvement within each district.

Policy TRA-16, "Skid-Accident Reduction Program,” states that the department 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 sections 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 construction 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 pattem of grooves pemendicular to the pavement centerline

spaced at approximately 3/4 inch centers, 1/8 to 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.



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 steei siag, 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 iimestone 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.
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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 Poilice accident reports. The Safety improvement Construction Program, TRA-15,
provides for immmediate 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.



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 o an operational problem or difficult geometrics. If neither of these are the
problem, it may be 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 faily 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
frictional resistance rather than merely provide a high-frictional mixture, although
in some cases it may be appropriate to do both.

The third activity of TRA-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, aII 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 Buraau of Aateriale and Physical Dnennrﬁh {RMDR\ in cooperation with the
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Bureaus of T raffic and Local Roads and Streets and the Dwns:on of Trafﬂc Safety
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FIELD TESTING PROGRAM

Background

aII fﬂCtIO te stlng.

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 test is 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 altemate 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 pemmitting 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 microtexture
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. 100% 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 construction 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 miscelianeous category is assigned to
a section when the construction contract number is not known.



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

Range of Friction Numbers Tentative Guidelines
1. FNy<30 OR FN;1-15 Friction may be a factor contributing to wet
weather accidents.
2. FN,> 30 AND FN, 16 - 25 OR Uncertain if friction is a factor contributing
FN,31-35 AND FN,>25 to wet weather accidents.
3. FN,>35 AND FN,>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
geometrics 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 o 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 axie 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 ioads is:

((PV* (2) +SU ™ (2.1) + MU " (4.8)) * (365)) " (1 / (1 + GR)) * (1 + GR) "({(1 + GR)* - 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



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 policy TRA-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 2-lane pavement, less
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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.
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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
enr‘

e bk oy e 1 '
observations were made and testing will also continue on ti" 1is blend

D. Limestone-Sandstene  (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.



So far, the results of the mixture D blends are promising. Further evaluation of these
blends will be made.

Mixture E

1. Overall

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 E at 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 by TRA-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
cbservations, 43. Testing should alse 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. Slag Vs. Sandstone

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

B. Steelslag (SS)
Steel slag also performed very well, Figure 9. SS provided the best
macroiexture 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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Special Mixtures

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

1. Open graded friction courses (OGFC)
2. Stone matrix asphait (SMA)

2 Disher mivac
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In the early seventies a more skid resistant surface was being sought. Open graded
friction courses were introduced to lllinois. 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

acnann nathe far tha watar uhinh radinirac hudrnnlaninn and ineraaeac frintinn - Tha
L= LW § PU Pa“ o |U| LG WOLGT ¥yl T GUUIWLO | |]\‘| U 1CAN M) |H CAN IV H IV UL wwd T LWL I LI N L™

mixture was placed in a 3/4 inch lift. The thin appllcatlon 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
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Therefore SMA mixes are being evaluated for frictional properties. A SMA is a mix
which contains a higher aggregate content than conventional mixes. The mix provides

Qﬂﬁr‘nﬂﬂ|a to aqareaate contact to reducea rutting. A thick film nf nenhnlf isusedto
3 HCMU wr GH EELG WAL LW Gy (S 1N '3 AR AT SNl N

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

avaliiatan tn can hnw tha nihhar affarte tha frintinnal rharartarictice af tha mivhira
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Rubber mixtures had poor microtexture, but very good macrotexture. Figure 10
illustrates the treaded friction number versus cumulative axle loads. Due to the low
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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 summary 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 (2 and 1 projects).

The following table shows the different types of countermeasures used on the projects

and the number of occurrences of each countermeasure.

TREATMENT NUMBER OF TREATMENT NUMBER OF

PROJECTS ROJECTS

Mix C 2 Mix D & PCC 3
Pavement

Mix D 133 incidental 2
Bituminous Surface

Mix E 74 Grooving 1

MixC &D . 1 PCC Pavement 7

MixC &E 2 Open Graded 1

MixD&E 14 Grinding 1

Mix E & Cold Milling 1 Cold Mill 2

The evaluation of the projects were divided into categories with the foliowing
parameters.

Type of Countermeasure

Accident Experience for Total and Wet-Pavement Accidents

Change in Wet-Pavement Accidents in Reference to Actual Wet-Pavement Days
Number of Lanes

Rural or Urban

Average Daily Traffic

Benefit/Cost

NOTOAWGN =

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 reduction of 73.2%. 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

Departmental policy TRA-16 outlines each type of surface and what determines its use.
Each type of surface was evaluated with respect to the policy. It was found that the
policy is suitable. Each type of surface has the ability to maintain appropriate frictional
characteristics for the 20 year projected traffic.

At this time mixture D and E blends provide promising results. Therefore to conserve
high friction aggregates, evaluation of mixture D and E blends should continue.

Fourteen types of skid-proofing countermeasures were 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-15 and TRA-16.

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

Open graded friction courses using polymer medified 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 to a shortage of high frictional aggregates, the laboratory testing system
constructed in 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.

13
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TABLE 1

Wet-Pavement Accidents Before and After Improvement

2 and 2 Projects

Number of Wet- Number of Wet-
Pavement Accidents | Pavement Accidents (%)
Number of Projects Before Improvement | After Improvement Overall Reduction
Mix C 2 6 6 0
Mix D 100 1118 601 46.2
Mix E 68 1909 733 61.6
MixC & E 2 36 21 41.7
MixD&E 2 188 193 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- Number of Wet-

Pavement Accidents | Pavement Accidents (%)

Number of Projects Before Improvement | After Improvement Overall Reduction

Mix D 33 93.5 49.0 47.6
Mix E 6 114 52 54.4
MixC &D 1 1.5 1.0 33.3
MixD & E 5 38.5 34.0 11.7
Mix E & Cold Milling 1 32 4 87.5
pcC 1 2 4 -100.0
Cold Milling 2 3 6 -100.0
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THE ILLINOIS SKID-ACCIDENT REDUCTION 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 rehabilitation/resurfacing 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 report had a completion date prior to
1988. Therefore, accident data are 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 one

year after the completion of each project.

Each of the 96 projects had at least one type of engineering countermeasure
applied in an attempt to reduce skidding related accidents on wet pavement
surfaces. The projects were categorized according to the type of treatment

used, In 211, there were 7 treatment categories. They are shown in the

following table.

Treatment No. Of Treatment No. Of

Projects ) Projects
Mix C 2 Grooving 1
Mix D 49 PCC Pvmt. 4
Mix E 37 Open Graded 1
I.B.S.* 2

*Incidental Bituminous Surface



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 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 rcadway surfaces

during construction and rehabilitation of highway pavement segments,

2. The identification, analysis, and subsequent improvement of two
categories of wet-pavement accident locgtipns,

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.



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 approximately 279 gontr
the guidelines of the program. This analysis examines the 96 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 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

.
nratar ke
with two years of after projects.

P

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 & 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 number of days
' ts were alsc evaluated
accor&ing 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 trea;ment 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" analysis, there were 50 projects
completed at a total cost of $7,421,428., At these 50 locations there 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 reductionms 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 602 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 691 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

a

reduction in total wet-pavement accidents with 57% and 60% respectively,
However, each of these countermeasures was used on only one project and these
results may not be truly representative of the wet-pavement accident reducing

capabilities of these countermeasures.

The reduction in wet-pavement accidents does appear to be remarkable, but one
last variable must be taken into comsideration. 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 .0l inch of precipitation. According to data
from the Mational Weather Service, and shown on Table 3, the average number of
wet-pavement days per year in the before period was 228. The number of
wet—pavement days in the after period was 163, This is a reduction of 28.5%.
When this is applied to the overall change in wet-pavement accidents we obtain

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

countermeasures.
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Had there been no skid proofing countermeasures applied at these 50 locations
one would expect the number of wet-pavement accidents to change by the same

percentage as wet pavement days. In this case 28,5%. However, Table 3 shows

r

hat by applying skid-proofing countermeasures, wet-pavement accidents were
reduced by 60.3% overall for a net reduction of 31.8% (60.3 ~ 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 4 and 5, 35 (70%) of the 50 "2 and 2" projects were on
urban roadways and 15 {30%) were on rural. Of the 35 urban projects, 20 were
on 4 lane roads, and 12 were on 2>1ane roads. Total accidents on urban roads
decreased from 3,441 to 3,116 (9.4%). Wet-pavement accidents decreased from
1,061 to 428 (59.7%)+ The remaining three projects were on either 3 or 5
lane roadways. On rural roadways, 11 of 15 were on 2 lane roads. The
remaining four projects were on 3 and & lane roadways. Total accidents for
all 15 locations declined from 407 to 365 (10.3%). Wet-pavement accidents

declined from 122 to 42 (65.6%Z).

Average Daily Traffic

Each of the 50 "2 and 2" projects was placed into one of three categories
according.to the average daily traffic (ADT) of that project. Each category
covers a range of ADT. The ADT ranges were 0-10,000, 10,000-20,000; and
20,000-40,000. Of the 50 projects, 17 fell into the ADT range of 0-~10,000; 24

into 10,000-20,000; and 9 projects into 20,000-40,000 (Table 6).
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In the 0-10,000 range, total accidents declined from an average of 46.0 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 45.0 (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 (63.87).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 50 "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 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
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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 2 total of three countermeasures which were used at the 46 “2 and
1" locations, They are Mix D, Mix E, and PCC Pavement, The accident data is
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 ;nd 1" projects. 1In the before period there was a one year average of
1,635.0 accidents at the 46 locatioms., 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-pavement 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 0 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 76X. However, PCC pavement was used on only &4

. .
nd Mix projects, each

projects. Mix D, used on 25 projects, and Mix E, used on 17
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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 64Z%.

When these figures are compared to the wet-weathér data on Table 11 it appears
that each countermeasure has been extremely successful in reducing

wet-pavement accidents. PCC Pavement had the greatest net reduction of 51.4%.

Conclusion

Upon examination of the results it appears that the skid-proofing
countermeasures used were effective in reducing the occurrance of wet-pavement
accidents, Even with the decliné in the number of wet-weather days,
wet—pavement accidents decreased gt a higher rate. O0Of the countermeasures
used on "2 and 2" projects, Mix E was the most effective at reducing
wet—pavement accidents. At "2 and 1" locations, PCC Pavement proved to
provide the best reduction of wet-pavement accidents. It should be

interesting to see if this trend in "2 and 1" s continues in next year's

report,



i
i
i
i
i
|

. AVERAGE CIET
REDUCED

¥

Pl Ed | TR IF[FR]

455 AFTER IMPPOVENENT REDUCTION ; FER ACCIDENT

LRI

v

EMENT
1| fa |

3

TABLE 1
F

M6 PD

iiHUHBEi OF ACCIDENTS TWD .j NUMBER OF ACCIDENTS T4D ij FERCENT

“IYEARS GEFORE INPROV

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

“OTAL
cOst

iid
‘PROJECTS

H

i NUNBER |

t

COUNTER-
SEASURE
TYPE

f

$47b
31,04
38,089

28 |
)

520123,
17,838 |
1
|
$17.691 |
:
S87.421.,428
I

|
|
e
1
1
i

1
1

E

L)
—
S

:
|
|
|

ERQOYINE
DPEN ERADED
TOTAL




TABLE 2

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | NUMBER | H NUMBER OF ACCIDENTS TwD ji NUNBER QF ACCILENTS a0 | n PERCENT | AVERAGE CoST |

g NEASURE | OF | TOTAL VEARS BEFORE THPRIVENENT ! YEARS OFTER INPROVENENT [REOUCTION | 7ER ACCIDENT |
PoOTYPE PROECTS]  £OST L ta i pp Der ¢ e T em ! B[ ! PR U TR IFLeFAY  REDUCED |
| [ i ! | ' ! 1 1 : \ W : i X
i ! A R ' i [ u !
1At ¢z 21,9080 o 5| 1] fooal sToo1d By e gy s
1 t ] 1 | 1 ! i ' N |
1 : I | l ! i i t ] . i 1
. ' oo ! L !
i i oo ‘ P I | i
PoMed D [eaese532 Y T tn 193 | Ho1sl ot sy orioes) sl nsae
i { i ; i ' :
! : i i | i i | B i i
| : R T A A oo !
Poame o (29 ) e osmeq o | ‘.sai B9 s | LSt el . ST |
i i i ! /oS S S S ;
! | | d 1 ' ! !
Ionas. P2 et oa»l o3 oo | 17% bl Al -l 3] —saars
| ! | I :
- " ; : ! l ; i il : i
i I | ; i '
| OSROOVING 1 817,89 LA Y R ! l 3orh ane e UL
| | i 1 . i i |
i | i i 1 | I -
i b i { i ! | g
Iam BRADED | 1 aursit owlo7t g o3ty 2 WloeT AT !
' | ! ' 1 |
' i S I
l | ooy |
poToa oos e lues ) ovmed ey 3 e oIt ozl s s 88,158
: { i i i i j P ;
i 1 : ? 1 | i




CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN WET-WEATHER DAYS *

TWO YEARS BEFORE AND TWO YEARS AFTER

i ¢ MRIMBEF . MURBER LUF WET- NOMEER UF WEv- ;|  OVERALL . MET
'COUNTERMEASURE | OF | FAVEMENT ACCIDENTS | FAVEMEMNT GLCIDEWTS | REDUCTION IM WET-
' TYRE { PROJECTS | BEFOFE IMPROVEMENT | AFTER IMPROVEMENT | FAVENENT SCCIPENTS :
‘ | i !
; mIX C i 2 i 6 5 2.8%  -28.5% |
i | } )
! ' ' : !
L mIx D e 278 : 154 boaaun s oas,7n
: i i ; i
1 i ! ! 1
f i i V 1
' mIX E - : ER ! Zéo { 98.7% d@.Zn |
i i ¢ ' | ;
' | i { [
i I i i !
! I.E.5. 1 z ! 34 37 I -s.8x ./ -37.3%
: | | ) | |
' : ! j -
| GRODYING 1 ' = z - Y A S
H ] 1
: i ; | |
' i ! ; i
' i ' 1 H
! JPEM GRADED @ 1 , 10 a i s@.8% s 31.5% |
. H i
! ; d X
! i : i
i TOTAL l ] | 1183 478 i 46.3% /7 31.8% ]
1 H

: | ! |

AVERAGE NUMBER OF AVERAGE ~UMBER OF | PERCENT REDUCTION
YEARLY AVERAGE UET-WEATHER DAYS WET-WEATHER TAYS | IN WET-WEATHER
NUMBER OF i BEFORE IMPROVEMENT | AFTER IMPROVEAEMT DAYS
WET-WEATHER
DAYS 228 l 163 28.5%




TABLE q

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER
URBAN

i ALL ACCIDENTS || WMET-SAVEMENT ACCIDENTS
L L

. HNUHEEF\' OF NUMBER OF il TWO YEARS TWO YEARS . TWO YEARS TWO YEARS

({ LANES - PROJECTS i BEFORE AFTER  f SEFORE AFTER

i | I

i 2 12 l £84 s7L 189 *Q

N

i | !i

Ii 2 ;! 141 124 i: 7 =]

" I !

;; . 2e i 2504 2337 | 218 07

: . | tl

! s T 119 I o1 17

’ : “ H

§oToTAL I8 | Ta4) ILle 1961 128




TABLES

TOTAL ACCIDENTS BY L ANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL

ALL ACCIDENTS | WET-FAVEMENT “CCIDENTS i
TNUMBER OF WUMBER OF || TWD YEARS TWO YEARS | TWO "EARS TWO YEARS 1
il LANEZ . PROJECTS BEFTRE AFTEF | FEFORE AFTER |
[ . : !
! > 11 289 258 | &3 41
| |
g T 1 e g 21 3 i
] " r
i 3 B 72 7o I8 8
| ‘
I; b 0] o a L B ]
i - f
i TaTaL 15 4Q7 Tes 122 32 I




TABLE 6

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AFTER
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BENEFIT/COST DATA FOR COMPLETED PROJECTS

TABLE 7

TWO YEARS BEFORE AND TWO YEARS AFTER

ALL ACCIDENTS

COUNTERMEASURE | MUMBER  (HEFORE F/ | BEFORE F1/ | BEFORE FD/ | BENEFIT / | SERVICE LIFE
TYPE OF FROJECTS | AFTER F AFTER PT1 | AFTER pD COS7 (YEARS)
MIX T 2 a /1 26 7 21 32/ 34 -4.,42 9
MIX D 24 57 9 656 / 493 | 647 / 547 1.53 5
MIX E 28 & / 9 187 / 792 |1755 /16@8 8.22 5
1.E.9. z g / @ 87 / 981123 / 187 -37.33 5

-
GROOVING 1 g/ @ 7/ 6} 3/ 8 17.34 5
OFEN GRADED i @ / @ 15 + 18] 35 7 38 -5.34 5
TOTAL 58 12 719 |1898 /1428 |2613 /2514 3.37 5
LEGEND:  F = MUMBER OF PERSONS KILLED

PI = NUMPER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE ACCIDENTS




BENEFIT/COST DATA FOR COMPLETED PROJECTS

TABLE 8

TWO YEARS BEFORE AND TWO YEARS AFTER
WET-PAVEMENT ACCIDENTS

COUNTERNEASURE FIURBER BEFDRE F - BEFORE FI° | BEFORE fo- BEMEFIT SERVICE LIFE
ryeg NF_FROJECTS | AFTER F AFTER FT_| GFTEF FD reeT LYEARS )
aIX U - a @ b 1{ s/ s .55 5
mIX [ 24 T 174 83 | 171 4 181 2.23 s
LY < 29 1 2 38 ¢+ 97 3 574 » 199 ?.53 3
1.2.5. z a 2 15 . .8 & S 7 ~B.46 5
-
SROOVIHG 1 8 /@ 5 4l a s 2 . .
IPEH SRADED i I VN A 1142 :
roTaL 58 4 /3 s47 / 2@ | 784 / 33% 4.5 5

FI
FD

~UMBER OF
NUMBER COF
HUMBER OF

FERSOMS KILLED
FPERSUONS TIMIURED
PROFERTY DAMAGE

ACCIDENTS




TABLE 9

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER
(ONE YEAR AVERAGE)

JIUNTER- A:MBER . AVERABE NUMBER F #CCIDENTS ;i AVERAGD NUMBER OF ACCIZENTS . FZIRCENT | AVERABE CCE7
“EASHAE oo mm .; IN THE BEFORZ PEAIS3 N 1M THE AFTER PERICD CREBUCTION & ZER ACCIDENT
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TABLE 10

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER '
{ONE YEAR AVERAGE)

COUNTEA= | MUMBER . AVERABE HUNBER G RCCIDENTS /[#VERABE NUMBER OF ACCIDENTS ! SERTENT AVERAGE ID¢7

SERSGRE . TP D YOTAL L IN THE BEFORE PERISD T I THE AFTER FERIOD  IREDUCTION | PER ACCIDENT
op D mggnis o g0t TR D FD LD A v i D ! Gl i F4 )k PLsFA  REUCRD
' H '; 1 ) t " i ' ii : |
: . i ' SO ! S S 1 !
U0 T3 S14,BLESED i 234,30 a5 E9.% | LI NTRATANINAE B R st 44 565,65
' ' . I
! : i i ' ; . i '
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E U ez antues il sl sageaimay aedel owi Wt
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et e arsaRd e, N0l 25 hernd ] 80 2| T Te|  s3agend
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eI SR S s R R R R U R i (R RS BEE N RN LRI S R A
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TABLE 11

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

{ONE YEAR AVERAGE)
s
| NUMEER NUMBER OF WET- NUMBER OF WET- OVERALL / NET
zcoumsnnsnsua's oF PAVEMENT -ACCIDENTS | FAVEMEMT ACCIDENTS | REDUCTION IN WET-
! TYPE PROJECTS | BEFORE IMPROVEMENT | SFTER IMPROVEMEMT | PAVEMENT ACCIDEMTS |
; mMIX D 25 234.8 182.8 S4.4% 7/ 35.1%
i
i
| nIX € 17 211.5 95.8 54.6% 7 33.3% |
i |
1
% FEC PYT. a 495 19.8 72.7% /7 51.4%
|
i TOTAL 45 515.8 d 217.9 57.9% 7/ 3h.6%
§
AVERAGE NUMBER OF & AVERAGE MUMBER OF | PERCENT REDUCTION
YEARLY AVERAGE WET-WEATHER DAYS WET-WEATHER DAYS | IN WET-KEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT | DAYS
WET-WEATHER | '
DAYS 218.2 180 | 21.3%
|




RA-16 PROVECTS

footract Coanty - Project Cnlsle!ion Abt Counter- Mo,
Rusber Liaits ite Neasure of
Lanes

4;573 Franklin kesurfacing on 11 154 between 11 148 in Sesser aad Rend Lake  18/22/87 1,238 C ?
472992 Helean Resurfacing on 5 136 between the Nclean-Lagan County Line and @5/22/87 3,123 { z
332 FAL 33 at Melean

42871 Lo Rizht turn lane on WD I1 24 (Galena Ave,) ai the 1ntarseciion 11714787 23,i84 7 d
anay with Bavd St. in Diten

42891 foone On Bus U5 28 from Shaw kd, oast tn Belviders BEf87/38 7168 [} i
24!

43884 Crawford  Hain 34, fron west of Jorsey Jr, to Fark Forest dve, in 45/88/87 12,893 ¥ }
387 fobinson

3R998  tankakee didening of the dwal brioges carrying i-37 over the iankakee  19/14/87 17,888 3 4
a1 fiver in Lankakee
IRARY t,Elair fa 11 133/157 fron ibe Boose Lake [anal Bridge ia fabokia 10 81/21/%7 14,348 i Z
#337 11 3 in Centreviiie

EYEFERRE Channelize tne yaterseciizn of 43 38 and I1 251 north of 18/24/87 2,378 i i
457 Comatcn

IBEEY feorny Il 33 bewween Pioneer Pkwy and Tisber in, in Peorii a7/81/87 13,708 bl 4
R

41817 Los Socurtacing ang recenstraction of tne intersection of I1 23!  12/88/%7 1,358 1 7
31 Laszlle anf Spur k¢. peiween Nest Rragilyn and Mendots

175817 Madizan Resarfacing on il 153 betuees Fine Lake %4, and Bana ir, iz 18428187 11,9484 I H
8187 Epllinsvilie

27899 MPage Thannatization and traffic zignals af the intersection of R4f18/87 7,388 3 4
ERES ' 1159 [Neltner Bivd.i and Forest Ave, in hect Chirano

47937 Tazewell Fesurfacs and widen the structure at Spring Creex ang water-  12/24/37 15,389 by 4
LR arnat the ctructure at Ten Kilz Creex on I1 116 petweep [-73
§ Tap Ajle Creek in East Feoria

44817 dendall Resurfacang and installaiion of traffic signais on 45 39 at the L1/B7/65 1,408 y 2
Ty intsrcection of bougias K4. .5 niie east of fsweqo 1,468

12645 Saline Cald willing and resurfacing on 5 43 froa .23 aile west of the 88/88/55 bR i 2
4588 intersecticn of I1 {42 east io west of defferson St in Eldorace

42997 iee fenoval of IC B2 strocture op US 32 st Hentel R4, 3.3 miles 29/29/48 2,188 ¥ 2

&ad? cgutheast of Supletts



TRA-16 PROJECTS

-------

Costract County Project Completion AT founter- Mo
Kusber Listts Date Keasure of
Lanes
42949 Rock [sland Resurfacing on 11 9 between 70N 5. and FAI 74, and rensblitate 99/22/88 21,888 ) 4
2278 the stracture carrying [1 5 over 27tk §t. all 1n Moline
48912 Marshall ¥esurfacing on I1 17 & 89 fros Lacon east and nerth te north  89/38/87 1,788 3 :
273 of Yarna
42761 Hoone iesurfa:in; on New Belvidere Rypass fros Bus U5 29 at dppleton 87/31/48 d 398 B d
CLEY 3t. 1 11 76 at the northwest edge of Zelvidere 4,878
a1 acdonpnge  Resurficing and traffic signal eadersization on US 67/136 be-  32/88/88 3,908 ? Z
#156 twean the G5 §7/134 intersection and Prairie §t. in and west of
Kacoab
44840 Stephenson  Resove and replare suoerstruciure carrving [1 26 over the SCRTC11/28/88 2,008 ; z
#8352 Kk and Richland Creek naripwest of Grangevilie
18893 [ufage taft turn Tane on northdownd I 57 at ferry Rd, and resyrfacing #2/27/80 24,303 3 {
B4 on Il 5% at I § soutn ramps in Naperviile a9, ea
4233 Aaes lssurfaging, AL box culvert, and bridge resairs all on I1 184 §3/12/88 3,54 ? 4
YAty “row 1.4 siles east of 11 334 {0 Burten Rd. east of duincy
18931 Madizan rocurtacang on I1 141 between FAL 55 and £31 78 near Marine  R7/32/87 ENL L ?
294
43377 Lefalle Pzzuriaciag on 11 71 Between FAI B8 and WS 532 nostheast of 8B/27/57 L i 2
2839 Jtawa
49823 Rankakes fsgyrfacing on i1 17 from 7 aiies west of Pondioid 7d., 2ast  #8/28/%7 4,188 z
8833 ta the west jimits of Kagkakee
17137 Gas Secyriacing, dridge widening, and dock renairs at eazidesnd bus.B3/A3/38 13,484 i ¢
LI U3 28 over yestbound U5 28 and at US 28 gver Mclean Blvd. 10 17,488
Elais
18748 Paaria Sesurfacing aad tratfic signals on S 158 (Yar Memgrial Br,} 12723788 £l i 1
873 fros west of Frostwood Fhwy,, souineast o west Horthians fve.
in Paoria :
42288 Tarawell Rasurfarizg on I1 29 hetween Weslev Rd. and Ruscoe-Highwsy 11724/%7 28,959 3 i
LN ave ir Greve Coedr
48693 Adanc fesurfacing on 11 184 beiwesn I 336 and 7R 158 1 wile east of §7/85/84 6,708 b 4
gase Queincy
12342 Lake kesarfacing and traffic signal eodersizaiion ai the inter- 128097 15,538 b 2
#0813 sectron of 11 93 and Rollimgs Rd. in Round Lake Bears
4354 Salise Raleisd R4, fros I1 3¢ at the west edqe of tldorado 1171197 3.159 ] 4



TRA-16 PROJELTS

fontract  County Project Conpletion gt {ounter-  No.
Hunber Lisits hate Neasure of
Lanes
32418 Kengall fecurfacirg on US 34 froe west of Cannontall Fraal to west of  11/89/98 7,83 i :
LLEM I1 47 and reconstruction of the structure rarrying i5 34 over
Blackberry Creet in forkyille
47373 Rock Jsland Resurfacing and trigie AU 9ox culvert oa dndalysia R4, at Ridne-27/3/68 8,484 ! :

899 wsod Rd. 10 Afldan

iz
E=Y

{zsnriacing on I-74 betweer Universiiy Ave, and ihe ¥, Baker  87/83/87 29,973
Bridge, ang on decks of ¢ structures gn I-74 between Steri-
ing Ave. and Adass 3i, in Peoria

13493 Penriy
&128

12337 Ladalle Resarfacing on II 71, between Covel Creek, sontbwest of Jtiawa §9/14/88 7,838 7 {
#817 and I1 23 10 Ottame . Z,898

47557 Liwrence Resurfaring, waterproafing and deck repairs to 5 structures sl 86/17/33 1,088 B i
F1B on US SR frow .19 pile easi ip 4.23 miie east of Ii 1 north ane

a5t of Lawrenceville

18697 Madizon fesurfacing on 11 148 beiween Chesinud 51, and iessn $t. 1n 372887 2,1 ) Z
4123 Kigniand

42377 Eaok Chamaelize, rasurfacs and iraffic zigoals at ihe interseciion ofil/87/88 17,388 j 4
F84) il 62 and Levingion br. in Seath Barringion and Hoffean Ectatec

33504 @innebzas  Resurfacing on 1 23 from asrth of Glendale R4, south o nesr 12714787 37,488 B ]
N [ottage Ave, in Leves Park

2288F  Iraguois Shouider raconstraction on I-37 sauth of fne 11 54 iaterceanga, j#/14/57 11, e B g
anRE soutt of fnarpa

48559 Fulten fesurfating oa I1 % detween (anton and Eanner V2783787 143 ! i
877

17788 fase azenrfacies on Il 74 fros 2,2 miles nerth of ¥iroials to 19724787 1,43 1] 2
#2882 firnialg

3281 Rimnedate  Kezerfrripg, tradific sionad aodermiratisn, and dridee deck re- 1378777 9,488 B 4
#17? paire 25 11 7 from goth of Aguaaarine Br. north fo forqan St

10 Kockfard

18559 {ane Cesurfazing oo I1 77 a3l 132 jelersection with dncc Road Ir, 85787187 11,380 b Z
2145 in fact Dungee

48775 §1.Clair kesarfacing on Carlyle Rd. between Nelliniock Rd. and 11 tal  B7/38/87 11,508 3 i
#823 in Beileville

42841 Madison iesurfacin? on I} 159 between Raiiroad 51, and §ilsom 5%, v 11716783 15,948 i 2
A044 Pollinsyiiise

I8942 Parrey fn 11 154 fron 2 wile #3si of Pincinevville to 65 3 (R/E2/RT 368 ) i



TRA-16 PROJECTS

——

{ontract Comnty Projert Completion AT Counter-  Ho
Nuaber Liaits Date Yeasare of
Lan
12975 Jersey Jeck repairs on I1 267 from US 67 narth of Gedfrey north to 12/18/38 3,988 P i
§8%8  Kadizon Jeihi 8,540
28349 QuFane Caannelire the intersection of fohlwing k4. and Nordic Rd, in 11712733 i2,999 ] 1
CEN Ttasca
42863 Sl.llair Rasurfacing on [1 13 frog the ontrance of dur Lady of Saows 18/28/38 18,488 i 4
CUTY Shrine 10 11 13 west 2f Bellevilie
47938 Dgle - Resariaciap o1 11 72 froa the west limits of Siillman Valley, @9/12/88 7,188 i 2
218 sast to U5 51 at Gavis Junctyom 2,138
47844 Madison fesurfacing for left turn lanes on Il 139 at the inierseriion 84/71/88 1,988 [ {
4847 with 8len Crossing K4, in Gien Carbos
12984 Honry Resurfacing on U5 34 froa the west edge Salva east o il 91 L1/47768 2,088 b Z
#3ag
42322 dacksan kesurtacing on il 14% tetween 6th §1, sad 2Znd 51 in BR/26187 17,888 £ z
1812 Furphyshars
12843 Pearis reertion of 48 154 (dar Xesaryal 3r,) 12/12/8% 28,358 £ |
4835
1838 Forey Resurfacing, cald-aiilisg and new 245 o5 95 31 2t {%e antprsec- 87/13/58 28 i Z
et tien of 11157 in bufume
RTT Toak ac:1q { the :ntersegtion of 11 19 ang Des Plaines kiver §8/11/5% cé,?ﬁg £ 1
=Rk i i ; 25,78
D349 Saek Fesurfazing and traféic g -12341 sodernization on Deapsier 51,  1I/L8/E7 I2.988 3 ]
#H08 from bincaia Ave, east to Farkside Ave, in Morton Grove ol 88
4227 Hariom Faserfacing on 8B B8 5L fro 22133 51, 1n Contrial City south toB3/2L/89 7.8 3 z
#14% Caluset 51, 1n Lentraiia
34939 %idizon Resnrfacing on WS 47 at Tolle La, ia Godfrev, I1 {89 at Cliften 13/19/88 11,388 £ !
7 Tarrace fd. aorthwest af Aiton ang on 1 3 2t I 141 in Woog 11,048
Riyer
48047 Cook Resurfacing at the interseciion of Governor s Highway with 89722787 12,458 3 i
152 216th 51, 1n Matfesen
42237 Jatkson Cold wiiling and resurfacing on I1 13 belween Poplar 5t. and  87/89/87 13,448 3 3
LLEL] Lewis in. ir Carbondaie
42387 DyPage Resurfacing and traffic signals on 11 52 petween the Fatavia- AW/1A/33 19,393 £ i

287

Yarrenviile k. ind Badterfield d. in Warrenville

2s



TRA-14 PROJECTS

=%==

Tontract  County Project Completion AT Counfer- Mo,
Hanber Linjts Date Neasure of
Lanes
34838 Randolph Resarfacing on I 130 at the *I¥ curve near the nerth linits of 13/24/88 6,888 £ H
381 Chester
%4813 Marion Recurfacing at the iaterseclion of II 131 and Cowntry Ciub Rd. [B/25/63 7,888 £ z
a9 1 fentralia
3R#97 Lok Racurfacing af the 1aderseciion of [391h St. st Iarrence #3/22/38 o8, dan : 4
#2187 Ave, in Laluset City
89997 ook Resarfacing on il #4 3t the intersection with Railroad Ave, in R4/24/88 7,888 £ 3
a9 torth Lake _ 11,854
43182 Kapkakes thazneliration, re‘artaclnn en I1 17 from I-57 east ta 3e8° easti2/{#/82 14,588 £ ]
321 of Eastrizge Dr. ziso traffic sianais af the interseriion of Ii
17 ad [-57 narthboand ramp
13386 ¥il) Inproveseni of 1he fntercection of 45 & with Draper dve./ 21787 if,a84 £ 2
b1re Yalant 51, in Joliet
1373 Chawsatgn  Fecyrtaring on FAL 07 froe 1.4 silas souih of FAT 72 to FAT 39714707 19,444 £ 4
EJRN 74 at ins northwest edoe of Efa|p=1§n
84817 Champaign  Reswrfacisg on the spovoaches o Aaiheny Dr. on 6F 43 asar the 9715788 15,288 £ i
5463 rarth Iinits of Prhama
12548 Alzrander  Rasurfscing and £E8 2t ha infereeciipm of 45 3i, 64 and 47 1n B/18/97 f, 823 £ 3
CLLA Lairn
48973 ook fesurfacing on @3k Fark dve. at the intersectisa with A77RR/ET 18,823 i 3
112 1515t &b, 1o dak Forest
wnd .l fmcurfacing on [1 ¢ hatwesn tinion 3%, ano 3i. Clair dve. 1 1218387 §.A3% i F;
L Lebanch
“ERAL lnigg kasyrfaziag 34 I1 148 and L 3 at Ware is daion Lo, 200 0n DL 3708/B4/83 8,138 £ :
3857 Wiilteases  ia Jehason {3ty in sillizsses o, and 11 143 in Rerris ad [ 37
=puth of fariss

$2814 Chamgaign  fesurfacing on U3 158, hetweer Springfiaid dve, and FAI 74, in 1B/2]/8R 13,509 : i
891 © Ihzapainn

48017 Jatkson ¥idening and resurficing on US 51 from north of Pleasant Will 87/89/87 13,888 g Z
8139 k4. to Heritage Hills Rd. sowth of Cardondaie

17887 Liviegston Resurfacing and traffic sianals oa I1 114 between Ladd £, ana 11/13/8) 8,088 £ {
CYAL] ' Feari St. in Livingstan founty

178%4 Cankakee i-:urfa::nu and channaliration on I1 17 fros J90 f4, west 12/84/87 14,483 £ 4
1387 Cazrannt dve.tn 384 44, easy of fastridge Br. in Kankaxee



TRA-14 PROJECTS

Contract  Cosnty Project {ompletion AT Cownter- M,
Nuaber Lisits bate Heasure of
Lines
42431 darran Resurface and trattic control improvesents st the intersection 87/13/88 11,008 3 ?
887¢ of US 34 and HS 47 in Noamouth
4993 [ake Chaamelizatine and traffic signals at the intersection of 10/85/87 14,459 £ 2
8317 T1 124 and 134 ip Kainesviile
42186 4iiliamsen  Resurfariag oa westhound 11 13 from .58 miles aasi of the 27/13/87 17,388 £ 4
L Jarkson-4illiassen Pounty line east to Larteryille
4224%  Cook Chanaslization and traffic signals 3t the interceciion pf 1172587 14,558 ] Z
£ag3 11 39 and I1 48 in Barringten Hills :
ER837 will Teconstruction of the intersection of G5 52 asg I1 7 in Joliel B4/E9/88 38,989 £ 4
#hf:
42199 tane Resurfacing aad reearrs to & structores on 63 29 betwesn the ForlZ/32/88 i, f3f : 4
843 ook Kiver and Loveil §t. in Eigin 8, 34B
10188 Coox Gn Milwaskee Ave. between dedriz 3, and Evansion-tlgin #¢, in 87788757 7,58 z i
LLEM Niles
8138 $4.00air 0a 11 3 between Aonics 37, and Aonsanto Ave, i3 Ladokiz and  89/S8/87 24199 £ i
R4 Sauget
8% Lae nesurvacxnﬂ pa i [ ‘roa Peoria Ave, o falena dve, ang po LTELYEY 13,488 LS 1
ARdd Tl 2 frow the I0H -F te the Kock River in Dizen
82173 Heary resariacing on [] 73 from {94h 3, in tae AN RX ang fros 192318 19,638  1,B.5. i
g ceatral Elvd, to dartiels 5, :5 fewanee
43224 dhiteside  Pavement qrimging zn East Thxrﬂ 3L, Trom 1%4h Ave. to Kroger 138787 15,338 GREDVING D
als epfrance and 07 tasi rourtn &t, frow Second dve. fo Fourte
ave, 13 Sterlisg
48769 Doot ¥ijea 197,588 ©0C 797, 3
gifs River 1 N
fiver
LECYV AN L ETT ik PLE saveseni, rﬁsurraflnu and doudle RD 3oz relvert 3t ByrtonBB/10/60 4,788 FOLOWNT, i
173 Sreex on [i té#d 3.5 aiies, east of [ 334 east 1.9 siles, all 4,282
eist oF Juincy
42185 Macon Respve and reslace bridge farrving dest Pain 3. over 3ievens  11/76/88 2,188  ril FYT, I
a7 Creek in Decatar 2,188
17780 Miem #00 payesent oa dest Main S, from Wvchles R4, east fo Victoria 13/18/88 2, i88 FOD AT,
815 dve, in decatar
15433 Paoria Rasurficing and iraffic signal sogerairation on I1 B8 between 18/28/37 78,788 OPEN GRADED 3
LY Tiliacis 4ve. and Arastrong dve, in Peoria
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SKID-ACC IDENT REDUCTION PROGRAM
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 properties, and by identifying and improving
sectfons of roadway with high or potentially high
skid-accident incidence.

2. Purpose

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy wiil 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 rehabilltation of highway
pavement segments.

2) The second activity (3c) involves identifying,

analyzing, and 1improving two categories of
wet-pavement accidents locations.
a} One category 1is high-accident TJocations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

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



3 The third activity (3d) concerns feedback from
fleld testing and anaIysis to evaluate the

enuuquu\:a: UT pre‘v'luu: bhlU"'dLLIUEHL IEUULLIUII
efforts,

Incorporation of  Skid-Resistant Surfaces During
Construction and Rehabilitation

1) Portland Cement Concrete

.a) Final finishing on highways with posted
speed 1imits fn excess of 40 mph shail be
obtajned by the use of a Jlongitudinai
artificial turf drag followed immediately
by a mechanica]ly operated metal tine
transverse grooving device as specified for
Type A final finish 1in 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 h u
friction qualities equivalent to or greater than
those provided by the following guidelines.

avn
Jll s navrey :e a m ﬂ!ﬂ'm

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-]ane (or
greateri highways having a design ADT of
60,000 or less.

-~

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.

«



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

Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

h

2)

High Accident Wet-Pavement Locations

The procedures for identifying, anmalyzing,  and
improving high-accident Tlocations 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.

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, shail be
analyzed for the entire project. The
identification of cluster sites shall be as

sutlined in Section I of "A Procedure for

Identifying, Ana]yz1ng, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects", which
is included in the "Il1linois Safety
Improvenment 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 I1 of "A Procedure for Identifying,
Analyzing, and Improving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects."

c) Corrective Treatment for Ciluster Sites

After analyzing each cluster site, the
District/local agency shall 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."

-3-



d.

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
deveiopment report for local  agency
projects.

Evaiuating and Reporting on Effectiveness of the Program

1)

2)

3)

4)

5)

[F;)
L

fhe 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 frictio.-test data base for

retrieval and for subsequent data analysis.

The Bureau of Materials and Physical Research
wiil continue evaiuation of experimentai projects
which provide a broad body of knowledge
concerning frictional characteristics applicable

[OR

to IIIIHU]S Surraces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic .and the Districts,
will determine whether selected termeasures
on rehabilitation/resurfacing projects Eave been
effective in reducing wet-pavement accidents.
The results of the evaluation will be furnished

to the Bureau of Materjals 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 "tvaluation and Report of the Highway
Safety Construction Program" data on wet-pavement
accident Jlocations improved under the Safety

Improvement Program.
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Responsibilities

The Directors of Highways and Traffic Safety are

a.
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic 1is responsible for the
maintenance, upc_!_gi_:inu and dissemination of this Policy,

Accessibility

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

Supersedes:  Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984 .

T, /)
W . 1/7 /89
KL vbonsopming Yise7

“Director of Highways //// 7 Pate

LA H. 01/89

Director of Traffic ‘ia Date




THE ILLINOIS SKID-ACCIDENT REDUCTION 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 rehabilitation/resurfacing projects, to
reduce the number of wet-pavement accidents in I11inois. 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
completion 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 engireering countermeasure
applied in an attempt to reduce skidding related accidents on wet pavement

surfaces. The projects were categorized according to the type of treatment
used. In all, there were 6 treatment categories. They are shown in the

following table.

Treatment No. Of Treatment No. Of
Projects Projects
Mix D 39 Mix D & PCC PNT 3
Mix E K} PCC Pvmt. 5
Mix D & E 6 Grinding 1
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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 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 federali-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 tweo

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 counterméasures or rehabilitation/resurfacing
projecté have been effective in reducing wet-pavement accidents. Since its
inception in 1984, there have been approximately 320 contracts awarded under
the guidelines of 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.

Eva]uation'Approach

The Evatuation 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
131 personal injury, and 0 fatal accidents in the after period. This is a

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

—h
i
[4)]

Aaned
iy
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on o 6
percent in severe accidents (Table 2). The countermeasure which was most
successful in decreasing wet-pavement accidents was PCC Pavement. This
countermeasure was used on 4 locations and reduced total accidents by 73
percent and accident severity by 80 percent. At a total cost of $6,775,830

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

The reduction in wet-pavement accidents does appear to be remarkable, but one
last variab hat variablie 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

ercantaae
¥ el vu:\-

£

s wet pavement days. 1In this case 2.4 percent. However
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 4 and 5, 33 (72%) of the 46 "2 and 2" projects were on
urban roadways and 13 {28%) were on rural roadways. Of the 33 urban projects,
17 were on 4 lane roads, and 14 were on 2 lane roads. Total accidents on
urban roads decreased from 2,865 to 2,143 (25.2%) and wet-pavement accidents
decreased from 926 to 392 (57.7%). The remaining two projects were on either
6 or 8 Tane roadways. On rural roadways, 10 of 13 were on 2 lane roads. The
remaining three projects were on 4 1ane'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 of the 46 "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 0-10,000; 10,000-20,000;
20,000-40,000; and over 40,000. Of the 46 projects, 24 were in the ADT range
of 0-10,000; 12 in 10,000-20,000; 8 in 20,000-40,000; and 2 projects in the

over 40,000 range (Table 6).
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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%). 1In 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 8.6 (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 82.0 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 are Mix 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. Accidents 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

lacations, As is the nent

case with the "2 and 2" projects, wet pavement accidents

were reduced substantiaily 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

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 these figures are compared to the wet-weather data on Table 11 it appears
that each countermeasure, with the exception of Mix D & E, has been extremely
successfﬁ] in reducing wet-pavement accidents. PCC Pavement had the greatest

net reduction of 127.5%.

Conclusion

Upon examination of the results it appears that the skid-proofing
countermeasures used were effective in reducing the occurrance 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. O0f 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 AFTER

COUNTER- | NUMBER AVERAGE NUMBER OF ACCIDEMTS || AVERAGE NUMBER OF ACCIDENTS || PERCENT | AVERAGE COST
MEASURE oF TOTAL IN_THE BEPORE PERIDD IN THE AFTER PERIOD REDUCTION | PER ACCIDENT
TYPE | PROJECTS cosT m | e Pl FA T™w | D FI A TA_[PI+FA REDUCED
MIX D 25 [s14,816,985 || 1476 4| S16 10 1153 | 807 341 5 221 34 $18,463.53
MIX E gk $2,677,582 || 1275 | ss2| 432 1| 16| 75| a9 of 20 38 $4,103.57
pCE PV, 4 $5,775,830 || s21] 398 120 3l 3e| 226 85 off 0| 28 $13,093.39
T0TAL 46 324,270,397 {| 3270 | 2188 | 1048 16{ 2481] 1768 | 708 s 26} 34 $12,304.38




TABLE 2

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER

I pescent

COUNTER- | NUMBER AVERAGE NUMBER OF ACCIDENTS [l AVERAGE NUMBER OF ACCIDFNTS AvERLGE COST
MEASURE oF TOTAL IN THE BEFORE PERIOD IN THE AFTER PERICO REDUCTION | PER ACCIDERT
TYPE  |PROJECTS|  COST w | po PI £A ™| e0 P Fa TA [PI+FA REDUCED
MIX D 25 st me,98s )| s8] 287 m 223] 162 61 s2| &6 $26,191.00
MIX E 17 s2,677.582 1 23| 261 | 2 w129 62 550 s2 $4,616.52
FCC PYT. 4 $5,775,830 || 139 o8 4“0 37 29 s 3| 8 $26,571.88
TOTAL 46  [s2¢.270,397 1 1030 ske| 383 51| 320 ™ 56| s $16,767.13




TABLE 3

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | NUMBER NUMBSER OF WET- NUMBER OF WET- OVERALL / NET
MEASURE OF PAVEMENT ACCIDENTS IPAVEMENT ACCIDENTS  REDUCTION IN WET-
TYPE PROJECTS |BEFORE IMPROVEMENT{ AFTER IMPROVEMENT | PAVEMENT ACCIDENTS
MIX 25 468 223 524% / 50.0%
MIXE 17 423 191 5480 / 52.4%
PCC PVT. 4 139 7 73.4% /  71.0%
TOTAL 46 1030 451 56.2% / 53.8%
AVERAGE NUMBER OF JAVERAGE NUMBER OF| PERCENT REDUCTION
YEARLY AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT| AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 218.25 213 248

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




TABLE 4

TOTAL ACCIDENTS BY LANES OF ROADWAY

— g WS A PUO PAITIEARYEE R TTUALS LI A TV

WU TEAMG DEFURE ANU 1YWUW TEAROD Hf' 1 :H

URBAN
ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
NUMBEROF  NUMBEROF || TWOYEARS  TWO YEARS TWOYEARS  TWO YEARS

LANES PROJECTS BEFORE AFTER BEFORE AFTER

2 14 6851 €600 157 108

4 17 1657 1215 617 245

8 1 53 40 18 g

8 1 438 288 134 3
TOTAL 33 2865 2143 926 392




TABLE S

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

AURAL
ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
NUMBER OF NUMBER OF TWQ YEARS TWO YEARS TWO YEARS TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 10 343 287 23 55
4 3 62 51 1 4
13 405 338 104 58

TOTAL




TABLE 6

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE

TWO YEARS BEFORE AND TWO YEARS AFTER

ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
ADT NUMBER OF || 2 YEARS 2 YEARS 2 YEARS 2 YEARS

PROJECTS || BEFORE AFTER BEFORE AFTER

0-10.000 24 34.8 30.9 a8 54
10,000-20,000 12 74.9 56.7 24.6 1.1
20,000-40,000 8 118.0 5.8 44.9 18.6
OVER 40,000 2 295.5 187.0 82.0 20.0

TOTAL 46




TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
ALL ACCIDENTS

COUNTERMEASURE NUMEBER BEFOREF/ | BEFOREPU BEFCGRE POV BENEFIT/ SERVICE LIFE
TYPE OF PROJECTS AFTER F AFTER P! AFTER PD casT (YEARS)
MIXD 25 1t/ ] 822 / 579 a4g ! 807 .28 5
MIXE 17 14 0 898 / 445 842 I 73§ 9.62 5
PCGC PVT. 4 4t [ 1|t 141 388 / 228 217 5
TOTAL 48 LN 6| 1899 ; 1185| 2138 7 178 308 H
LEGEND: F = HUMBER OF PERSONS KILLED

Nate:

Pi = NUMBER OF PERSONS INJURED
PO = NUMBER OF PROPERTY DAMAGE ACCIDENTS

The BeneliVCosl ratio is the ¥ accldi ving lized through a reduction in the ber ol

at a location divided by the iImprovament costs as applied aver the sarvice life of the improvement.
Using this method, costs and benefits may be expressed as sither an squivalent annusd or prosant worth value
of the project, Any project with a benefil-to—cost {B/C) ratlo gi than 1.0 ls considered ity ot

and the project with the highast ratio is considered most desirable. The B.C technigue is probably the most
used of the ic analysis lachhiques

1y




BENEFIT/COST DATA FOR COMPLETED PRQJECTS

TABLE 8

TWO YEARS BEFORE AND TWO YEARS AFTER

WET-PAVEMENT ACCIDENTS
COUNTERMEASURE NUMBER BEFORE F/ BEFORE PY BEFOREPD! | BEMEFIT/ | SERVICE LIFE

TYPE OF PROJECTS AFTER F AFTER Py AFTER PD cosT (YEARS)
MIX O 25 21 o Ay ns| zsr e 1.50 5
MIX E 17 ol 0 287 / s 281 / 128 6.45 5

pce PVT. 4 14 0 58 ! N 0s / 29 108 s
TOTAL It} 3/ 0| et 27| ese s 320 190 5

LEGEND: F = NUMBER OF PERSONS KiLLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE ACCIDENTS

Note: The BenefiiCosi ratio Is the ry accident savings realized through a reduction in the number of accid
ata ‘ ded by the imps costs an avar the sice life of ths improvemant.
Using this method. costs and banefits may be expressed av sither an squival of pre wonth value
of the project. Any project with a benefil-lo—cost (B/C) ratia graster than 1.0 is dered icali il

and the project with the higl ralio is cor d most desirabl

used of the sconomic analysis techniques.

The B/C iGue i probably the most commonly



TABLE 9

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWCQ YEARS BEFORE AND ONE YEAR AFTER
{ONE YEAR AVERAGE)

COUNTER- | NUMBER NUMBER OF ACCIDENTS TWQ || MUMBER OF ACCIDENTS OME || PERCENT |AVERAGE COST
MEASURE oF TaTAL YEARS BEFORE IMPROVEMEWT ||  YEAR AFTER TMPROVEMENT || REDUCTION |PER ACCIDENT
TYPE  [PROJECTS]  COST TA | PD | P | FA TA | PD | P | FA || TA [PISFAl REDUCED
X o 1% [$12,657,513 || 237.5 {159.0) 76.0| 2.5(j208.0{138.0| 69.0( 1.0fl 12| 11| sim,ee7
MIXD & E 6 |s11,390,956 || 257.5 1 159.5 | 94.5| 3.5 || 438.0 (3030 129.0| 6.0 -70| -38| 25,243
MIX D & 3 |so, 90 [0 121.5] «9.0| 0.5 (1290 ea.o| 400f 1o 25| 17| saz,s3s

peC. VT

MIX E 14| 1,385,594 | 496.5 1 338.5 | 158.0 | 0.0 |{ 224.0 | 210.0 | 13.0| 1.0 55| @ 2,034
PCC. PVT 1 $15,966 || 3.5] 30| o5|o0|| 10| 10| o.0f| a0l 71| 100 2,234
GRIKDING 1 8226, 757 || 53.5| 34.5| 19.01 0.0 67.0| 43.0| 2s.0| oo -25| -2 6,719
TOTAL 39 [834,865,974 1219.5 | 816.0 [ 397.0 | 4.5 [1067.0 | 783.0 | 275.0 | 9.0 13| 30f 99,452




TABLE 10

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER
) " (ONE YEAR AVERAGE)

COUNTER- i NUMBER WUMBER OF ACCIDENTS TWO NUMBER OF ACCIDENTS ONE PERCENT | AVERAGE COST
MEASURE OF TOTAL YEARS BEFDRE IMPROVEMENT YEAR AFTER IMPROVEMENT REDUCTION [PER ACCIDENT
- TYPE PROJECTS COST TA PD Pl FA TA PO PI FA TA |P1+FA| REDUCED
NiX ¢ 14 |$12,857,513 50.5( 37.0] 13,0( 0.5(f 4.0 28.0| 16.0| 0.0 3] -19| s7r8,92
MIX D & E 6 [$11,390,956 |} 35.5| 20.5| 15.0) 0.0} 76.0| 50.0| 26.0( 0.0(|-114] -73| $112,503
Mix o & 3 42,191,190 73.00 490} 26.5{ 0.5 30.01 z2.0 7.e] 1.0 &0 & 31,699
PCC. PVT
MIX E 14 $1,385,594 || 173.5 { 115.0 [ 58.5| 0.0l &4.0| 47.0| 17.0( 0.0 63 71 35,062
PCC. PVT 1 513,964 0.5 0.5 0.0 0.0 g.0 Q.0 0.01 0.0 100] 100 $11,17
GRINDING 1 $226,757 9.0 5.5 3.5| 0.0 B.0 2.0 6.0 0.0 "l -n 590,703
TOTAL 39 |$34,885,974 |} 364.0 1 227.5 [ 1155 1.0{j222.0 | 149.0| 72.0| 1.0 35 37| $114,315




TABLE 1

1

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TC CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

{ONE YEAR AVERAGE)
COUNTER- NUMBER NUMBER CF WET- NUMBER OF WET- OVERALL / NET
MEASURE OF PAVEMENT ACCIDENTS [PAVEMENT ACCIDENTS| REDUCTION IN WET-

TYPE PROJECTS |BEFORE IMPROVEMENT | AFTER IMPROVEMENT | PAVEMENT ACCIDENTS

MIXD 14 50.5 44.0 12.9% /  40.4%
MIXD&E 6 355 76.0 -114.9% [ -B6.6%

MIXD & 3 75.0 30.0 60.0% / B87.5%
PCC. PVT.

MIX E 14 1735 64,0 63.1% / 50.6%
PCC. PVT. 1 05 0.0 100.00 / 127.5%
GRINDING 1 9.0 8.0 11.1% /  38.6%

TOTAL 39 344.0 222.0 355% /  63.0%
AVERAGE NUMBER OF |AVERAGE NUMBER OF | PERCENT REDUCTION
YEARLY AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT| AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 193 246 -27.5

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




TRA-16 PROJECTS

Contract  County
Number

40914 McPonough
2150

40760 Peoria
0073

40695 Actams
0059

80119 Lake
0078

BOO&% DuPage
0070

42975 Jersey
0050 Madison

42950 Ogle
0010

42904 Henry
o008

42875 Carroll
42860 Stephenson
42843 St.clair

42844 Madison
0067

42841 Madison

88022 Peoria
0095

42183 Kane
0042

42793 Boone
0002

Project Completion

Limits

Resurfacihg and traffic signal modernization on USs 47/134 be-
tweens the US 67/135 intersection and Prairie St. in and west of
Macomb

rResurfacing snd traffic signais on US 150 (War Memorisl Or.)
trom west of Frostwood Pkwy., southeast to West Northland Ave.
in Pearia

Resurfacing on Il 104 between Il 335 and TR 150 1 mile east of
Quincy

rResurfacing on US 45 at the intersection with Inverrary Ln. at
the southwest edge of Riverwoods

Channelize the intersection of Rohiwing Rd. and Wordic Rd. in
1tasca

Deck repairs on [l 257 from US &7 north of Godfrey north to
Delhi

fesurfacing on Il 72 from the west Limits of 5tillman Valley,
east to US 51 at Daviz Junction

Resurfacing on US 34 from the west ¢dge of Galve sast to Il 91

Resurfacing on Il 84 between Pike Rd. and Il 64 in Savanna

Resurfacing on Il 26 over Yellow Creek (remove existing struc-
ture)

Resurfacing on It 15 from the entrance of Cur Lady ¢f Snows
shrine to Il 13 west of Believille

Resurfacing for jeft turn ianes on Il 156 st the intersection
with Glen Crossing Rd. in Glen Carbon

Resurfacing on Il 159 between Railrosd St. and Wilson 5t. in
Collinaville

Resurfacing on 1l 38 between Northmoor kd. snd Prospect Rd. in
Peoria

Resurfacing, bridge widening, and deck repairs at eastbound Bus.
US 20 over westbound US 20 snd at US 20 over McLean Blvd. in
Elgin

Resurfecing on New 8elvidare Gypass from Bus US 20 at Appleton
St. to IL 76 at the northuast edge of Belvidere

Date

02/08/83

12/20/88

07/08/88

08/20/3%

11722788

12710/88

09/12/88

11/07/88

111/89

06/24/89

10/28/88

0&/21/88

11/19/88

07/27/89

09/03/88

07/31/88

6,900

27,500

12,000

$,900

6,500

2,150
2,150

10,400

11,900

16,000

30,200

30,200

19,600
19,600

Counter-
Messure



TRA-16 PROJECTS

Contract  County Project Compietion ADT Counter- No.
Number Limits Date Mensure of
______________ Lanes
80126 DuPage Reconstruction, resurfacing and traffic signals at the intersec- 11/22/89 21,?25- ------ l; -------- l’-""
0025 tion of Il &4 and Prince Crossing Rd. at the northeast edge of
West Chicago
94050 Effingham resurfacing on 1t 33 5.5 miles east of Effingham to the Effing- 11709/89 4,000 b 2
0286 ham Jasper County Line
84061 Winnebago Remove existing structure and replace with RC box culvert carry- 09702789 %,300 D 2
0186 ing 1L 2 over drainage ditches .9 and .7 mile respectively 5.300
north of Latham Rd. '
84065 Rock Island Remove snd replace existing structure with concrete 1-beam 09/23/8% 850 1] 2
0o7s bridge carrying Hillsdale Rd. over Canoe Creek 3 miles west of
Hillsdale
42801 Boone On Bus US 20 from Shaw Rd. east to Belvidere 06/07/88 7.100 ] 2
0001 !
80209 Wilt rResurfacing, celd mitling and patching on southbound I-55 from 10/30/8% 28,000 hi] 4
0212 1l 126 south ta south of Braidwood
80018 Lake PCC pavement and bridge deck repairs to the structure carrying 07/10/39 14,650 1] 4
0178 IL &0 over the Tri-State Tollway in Mettawa
44017 Kendall Resurfacing and instatlation of traffic signals on US 34 at the 11/07/38 1,400 )] 2
0007 intersection of Douglas Rd. .5 mile esst of Ozuage 1,400
DROPPED FROM HES )
42645 Saline Cold milling and resurfacing on US &5 from .25 mile west of the OB/08/88 9,000 D 2
ooo8 intersection of Il 142 east to west of Jetfergon $t. in
Eldorada
42697 Lee Removal of IC RR structure on US 52 at Henkel Rd. 3.5 miles 09/29/88 2,500 o 2
0047 southesst of Sublette
42034 Adams Regurfacing, RC box culvert, and bridge repairs all on 1L 104 05712788 5,500 D 4
0238 from 1.4 miles east of 1l 335 to Burton Rd. east of Quincy
30016 Lake Resurfacing and replace structure (over Des Plaines River) on 1L 05/20/8% 23,250 1] &
0090 60 between il 21 and Tri-State Tollway in Mettaws 23,250
42377 Cook Channelize, resurfsce sl traffic signels at the intersection of 11707/88 17,300 D &
0061 11 62 and Lexington Dr. in South Barrington and Hoffman Estates
52557 Lawrence Resurfacing, waterprooting snd deck repairs to 3 structures all 046/17/88 3,000 D &4
0018 on US SO from .18 mile esst to 4.23 mite east of 1l 1 north and
east of Lawrenceviile
42359 LaSsile Resurfacing on 1l 71, between Covel Creek, southwest of Ottaws 10/14/88 2,850 [ 2
0017 and It 23 in Ottawa 2,850
L4064 Kendall Resurfacing on US 34 between Little Rock Rd. and Rock River in  07/09/8% 10,000 1] 2

poz23 Plano



TRA-16 PRBJECTS

Contract County . Praject Completion  ADT  Counter-  No.
Number Limits Date Measure of
. Lanes
44056 Rock Island Resurfacing on [ 5 (John Jeere Rd.), 7th St. snd relocated 11711789 18,300 ) [
0036 Blackhauk Rd. and tratfic signals at 7th and John Deere Rd. atil 18,300
in Moline COMBINED WITH 44073
44040 Stephenson  Remove and replace superstructure carrying Il 26 over the SCWRTC 11/08/38 2,800 ] 2
0052 RR and Richland Creek northwest of Orangeville
4073 Rock 1sland Roadway reconstruction and modernize traffic signels on IL 5 12712789 17,200 3 4
0079 (Blackhawk Rd.) from west of 38th St. in Rock Island east to 3rd 17,200
St.in Moline COMBINED WITH 44055
80090 DuPage Left turn Lane on northbound IL 59 at Ferry Rd. snd resurfacing O7/27/88 24,825 ] 4
0104 on IL 59 at Il 5 south ramps in Naperville 49,500
88014 Knox Remove and replsce structure carrying IL 17 over Fitch Creek 2 11/13/89 850 [+ P
0110 miles west of Lafayerte
80000 Ceok Resurfacing on Kedzie Ave. between 103rd St. and 87th St. in a7/01,89 22,000 i} &4
0158 Evergreen Park
96017 Madison Resurfacing on L 140 between IL 140 east of Alhambra sndg 1L 056/03/89 1,400 [ 2
0126 Bond 127 in Greenville 1,400
42049 Rock isiand Resurfacing on it 5 betwaén 7th St. and FAL 74, and rehabi- 09/22/88 21,000 b 3
o278 ilitate the structure carrying I{ 5 over 27th St. all in
Moline
42273 Rock Island Resurtscing and triple RC box culvert on Andalusia Rd. at Ridge- 07/08/88 8,000 1] 2
009 wood Rd. in Wilan
42418 Kendall Resurfacing on US 34 from west of Cannonball Trail to west of 11/09/88 7,850 1] 2
0093 1L 47 and reconstruction of the structure carrying US 34 over
Blackberry Creek in Yorkville
84034 JoDaviess Widen, resurface, PCC pavement snd bridge deck repairs on US 20 11725789 3,600 o 2
0042 from Apple River to 1.75 miles northwest of 1l 84, north of
Hanover
4LOVT5 Mcbonougn  REsuTTaciTg, comirwct TR new bridges, snd wiven ww bricse 01720789 5,300 ] 4
0274 sil on US &7 between Good Hope and Macomd
84050 Bureau Remove truss spah and replace with CSP pipe culverts careying 10/15/89 1,500 D 2
0089 US &-34 over the Hennepin Canai and Towpath and resurtacing 1.2
miles west of Waynet
84046 Carroll Remove snd replate 2 bridges carrying 1l 78 over Sand Creek and 11/18/89 1,675 ] 2
0049 resurfacing on Rel. Argo Fay Rd. all at the IL 73, Argo Fey Rd.
intersection § of Mt. Cerrotl
84049 Carroll Remove structure and repisce with PPC |-beam bridge carrying Il 09/23/89 3,500 ] 2
021 73 over Straddie Creek
22052 Bock lelmnd Resurfacing on Port Byron-Hillsdale Rd. extending sast from Il 11711789 1,22% o 2
0063 84, slso relocate the intersection of 1l 84 and Port 8yron- L 750

Willagale Rd. at Port Byron



TRA-16 PROJECTS

Contract  County Project Completion ADY Counter- No.
Number Limits Oate Measure of
Lanes
96058 Rendolph rResurfacing on IL 150 at the “Z" curve near the nerth Limits of 10/26/88 6,000 E 2
0100 Chester
94015 Marion fesurfacing at the intersection of 1l 161 and Country Club Rd.  10/25/88 9,000 E 2
0096 in Centralia
84027 Rock Island Patching and joint repair on 1L 92 (17th St.), from west of 12th 05727789 16,500 E 4
0024 St., east to 19th St., in east Moline
96059 Madison Resurfacing on US 67 at Tolle Ln. in Godfrey, Il 100 at Cliften 11/19/88 12,300 E “
o7 Terrace Rd. porthwest of Atton and on 11 3 st [l 143 in Wood 11,000
River
46102 Kankakee Charmneiization, resurtacing on [L 17 from 1-57 east to 340’ east 12/10/88 14,500 E [
0021 of Eastridge Dr. also traffic signals at the intersection of L

17 and 1-57 northbound ramp

42271 Marion Resurfacing on S8 US 51 from Ellis St. in Central City south 05/21/88 9,100 E 2
0168 to Calumet St. in Centralia

B0UYZ Cook Resurfacing on iL 64 &t the interseciion with Railroad Ave. in  06/24/88 22,000 3 é
0015 North Lake 22,000

80097 Cook gResurfacing at the intersection of 159th $t. at Torrence 08/22/88 20,000 E 4
0207 Ave. in Calumet City

80058 Cook Reconstruction of the intersection of US 12 at IL 83 and Kens- 08703789 45,260 E 4
oooe ington Rd. with resurfacing and traffic signais in Mt, Prospect 45,260

44012 Champaign Resurfacing on the approaches to Anthony Dr. on US 45 nesr the 09/15/88 11,200 E 2
D003 north Limits of Urbana

42656 Perry Resurfecing, cold-milling and new CZG on US 51 at the intersec- 07/19/88 §,200 E 2
0101 tion of Il 152 in Owuwain

98001 Union Resurfacing at 11 146 snd IL 3 st Ware in Union Co. and on IL 37 08/04/88 6,150 E 2

0053 Williamson in Johnson City in Williamson Co. and Il 143 in Herrin and IL 37

eniimbn ok M d e
#BOLITR OV AETION

90090 Champaign Resurfacing on US 457150 between Gregory Ave. and Broadway St.  10/16/89 21,000 € 4
0003 in Urbana

80188 DuPage Resurfacing on Il 59 north snd south of the intersection of 06/14/89 19,050 E 4
0014 Batavia Rd. in Warrenville

96090 St, Clair Left turn lanes at the intersection of Il 158 and 59th St scuth- 09/28/89 4,800 E 2
G035 west of Belleville
42816 Champaign Regurfacing on US 150, betsween Springfield Ave. and FAI 74, in  10/27/88 16,500 E 4

0001 Champaign



TRA-14 PROJECTS

Contract  County Project Completion ADT Counter- No.
Number Limits Date Measure of
Lanes

80037 Will Reconstruction of the intersection of US 52 and Il 7 in Jolier G6/29/88 58,000 E &
G012

42663 Peoria Reconstruction of the intersection of US 150 (War Memorial Dr.) 12/12/88 29,350 E 4
Qo35 and Prospect Rd. in Peoria

42633 Varren Resurface snd traffic control improvements at the intersection (07/15/88 11,000 E 2
oo79 of US 34 ang US 67 in Mormouth

84088 Winnebago Reconstruct the intergection of US 20 and Old Mill Rd at the 11711789 17,025 E &
0042 north edge of Cherty vailey

80281 will Reconstruction of the intersection of US & and Briggs Rd. in 11/04/89 4,950 E 2
0047 Joliet 4,950

80270 Cook Resurfacing on all four legs of US 45 (96th Ave) at the inter- 04/20/89 26,150 E &
oppy section of 95th St just west of Hickery Hilis

80264 Cook Resurface the intersection of US 12/45 and Touhy Ave in Des 07/%0/89 45,000 E 4
0005 Plaines

BUi98 Caok Resurface the interseciion of il 83 and Widgeiand ive in Paios  OT/05/89 31,900 E 2
0006 Heights

20190 Lake Resurface the intersection of US 45 snd Il 120 east of Graysiake 07/05/89 27,200 E 2
o019

80189 Lake Channelize, resurface snd install traffic signals at the inter- 08/19/89 23,400 E 4
020 section of IL 131 and Brookside Ave. in iMsukegan

20141 Cook Resurfacing on Des Plaines Ava. between Yuba snd Warvard §t. in 06706789 16,300 [ &
004 Forest Park

80117 Cook Reconstruct the intersection, remove the median and install 07/19/89 57,500 E &
0011 traffic signals at IL 43 and | 53 in Northbrook

20077 Cook Resurfacing at the intersection of Il 19 and Dex Plaines River 03/11/88 26,700 E 4
anos Rd. in Schillar Park 26,700

42083 DuPage Resurfacing and traffic signals on Il 59 between the Batavia- 05714788 19,500 £ %
0002 Warrenville Rd. and Butterfield Rd. in Warrenville .

42199 Kane Resurfacing snd repairs to 6 structures on US 20 between the 12/02/88 20,300 E %
0043 Cook Fox River and Lovell $t. in Elgin 20,000

QL02% thite imatallation of traffic signals at the intersection of Il 1714 12/13/49 B.400 PCC PVT 2

0065 srd Staley St. in Cermi



TRA-16 PROJECTS

Contract  County
Number
42294 Macon
0016
42672 Adams
0173
40789 Cook
0119
42185 Macon
0057

98012 Williamson
0034 Jackson

Completion
Date

Project
Limits
10/718/88

PCC pavemant on West Main St. from Wychies Rd. east to Victoria
Ave. in Decatur

CR PCC pavement, resurfacing and deuble RC box culvert at Burton 05/13/88
Creek on Il 104 3.8 miles, mast of Il 336 east 1.8 miles, all
sngr of Duincy

Widen 8 structures, all on [-190 over [-294 ramps, Des Plaines 02/11/88
River Rd., and Des Plaines River between Mannheim Rd. and East

River Rd. in Rosemont & Chicago

Remove and replace bridge carrying West Main St. over Stevens 117424788

Creek in Cecatur

patching on 1-57 from the franklin County line south to Johnsten 07/15/69
City interchange and on IL 13 (Wailmut St.) from Wall St. east to
Lewis Ln. in Carpondale

4,200
4,200

107,806
107,800

2,100
2,100

16,200
19,800

Counter-

Measure

PCC PVT.

PCC PVT.

PCC PVT.

PCC PVT.

GRINDING

No.
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lllinois Department of Transportation
Departmental Policies

TRA-16
December 01, 1988

SKID-ACCIDENT REDUCTION PROGRAM

1

Dalicy

LI Ib!

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

Purgose

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.

Guidelines for Implementation

a. Primary Activities

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

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

a) One category 1is high-accident locations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

b) The other category 1s 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.

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

i)

2)

N

Portiand Cement Concrete

.a) Final finishing on highways with posted

speed limits in excess of 40 mph shall be
obtained by the use of a Jongitudinal
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 of a single
longitudinal artificial turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of Tlongitudinal 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) 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.

-2-



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

Identifying, Analyzing, and Improving Wet-Pavement

2)

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 inciuded in the *[1linois Safety Improvement
Processes" and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

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  dincluded in the "I1linois 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 of "A Procedure far Identifying,
Analyzing, and Improving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects."”

c) Corrective Treatment for Cluster Sites

After anaiyzing each cluster site, the
District/local agency shall 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."

-2



d) Documentation of Process

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

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 I1linois surfaces.

The Division of Traffic Safety, in cooperation
with the Bureau of Traffic and the Districts,
will determine whether selected countermeasures
on rehab111tat10n/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
cooperat1on with the Bureaus of Traffic and Local
Roads and Streets and the ODivision of Traffic
Safety, will prepare an annual report summarizing
activities of [1linois' 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 improved wunder the Safety
Improvement Program.



5.

Responsibilities
a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Po11cy.

b. The Bureau of Traffic 1is responsible for the
maintenance, updating and dissemination of this Policy.

Accessibility

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

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION
PROGRAM, Effective March 15, 1984
Approyal: /// ///
irector of Highways 7 bate
IS 10/89
Director of Tratfic Safety Date



THE ILLINOIS SKID-ACCIDENT REDUCTION 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 rehabilitation/resurfacing projects, to
reduce the number of wet-pavement crashes in I11inois. This assessment

includes 99 projects for which contracts were awarded between July 1986 and

August 1990. According to reports issued by the Bureau o

—t [{a]

38 of the projects included in this report had a completion date prior to
1990, Therefore, c¢rash data are available for each of these projects for two
calendar years after completion. The remaining 61 projects were compieted in
1990 and crash data are available for only one year after the completion of

each project.

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. 1In all, there were seven treatment categories. They are shown in the

following table,

Treatment No. Of Treatment No. Of
' Projects Projects
Mix D 51 Mix D & PCC Pavement 3
Mix E 3 PCC Pavement 2
Mix D & E 9 Grinding 1
Mix C & E ?
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Back ground

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 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 impiementation of the Skid-Accident Reduction Program.

i O
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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 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. Data
for two calendar years before and after the compietion year were used to
evaluate projects completed in 1989. 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 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 lied to
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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.

asuits

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 1). 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. They dropped from 404 property damage, 214 personal
injury, and one fatal crashes during the before period to 208 property damage,
105 personal injury, and two fatal crashes in the after period. This is a
deciine from 619 crashes 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
t of §

IRE Q4 ¢+
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Pavement was used on three projects and reduced total crashes 77 percent and
crash severity 85 percent, With a total cost of $9,191,190, it showed an
average cost per crash reduced of $31,694. Mix D, used on 13 projects,
reduced total crashes and crash severity by 50 percent and 56 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.

Tirdm
1

Jin

g
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,
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Type of Roadway

As shown on Tables 4 and 5, 25 (66 pertent).of the 38 "2 and 2" brojects were
on urban roadways and 13 (34 percent) were on rural roadways. Of the 25 urban
projects, 19 were on 4-1ane roads, and six were on 2-lane rpoads. 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. The remaining two projects were on
4-lane roadways. Total crashes for all 13 locations increased from 231 to 241

{4.3 percent) and wet-pavement crashes increased from 39 to 43 (10.3 percent).

Average Daily Traffic

Each of the 38 "2 and 2" projects Qés 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 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 in 20,001-40,000; and three projects in
the over 40,000 range (Table 6)

In the 0-10,000 range, total crashes declined from an average of 6.6 to 4.9
crashes per project (25.8 percent). 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
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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 a ratio of 0.66. For wet-pavement crashes, Mix £ showed a
ratio of 10.90, Mix D & PCC Pavement showed a ratio of 0.94, and Mix D showed

a ratio of G.04.

2 and 1 Preliminary Projects

There were a total of 61 "2 and 1" projects eligible for this report. A brief
preliminary evaluation has been 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 are Mix 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. As in the case with the
"2 and 2" projects, wet pavement crashes were reduced substantially in

relation to total accidents.
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crashes, and in the after period there were 213.0. This is a reduction of 44
percent. Crashes involving injuries or fatalities were reduced from 130.5
(130.0 personal injury and 0.5 fatal) crashes to 63.0 (62.0 perscnal injury
and 1.0 fatal) crashes. This is a redugtion of 52 percent. The
countermeasure which appears to be the ﬁost successful overall in reducing
wet-pavement c¢rashes is Mix E, which was used on 17 projects and reduced total
wet-pavement crashes by 52 percent and crashes involving injuries or

fatalities by 58 percent.

When these 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
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Conclusion

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

crashes., Even when compared to the
wet-pavement crashes decreased at a
on "2 and 2" projects, PCC Pavement

wet-pavement crashes. However, PCC

change in the number of wet-weather days,
higher rate. 0f the countermeasures used
was the most effective at reducing

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 92.0 percent, was

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

countermeasure. Mix 0 & 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.



TOTAL CRASHES BY COUNTERMEASURE TYPE

TABLE 1

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES ONE PERCENT AVERAGE COST
MEASURE OF TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER iMPROVEMENT REDUCTION PER CRASHES
TYPE PROJECTS COST TA PD &) FA TA PO Pl FA TA PI+FA REDUCED

MiX O 13 $11,770,288 152 B4 55 3 83 L] 26 1 a5 ] $68,234
MIXD&E ] $11,300,958 515 310 180 7 738 511 217 B(| -43 =15 $20817
MXD& 3 $0,191,190 342 243 98 1 158 111 46 1 54 53 $19.081
PCC. PVT
MIX E 14 $1,385,504 993 677 316 0 606 388 215 3 39 31 $1,432
PCC. PVT 1 $13,.064 7 6 1 [} 3 1 2 (1} 57 —100 $1.306
GRINDING 1 $226.757 107 69 38 0 122 84 a7 1] —-14 0 38,047
TOTAL 38 $33,978,740 2116 1408 897 Al 1708| 1151 543 14 19 21 $33312




TABLE 2

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

TOTAL WET-PAVEMENT CRASHES BY COUNTERMEASURE TYPE

COUNTER- | NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES ONE PERCENT AVERAGE COST
MEASURE oF TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPROVEMENT REDUCTION PER ACCIDENT
TYPE PROJECTS COST TA PD Pl FA TA PD Pl FA TA Pi+FA REDUCED

MIX D 13 311,770,288 32 23 2 16 12 4 50 58 5204257
MIXD&E ] $11,300,850 n 44 30 14 75 k] -8t —-30 $105,062
MIXD & 3 $9,191,190 150 08 51 34 26 7 7 as $31,604
PCC. PVT
MIXE 14 $1,385 504 347 230 "7 127 81 40 83 -3} $2.519
PCC. PVT 1 $13,964 1 1 0 [} 0 0 100 100 $5,566
GRINCING 1 $220,757 18 " 7 24 14 9 —-33 —43 $15,117
TOTAL 38 $33 078,749 B19 a04 214 s 208 105 L] 50 $44,700




TABLE 3

CHANGE IN WET—-PAVEMENT CRASHES COMPARED
TO CHANGE IN WET-WEATHER DAYS *

TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | NUMBER NUMBER OF WET— NUMBER OF WET— OVERALL / NET
MEASURE OF PAVEMENT CRASHES | PAVEMENT CRASHES REDUCTION IN WET -

TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT | PAVEMENT CRASHES

MIXD 13 32 16 50.0% | 78.6%
MIXD & E 6 71 114 —60.6% / —32.0%

MIXD & 3 150 a4 77.9% / 105.9%
PCC. PVT.

MIXE 14 347 127 63.4% / 920%
PCC. PVT. 1 1 0 100.0% / 128.6%
GRINDING 1 18 24 -333% | -4.7%

TOTAL 38 619 315 491% / TII%
AVERAGE NUMBEROF | AVERAGE NUMBEROF | PERCENT REDUCTION
ANNUAL AVERAGE WET-WEATHERDAYS | WET—-WEATHER DAYS IN WET—WEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS
WET—WEATHER
DAYS 171 220 -286

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




TABLE 4

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL CRASHES WET - PAVEMENT CRASHES
NUMBER OF NUMBER CF TWO YEARS TWO YEARS TWO YEARS TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 6 195 132 63 40
4 19 1690 1335 517 232
TOTAL 25 1885 1467 580 272




TABLE 5

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL
ALL CRASHES WET-PAVEMENT CRASHES
NUMBER OF NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 1 115 12 20 19
4 2 116 129 19 24
TOTAL 13 2N 241 39 43




ALL CRASHES WET-PAVEMENT CRASHES
ADT NUMBER CF 2YEARS 2YEARS 2YEARS 2YEARS
PROJECTS BEFORE AFTER BEFORE AFTER
0-10,000 14 6.6 49 1.0 0.9
10,001 -20,000 10 5314 36.0 17.4 6.7
20,001~-40,000 11 106.5 89.7 26.8 18.3
OVER 40,000 3 106.6 60.7 453 11.7
TOTAL 38




BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
ALL CRASHES
COUNTERMEASURE NUMBER BEFOREF/ | BEFORE P/ | BEFOREPD/ | BENEFIT/ | SERVICE LIFE

TYPE OF PROJECTS | AFTERF | AFTERPI | AFTERPD COST (YEARS)

MIXD 13 3/ 2 87/ 40 | 84/ 56 0.66 5
MIXD & E 5 9/ 8 a12/ 358 | 319/ 51 -0.57 5

MIXD & 3 1/ 1 14/} 71 243/ 111 1.16 5
PCC PVT.

MIXE 14 o/ 3 513/ 348 677/ 388 11.60 5
PCC PVT. 1 0/ © 2/ 2 6/ 1 7.52 5
GRINDING 1 0/ 2 ss/ 78 | €9/ 84 -31.53 5

TOTAL 38 13/ 16 [ 1118/ 897 | 1408/ 1151 0.62 5

LEGEND:  F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PO = NUMBER OF PROPERTY DAMAGE CRASHES

Note:The Benefit/Cost ratio is the monetary accident savings realized through a reduction in the number of crashes
at a location divided by the improvement costs as applied over the service iife of the improvement.
Using this methed, costs and benefits may be expressed as either an equivalent annuati or present worth value
of the project. Any project with a benefit—to—cost (B/C) ratic greater than 1.0 Is considered economically successfut
and the project with the highest ratio is considered most desirable. The B/C technique is probably the most commonly
used of the econamic analysis techniques.



TABLE 8

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFORE F/ | BEFORE Pi/ | BEFORE PD/ BENEFIT/ | SERVICE LIFE
TYPE OF PROJECTS AFTERF AFTER PI AFTER PD coSsT (YEARS)
MIXD 13 o/ 0 s 7 23/ 12 0.04 5

MIXD & E 6 o/ 0 50/ 56 a; 75 -012 5
MIXD & 3 i1 79/ 9 eg! 25 n.04 5
PCC PVT '

MIXE 14 o/ o0 196/ 78 | 230/ 81 10.90 5
PCC PVT. 1 o/ 0 o/ © 1/ o 1.50 5
GRINDING 1 o/ 2 10/, 17 1M/ 14 -23.26 5

TOTAL 38 1/ 8 344/, 167 | 404; 208 0.52 5
LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE CRASHES

Note:The Benefit/Cost ratio is the monetary accident savings realized through a reduction in the number of crashes
at a location divided by the improvement costs as applied over the service life of the improvement.

Using this method, costs and benefits may be expressed as either an equivalent annual or present worth value

of the project. Any project with a benefit—to—cost (B/C) ratio greater than 1.0 is considersd econocmically successtul
and the project with the highest ratio is considered most desirable. The B/C technique is probably the mast commonly
used of the aconomic analysis techniques.




TOTAL CRASHES BY COUNTERMEASURE TYPE

TABLE 9

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

{ONE YEAR AVERAGE)

COUNTER- NUMBER NUMBER OF CRASHES NUMBER OF CRASHES PERCENT AVERAGE COST
MEASURE oF TOTAL IN THE BEF ORE PERIOD IN THE AFTER PERIOD REDUCTION PER ACCIDENT
TYPE PROJECTS COST TA PD Pi FA TA PD Pl FA TA Pi+FA REDUCED
MXCAE 2 $257,972{ 1085 74.5 ato 1.0 82.0 61.0 210 0.0 23 34 $2,105.80

MIX D 38 $26,537,236/ 860.0| 585.0 282.0 2.0 670.0f 499.0 178.0 2.0 22 ar $27,093.03
MIXD&E 3 51,038,858 2340, 1560 45 151 22201 1470 740 10 5 4 £17,310.08
MIXE 17 $8,485,040( 63150 438.0 1770 00] 424.0| 204.0 128.0 2.0 1] 27 58,884,856
PCC PVT. ] $880,420 a5 3.0 0.5 0.0 3.0 0.0 3.0 0.0 14 -500 $272171.60
TOTAL 3] $36,909.336(1 1721.5| 11820 536.0 3.5|(1328.0 940.0 383.0 5.0 <] 28 $18,805.25




TABLE 10

TOTAL WET—PAVEMENT CRASHES BY COUNTERMEASURE TYPE

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)
COUNTER- NUMBER NUMBER OF CRASHES NUMBER OF CRASHES PERCENT AVERAGE COST
MEASURE OF TOTAL IN THE BEFORE PERIOD IN THE AFTER PERIQD REDUCTION PER ACCIDENT
TYPE PROJECTS COST TA PD Pl FA TA PD Pl FA TA Pi+FA REDUCED
MIXCA&E 2 $257.972 18.0 125 55 0.0 10.0 2.0 1.0 0.0 44 82 $8,440.30
MDD 38 $268,537,236( 173.5| 113.0 60.5 0.0] 108.0 76.0 200 1.0 39 50 $78,628.85
MIXDS&E 3 $1,038,450 58.5 34.0 24.0 0.5 36.0 23.0 13.0 0.0 38 47 $9,232.52
MIXE 17 $8.485,040| 144.5 9.0 455 0.0 70.0 51.0 10.0 0.0 52 58 $22,778.63
PCC PVT. 1 $5880.420 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 [} 0 NA
TOTAL &1 $36,.900,338|| 377.5| 247.0 130.0 05| 213.0| 1500 820 1.0 44 52 $44,084.00




TABLE 11

CHANGE IN WET—-PAVEMENT CRASHES COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

= A ML

{ONE YEAR AVERAGE])
COUNTER- NUMBER - NUMBER OF WET— NUMBER CF WET— OVERALL / NET
MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET -
TYPE PROJECTS | BEFORE IMPROVEMENT AFTER IMPROVEMENT PAVEMENT CRASHES
MIXC&E 2 18.0 10.0 44% / 63.3%
MIXD 38 173.5 106.0 388% | 57.8%
MIXD & E 3 58.5 36.0 38.5% / 574%
MIXE - 17 144.5 70.0 516% / 70.5%
PCC PVT. 1 1.0 1.0 0.0% / 18.9%
TOTAL 61 377.5 213.0 436% [/ 625%
AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTION
ANNUAL AVERAGE WET-WEATHER DAYS WET-WEATHER DAYS IN WET~WEATHER
NUMBER OF BEFORE IMPROVEMENT AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 196 233 -18.9%

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




TRA-16 PROJECTS

Contract  County - Project Campietion ADT Counter- No.
Number Limits Date Measure of
. Lanes
98025 Franklin Resurface 11 14 betuesn Christopher snd West City 12/04/90 4,000 c 2
o082 E
94091 Wayne 2.47 miles of resurfacing on Main St. between Airport Rd. 08/14/90 9,000 c 2
0082 and E. 9th 5t. snd oh Delaware Blvd, between W, Tth St, and E
E. 7th St. in Fairfieid
80119 Lake Resurfacing on US 45 at the intersection with Inverrary Ln. st  08/20/89 27,500 ] 4
0076 the southwest edge of Riverwonds
94096 Effingham 3.97 miles of resurfacing on 1L 33 from 0.7 to 4.7 miles 10/29/90 4,600 ] 2
ns7 east of Effingham
80126 OuPage Reconstruction, resurfacing and traffic signals at the intersec- 11722/89 23,725 D [
0025 tion of Il 84 and Prince Crosging Rd. st the northeost edge of
West Chicago
94039 Jefferson Relocate Il 148 and improve Veteran's Memorial Dr. from 11724790 8,000 1] F]
0032 Triangle St. to the interaection of Il 37 in Mt. Vernon
86072 MclLean kesurfacing on Bus loop 1-55 between 1-74 and 1-55 in 08724790 20,000 [} 4
0056 Bloomington and Narmal
84242 Henry Remove and replace existing RC box culwvert carrying US & 11/07/%0 3,800 b 2
0097 - over & drainage ditch 0.% miles west of Orion Rd. north of
Coal City
94037 Clay Bituminous concrete pavement and a double 10'x10' RC box cuivert 12707790 2.100 [} 2
nATH mm 11t BN denm ammravimatalu 1 T milas uane nd Vamia aoas 2.
o2vs on S SO from spproximataly 1.2 mile: west of Xenia, 2ast 1o

north of Xenia

94050 Effingham Resurfacing on Il 33 5.5 miles east of Effingham to the Effing- 11/09/89 4,000 D 2
0286 ham Jasper County line
B4105 winnebago 1.26 miles of resurfacing and 2, I-span PPC I-beam bridges 09729790 3,700 b 4
0294 on Il 251, over Kilbuck Cr. and resurface the intersection

of Baxter Rd. and Beltlina Rd. 2 miles scuth of Rockford
95217 Randeiph Reconstruction af the intersection of Il & {Jackson St.) 10/16/90 5,200 [ 2
0036 and St. Louis St. in Sperts
80290 Cook Rewove ardd replace the existing concrete deck on 2 structures 11/17/90 81,650 D [
0102 both over FAl 94 (Michigan City Rd.)
840561 Winnebago Remove existing structure snd replace with RC box culvert carry- 09/02/89 5,300 1) 2
0186 ing Il 2 over drainage ditches .¢ and .7 mile respectively

north of Latham Rd.
84056 UOgle Reconstruction of the intersection of Il 2 and Il 72, and bridge 06/19/90 6,525 -] F]
Q072 carrying IL 2 over Mill Creek all northeast of Byron
84045 Rock Island Rewove and repiace existing structure with concrete I-beam 00/23/89 850 D 2
0075 bridge carrying Hillsdaie Rd. over Canoe Creek 3 miles west of

Hillsdale



TRA-16 PROJECTS

Contract County Project Completion ADT Counter- No.
Kumber Limits Date Measure of
Lanes
42878 Kankakee Rehabititate 3 sets of twin bridges all on [-57, over Soldier 12/10/%0 13,000 ] ’ .4 )
0088 Creek, Grinnel{ Rd. and over Conrsil RR north of Il 17 at the
east edge of Kankakee
B40B3 Ogle Remove structure and replace with a PPC 1-beam bridge 03725/90 2,800 D 2
0116 carrying Il 72 over Kilbuck Creek
B8LOTE Whiteside Remave structure and replace with s 3-span W-beam bridge carry- 10/26/90 7,400 D 2
0118 ing US 30 over Hemnepin Feeder Canal
85039 Bureau Remaove and replace the existing concrete deck on the bridge car- 06/06/90 4,200 [} 2
0165 Putnam rying It 89 over the Iliinois River
84104 whiteside Remove snd replace concrete deck on the structure carrying Us 30 10/12/90 5,100 +] 2
0165 over the CNW RR ard resurface spproaches 3 miles northwest of
Marrisen
84221 Whiteside Remove and replace existing structure carrying Garden Plain 10/045/90 900 [} 2
0054 Rd. over Cattail Creek 5 miles west of Morrison
94094 Lawrence Resurfacing, shoulders and patching on US 50 from 3 mites east 11/16/90 4,700 1] &
0014 of Lawrenceville to the Indisna state line
84154 Rock Island Widening and resurfacing on Hillsdsle Rd, betwsen 256th St. and 11/30/90 850 b 2
0028 Moline Rd. all west of Hillsdale
84234 oOgle Remove and replace existing siructure carrying US 52 over 10/06/90 800 ] 2
0091 Buffalo Creek 1 mile porthwest of Polo
80437 Lake .38 miles of resurfacing and traffic signal modernization on 10706/90 12,000 D 4
0075 1L 173 (Sheridan Rd.) from 7th St. to 9th St. in Winthrop
Harbor
86160 Marshall Box culvert pn Il 17 at Judd Creek 4 miles west of US 51 12/03/%90 1,200 o 2
0114 south of Werona
80292 Cock Widening of 3 structures on [-94: over Michigan Central 10731790 75,000 1] &
[1rad ] RR, over BROCT RR, and over Dolton Ave. in Dolton and
Calumet City
838014 Knox Remove and replace structure carrying IL 17 over Fitch Creek 2 11/13/89 650 b 4
0110 mites west of Lafayetie
846034 JoDaviess widen, resurfece, PCC pavement and bridge deck repairs on US 20 11/25/89 3,600 D 2
0nk2 from Apple River te 1.75 miles northwest of Il 84, north of
Hanover
84046 Carroll Remove and replace 2 bridges carrying Il 78 over Sand Creek and 11/13/89 1,675 1] 2
0049 resurfacing on Rel. Argo Fey Rd. atl at the Il 78, Arga Fay Rd.
intersection § of Mt. Carroll
44279 Macon Resurface anxi widen the bridge carrying 11 105 over Sprimg 11/24/90 12,600 D 2
0092 creek and traffic signals on Il 48 from US 51 to [L 105 then

east on Il 105 to Bus US 51



TRA-16 PROJECTS

Contract  County Project Completion ADT Counter- No.
Number Limits Date Measure of
Lanes
84049 Carrell Remove structure and replace with PPC | -besm bridge carrying Il 09723789 3,500 [1] 2
g021 73 over Straddle Creek
84052 Rock Island Resurfacing on Port Byron-Hilisdale Rd. extending east from L 11711789 1,225 D ?
0043 84, slso relocate the intersection of IL 84 and Port Byron-
Hillsdale Rd. at Port Byron
84050 Buresu Remove truss spsn and replace with CSP pipe culverts carrying 10/15/89 1,500 [ 2
0087 US 6-34 over the Hernepin Canal and Towpath and resurfacing 1,2
miies west of Maynet
84054 Winnebago 1.82 miles of PCC pavement and 2 double box culverts on Bus US  10/17/90 11,900 D 4
0109 goone 20, between tha Northesst Tolilway snd Olsen Rd. east of Rockford
85163 McLean 1.78 miles of resurfacing on southbound US 51 (Center St.) 12/705/90 17,400 o 2
0134 from Hovey $t. south to Oakland Ave. in Bloomington,
Normal
84175 Whiteside Remove and replace existing structure and resurface approaches 12/15/%0 4,000 D 2
0043 carrying US 30 over the CENW RR west of Sterling
84235 pekslb Remove and replace existing structure carrying Il 72 over a 11710/90 850 [\ 2
0033 drsinage ditch and resurface approaches I miles west of
Kirkiand
42850 Stephenson Resurfacing on Il 26 over Yellow Creek (remove existing struc-  06/24/89 6,600 D 2
00746 ture)
42875 Carroil Rasurfacing on 1l 84 betueen Pike Rd. and Il &4 in Sevanna 11751789 10,500 ] 2
oosz
B&L19T Boone Remove and replace bridge carrying Il 76 over Beaver Creek 1,5  12/08/90 2,600 ] 2
0023 miles southwest of Poplar Grove
84193 carroll Remove and replace bridge carrying [L 78 over a tributary of or/12/90 700 [} 2
Q024 the £ast Fork cf Plum Creek 4 miles north of ®t. carroll
BL1TZ Whiteside Remove snd replace bridge carrying US 30 over the Rock River 12715790 4,500 4 2
0032 2 miles west of Rock Falls
80501 will Widen existing bridge carrying US & aver che [EM canal, and re- 10/31/90 80,800 ] 4
oose surtacing on US § and Brandon Dr. nesr the sast limits of Rock-
daie
84112 Marshall Remove ardd replace the bridge carrying 1l 17 over the Illinois  12/22/90 5,900 ) 2
0104 River mt Lacon
86119 Grundy .64 miles resurfacing on 1L 113 from Mary Ave. to Lincoln 05/18/90 8,400 1] 2
0010 St. in Coal City
96194 st.Clair 0.33 miles of resurfacing on US 50 at the intersection with 12/07/90 13,000 ] 2

0033

Shiloh Rd, in O'Fallon



TRA-14 PROJECTS

Contract
Number

96190
0146

as121
0178

373
0180

84176
0182

40973
0274

80018
0178

BOD16
0090

4064
oo23

96156
0033

an2n0

0212

95159
0027

96131
02346

88022
0095

80000
0158

4073
0079

County

Randolph

lrogquois

Yinnebago

Bureau

Metonaugh

Lake

Lake

Kendall

St. Clair

St. Clair

St. Clair

Madison

Peoria

Cook

Rock Isiand

Project
Limits

RC box culvert and resurface the approaches carrying 1l 72
over a drainage ditch 250 ft. west of the Mt. Vernon Rd.
intarsection north of Forreston

1.02 miles of resurfacing on Il 3 from 0.15 miles south of
Kaskaskia Dr. to Market St. in Red 8ud

4.04 miles of resurfacing on 1-57 from 1 mile north of
Gilman, south to near Onargs

1.30 mites of resurfacing and traffic signal modernization
on eastbound Bus US 20 from Mest State St. to East State
st. in Rocktord

Remove and replace Structure carrying It 92 over Bureau
Creek and resurface approsches 1.6 miles west of US 34
north of Lamoilte

Resurfacing, construct tud new bridges, and widen cne bridge

all on US 67 between Good HWope and Macomb

PCC pavement and bridge deck repairs to the structure cartying

Il 60 over the Tri-State Tollway in Mettaws

Completion

Date

08/21/90

0B/05/90

06/31/90

11710/90

01526/90

01/20/89

07/10/89

kResurfacing snd replace structure (over Des Plaines River) on |1l 05/20/89

€0 between [L 21 and Tri-State Tollway in Mettaua

Resurfacing on US 34 between Little Rock Rd. and Rock River in

Plana

07/09/89

Resurfacing on Il 1587177 from just east of Gresnmount Com. Rd. 11/24/90

in Belleville east to west of Il & in Mascoutsh

Resurfacing, cold millina and patching on southbound 1-55 from 10730789

11 126 south to south of Braidwood

Resurfacing and traffic signals on Il 15 between Sherman St.

and Green Mount Rd. in and east of Belleville

Bituminous concrete resurfacing on 1-70 between the BLZO RR and

Canteen Creek north and east of East St. Louis

10/27/90

11/28/90

Resurfacing on ik B3 between Morthmoor Rd. and Prospect Rd. in 07727/89

peoria

regurfacing on Kedzie Ave. between 103rd St. and 87th St. in

Evergreen Park

Roadway reconstruction snd modernize traffic zignals on IL 5
. (Blackhawk Rd.) from west of 38th St. in Rock Island east to 3rd

St.in Moline COMBINED WITH 44056

07701789

121127389

ADT

8,600

13,300

6,500

800

5,300

14,650

23,250

10,000

é,700

2R _nan

22,700

38,900

30,200

22,000

17,200

Counter-
Measure

m\a mo mgo mo mo mo

mo

0
PCC PVT

PCC PVT

o,
of
Lanes

A~



TRA-16 PROJECTS

Contract  County Project Completion ADT Counter- MNo.
Number Limits Date Measure of
Lanes
44056 Rock Island Resurfacing on IL 5 (John Deere Rd.), 7th St. and relocated 11711789 18,300 [/} 4
0036 Blackhawk Rd. and treffic signals at 7th and John Deere Rd. all PCC PVT
in Moline COMBINED WITH 44073

80117 Cook Reconstruct the intarsection, remove the median and install Q7/19/89 57,500 E 4
ocn traffic signats st IL 43 and IL 63 in Northbrook

80151 Ccook Resurfacing on Des Pisines Ave. between Yubs and Harvard $t. in 06/056/89 16,300 E 3
0008 Forest Park

BO18% Lake Chamnelize, returface and install traffic signais st the inter- 0B/19/8% 23,400 E [
0020 section of Il 131 and Brockside Ave., in VWaukegsn

8O0 Lake Resurface the intersection of US 45 and Il 120 esst of Graysiske 07/05/89 27,200 € 2
0019

80198 Cock Resurface the intersection of Il 83 and Ridgeland Ave in Palos 07705789 31,900 E 2
0006 Heights

80264 Cook Resurface the intersection of US 12/45 and Touhy Ave in Des 07/10/89 45,000 E A
0005 Plaines

80270 Cook Resurfacing on all four Legs of US 45 (96th Ave) at the inter- 06/20/89 35,150 E 4
0009 section of 95th St just west of Hickory Hilils

80281 Mill Reconstruction of the intersection of US & and Briggs Rd. in 11704789 4,950 E 2
0047 Joliet

84088 winnebsgo Reconstruct the intersection of US 20 snd Old Hill Rd st the 11/11/89 17,025 E 4
0042 north edge of Cherry valley

96000 St. Clair Left turn lanes at the intersection of Il 158 and S9th St south- 09728/89 4,800 E 2
0036 west of Belleviile

80175 DuPsge Chenneiize and resurfice the intersection of irving Park Rd. 11/28/90 34,950 E 2
028 and Roselle Rd, in Roselie

83081 Peoria Reconstruct, resurface and modernize traffic signals at the 12/11/90 35,000 E [3
o307 intersections on || B8 st Lake Ave. and McClure Ave. in Peoria

80238 Cook Remove and replace bridge superstructure, resurfsce at the [-94 11717790 100,300 E '3
0101 (Calumet Expressway) and Sibley Blvd. interchange in Dolton

80188 DuPage Resurtacing on [l 59 north and south of the intersection of D6/14,8% 19,050 E 4
0014 gstavia Rd. in Warrenville

90090 Champaign Resurfacing on US 45/150 between Gregofy Ave. and Broadway St.  10/14/8%9 21,000 E 4

0003 in Urbana
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Contract
Number

84027
0026

84006
0108

80249
0012

80304
a1

830215
0054

94095
0137

80309
onos

80342
0013

as170
0oBo

4092
0042

80575
0ro

846183
0260

96340
0046

County

Yhiteside

Madison

Cogk

Rock |sland

Whiteside

Coak

Kane

McHenry

Effingham

Kane

DuPage

Lake

Cook

Tatewell

Marion

NitL

Henry

st.Clair

Project Compietion
Limits Date
Resurfacing and C&G at the intersection of Il 2 and M Ave. 12703790
in Sterting
Resurfacing and detector loop replacement on Il 111 at Washing- 05/24/90

ton Ave. in Alton and atong 1l 3 at Levis Ln. northuwest af Alron

Recongtructicn of the intersection of US 12 at (L 83 and Kens-
ington Rd. with resurfacing and traffic signals in #t. Prospesct

Patching mnd joint repair on Il 92 {17th St.), from west of 12th

St., east to 19th St., in east Moline

1.08 miles of resurtacing and PCC pavementy on |1 EB from 2nd S$t.

south to 16th St. in Rock Falls

0.34 miles of resurfacing on Il 171 at the intersection with
Bell Rd. east Lefnont

Reconstruction of the intersection of 1l 25 and Army Trail Rd.

Trattic signals, replace existing structure, snd resurface
the approaches on the bridge carrying [l 31/120 over Boone
Creek in McHenry

Reconstruct northern ramps, frontage road, and new bridge
deck on gouthbound lanes, and resurface northbourxd Lanes on
1-70 bridge over [L 32/33

.19 miles resurfacing on Il 31 at the intersection of Kimball
St.-Lawrence Ave. in Elgin and .29 miles resurfacing on Il 56
at Il 59 in Warrenville

.37 miles of resurfacing on Il 43 at the intersections of
Desrtield Rd. and Lake-Cook Rd. in Deerfield

.23 miles of resurfacing, median removal and traffic signal
modernization on Court St. from Autubon §t. to Cettage Grove
Ave. in Pekin

2.95 miles of resurfscing on US 51 (Broadway St.} from
Ellis St. in Central City, south to the south city Limit
of Centralia

.26 miles of resurfacing at the intersection of US 52 and
IL 7 in Joliet

.34 miles of resurfacing on 1l 78 (Main St.) from the
BN RR mouth to Central Blvd. in Kewanee

.22 miles of resurfacing on Old US 50 at 5th St. in
Q'Fallen

08/03/89

05727789

11/03/90

67702750

09/29/90

12/10/90

12/15/%0

09/17/90

08/27/90

08/12/90

11703790

10/25/90

11/03/90

12701790

12,100

19,800

45,260

16,500

&,000

18,950

7,500

14,200

33,000

17,000

61,850

25,000

9,100

54,800

10,000

16,000

Counter-
Measure

Ne.



TRA-16 PRDJECTS

Contract  County Project Lompletion ADT Counter- No.
Number Limits Date Measure of
Lanes
$4026 White Inatallstion of traffic signals at the intersection of Il 1714  13713/89 B,400 PCC PVT - 2
0068 and Staley St. in Carmi
84184 Winnebago 1.29 miles of pavement patching on Bus US 20 and US 20 (Bypass) 07/09/90 5,000 PCC PVT, 4
on2e hatwesn Falconsr Rd. and Waldon Rd. west of Rockford

98012 willismson Patching on 1-57 from the Franklin County line south to Johnston O7/15/89 14,200 GRINDING [
0034 Jackson City interchange and on 1L 13 (Walnut St.) from Wall St. east to
Lewis {n. in Carbondale



SKID-ACCIDENT REDUCTION PROGRAM

Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accompliished
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.

Purpose

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.

Guidelines for Implementation

a. Pnim ry

ctivities

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) invoives identifying, °
analyzing, and fimproving two categories of
wet-pavement accidents locations.

a) One category 1is high-accident TJocations
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.
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The third activity {3d) concerns feedback from
field testing and analysis to evaiuate the
effectiveness of previous skid-accident reduction

efforts.

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

1)

2)

Portland Cement Concrete

.a) Final finishing on highways with posted

speed limits in excess of 40 mph shall be
obtained by the wuse of a Tlongitudinal
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 h1ghways 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 Jongitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bituminous Concrete

New surface courses shall have, as a minimum,
friction quaiities equivalent to or greater than
elq

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 dnd 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.

-2-



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

Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

1)

2)

High Accident Wet-Pavement Locations

The procedures for identifying, analyzing, and
improving high-accident Tlocations that have an
overrepresented rate of wet-pavement accidents
are included in the "Illinois Safety Improvement
Processes" and Departmental Policy TRA-15 which
caver the Safety Improvement Construction Program.

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
jdentification of cluster sites shall be as
outliined 1in Section 1 of "A Procedure for
Identifying, Analyzing, and Improving
Wet-Pavement  Accident Locations HWithin
Rehabilitation/Resurfacing Projects", which
is included in the "Illincis Safety
Improvement Processes,”

b) Analysis of Cluster Sites

Each cluster site that is ‘identified must
be anmalyzed by District/local agency
persocnnel. The analysis shall comply with
Section IT of ™A Procedure for Identifying,
Analyzing, and Improving Wet-Pavement
Accident Locations Within Rehabilitation/

-y "
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 III of "A Procedure
for 1dentifying, Analyzing, and Improving
Het-Pavement  Accident Locations Within
Rehabilitation/Resurfacing Projects."

-3-



d) gocumentation of Process

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

Evaluating and Reporting on Effectiveness of the Program

1)

3)

4)

6)

The 3ureau of Materials and Physical Research
will continue to evaluate current pavement design
nractices 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 Bureau of Haterials and Physical Research
will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to I1linois 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 I1linois' Skid Accident Reduction
Program on both the State and local highway
systems.

The Bureau of Traffic will dinclude in their
annual "Evaluation and Report of the Highway
Safety Construction Program® data on wet-pavement
accident Tlocations improved under the Safety
Improvement Program.



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.

The Bureau of Traffic dis vresponsible for the
maintenance, updating and dissemination of this Policy.

Accessibility

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

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984

T Msorsnn, 1) 5

Ulrector or Hignways 7 Pate

{—‘1/ O "~ 7 IR
//’774,@,; YA 189

Director of Traffic Safety Date



THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM
(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, to
reduce the number of wet-pavement crashes in I11inois. This assessment
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

lotinn The ramainin
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are available for only one year after the completion of these projects.

Each of the 110 projects had at Teast 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 eight treatment categories. They are shown in the

following table.

Treatment No, Of Treatment No. Of
Projects Projects
Mix C &D ] Mix E 23
Mix C & E 2 Mix E & Coid Milling 1
Mix D 71 Cold Milling 2

Mix D & E 8 PCC Pavement 2
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Back ground

On March 15, 1984, IDOT issued Department Poiicy 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

[ 3-1::] Thi
! [ [

«
A W Ys
1

¢y applies to all

s pol
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
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. Data
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 onerear 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 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

A+ +hace A1 laratinne thara wara
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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
créshes 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 & E, used on three projects, alsoc 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 wpt-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 appiying 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



Page Seven

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

ent) and wet-pavement crashes decreased from 644 to 348 (46.0

2,018 (28.2 per
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 to 609 (15.7 percent) and wet-pavement crashes decreased from 142 to

110 {22.5 percent).

Aremammen MNadl
Averayc vaii

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 0-10,000; 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, total crashes declined from an average of 37.6 to 27.3
crashes per project {27.4 percent). Wet-pavement crashes went down from an

average of 7.3 to 4.3 (41.1 percent).

In the 10,001-20,000 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 to 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).

Bengfit(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 Téb]e 8 deals only with wet-pavement

[P W 3 § e JFY Le ]

crashes. Mix E, which was used on 17 projects, showed a Benefit/Cost ratic of
1.36 per crash reduced per service life of the countermeasure. Mix C & E,
used on two projects, showed a ratic 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 2.6%; Mix D showed a ratio of 0.19; and Mix D & E

showed a ratig of 2.68,

2 and 1 Preliminary Projects

There were a total of 49 "2 and 1" projects eligible for this report. A brief
preliminary evaluation has been done on these 49 projects in preparation for a

more detailed final evaluation, which will be conducted in next year's

report. There were a total of seven countermeasures which were used at the 49
"2 and 1" locations. They are Mix C & O, Mix D, Mix D & E, Cold Milling, Mix

E, Mix £ & Cold Milling, and PCL Pavement,
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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
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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

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 0 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 838 percent and crashes involving injuries or

fatalities by 100 percent.

When these figures are compared to the wet-weather data in Table 11, it
appears that each countermeasure, 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 "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 irie répréseﬁﬁatiéﬁ of its effectiveness with so
1ittle data available. Mix E, which had a net reduction of 76.1 percent, was
used on 17 projects and thereby shows a better example of the effectiveness of
the countermeasure. Mix D, used on 38 projects, also showed a high net

reduction of 66.9 percent. 1In the case of the "2 and 1" projects, the

countermeasure which showed the highest percent reduction was Mix E & Cold

Milling.



TABLE 1

TOTAL CRASHES BY COUNTERMEASURE TYPE
FOR TWOQ YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES TWO PERCENT AVERAGE COST
MEASURE oF TOTAL || YEARS BEFORE MPACVEMENT | YEARS AFTER IMPROVEMENT || REDUCTION PER CPRASH
TYPE PROJECTS | COST Tor | Po m | Fa [Tor | PO Pi FA || TOT | PI+FA REDUCED
MXCA&E 2 sarer2 23| 1w al 1rs| = 51 1l s L) -
MX D a8 sae 57200 1013|1082 530 1| 172 s 32 2| =z 2 824,070
MXDA&E 3 s1.008050| 4os{ 32 153 sl a2s| 282 141 2] @ 8 30,662
MIXE 17 ss4es040 t230| &7e 354 of sa]| sos 201 2| » 20 $8.008
PCC PV, 1 sann 420 ? s 1 0 ] 2 4 of 14 | -a00 $2712.172
TOTAL o1 060003001 3531 2425 | 1100 ol 2027 1843 e 7| 20 ™) $16,371




TABLE 2

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

TOTAL WET-PAVEMENT CRASHES BY COUNTERMEASURE TYPE

COUNTER—- | NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES TWQ PERCENT AVERAGE COST
MEASURE CF TOTAL YEARS BEFORE IMPRCVEMENT YEARS AFTER MPROVEMENT || REDUCTION PER CRASH
TYPE PROJECTS cOST TOT PO i) FA TOT PD Pt FA I TOT [PI+FA REDUCED
MXCLE 2 $267.972 » ] n" L] n 17 4 0 42 o4 $a.870
MXD 3 $23.537,.290 342 n 12 [} 8 151 58 1 k-] 53 $79.210
MXD&E 3 $1,008.050 "7 a8 48 1 I 50 2 [ a2 40 $11,079
MIX E 17 385,483,040/ 280 198 1] a 140 108 a4 of 48 52 324,243
PCC PVT. 1 $080,420 2 2 0 o 1 o 1 0 S0 Q a2
TOTAL o1 530,000,339 T80 515 f147] 1 458 > 134 t 42 S0 $45,190




TWO YEARS BEFORE AND TWO YEARS AFTER

TABLE 3

CHANGE IN WET-PAVEMENT CRASHES COMPARED
TO CHANGE IN WET-WEATHER DAYS *

COUNTER- NUMBER NUMBER OF WET - NUMBER OF WET— OVERALL / NET

MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET-
TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT PAVEMENT CRASHES

MIXCAE 2 36 2 41.7% /| 69.4%

MIXD a8 342 208 39.2% /| 66.9%

MIXD &E 3 17 79 32.5% / 60.2%

MIXE 17 289 149 48.4% / 78.1%

PCC PVT. 1 2 1 50.0% [ T7.7%

TOTAL 8t 788 458 41.7% [ 69.4%

| ——~ ;7 e — ————

AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTION

ANNUAL AVERAGE WET-- WEATHER DAYS WET-WEATHER DAYS IN WET-WEATHER

NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 94 120 -27.7T%

* ANY DAY IN WHICH THERE WAS AT LEAST 0.0t INCH OF PRECIPITATION




TABLE 4

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL CRASHES WET-PAVEMENT CRASHES
NUMBER OF NUMBER OF | TWO YEARS TWO YEARS TWO YEARS  TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 14 1118 737 199 122
3 1 2 2 0 0
4 13 1544 1162 400 211
6 3 145 117 45 15
TOTAL 31 2809 2018 644 348




TABLE 5

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL
ALL CRASHES WET-PAVEMENT CRASHES
NUMBER OF NUMBER OF | TWOYEARS TWO YEARS TWO YEARS  TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 a2 182 140 25 17
4 7 536 467 117 92
6 1 4 2 0 1
TOTAL 30 722 609 142 110




TABLE 6

AVERAGE CRASHES PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AFTER

TOTAL

61

ALL CRASHES WET-PAVEMENT CRASHES
ADT NUMBER OF 2YEARS 2YEARS 2 YEARS 2 YEARS
PROJECTS BEFORE AFTER BEFORE AFTER
$—10,000 35 37.6 73 7.3 4.3
10,001-20,000 14 100.6 7.4 2541 13.0
20,001-40,000 6 86.2 74.7 212 13.3
. OVER 40,000 6 485 37.2 88 7.5




TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES
COUNTERMEASURE NUMBER BEFOREF/ | BEFOREPY |BEFOREPD/ | BENEFIT/ | SERVICE LIFE
TYPE OF PROJECTS AFTER F AFTER P! AFTER PD coSsT (YEARS)
MIXC & E 2 3/ 1 86/ 82 | 49/ 128 6.50 5
MIX D 38 2/ 2 a75/ 5i5 | 1082/ 850 0.78 5
MIXD & E 3 4] 2 211/ 28 | 312/ 282 1.25 5
MIX E 17 0/ 1 556/ 367 | 876/ 586 1.36 5
PCC PVT. 1 o/ © 1/ 10 s/ 2 -0.61 5
TOTAL 61 9/ 6 [1729/ 1210 | 2325/ 1843 0.94 5
LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PO = NUMBER OF PROPERTY DAMAGE CRASHES

Nota: The Benafi/Cost ratic is the monstary crash savings realized through a reduction in the number of crashss
! ¥ L et ¢

at a location divided by the improvement costs as applied over the service life of the improvement.

Using this method, costs and benefits may be sxpressed as sither an equivaient annual or present warth value

of the project Any project with a banefit—to—cost (B/C) ratio greater than 1.0 is considered sconomically successtul
and the project with the higheet ratio is considersd most desirable. The B/C technique is probably the mast commonty
used of the economic analysis techniques.




TABLE 8

BENEFIT/COST DATA FOR COMPLETED PROJECTS

TWO YEARS BEFORE AND TWO YEARS AFTER

WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFOREF/ | BEFOREP/ |BEFOREPD/ | BENEFIT/ | SERVICE LFE

TYPE OF PROJECTS AFTER F AFTER Pi AFTER PD COST (YEARS)

MIXC & E 2 o/ o 17/ s | 25/ 17 2.69 5
MIXD a8 0/ 1 194/ 85 | 222/ 151 0.19 5

MIXD & E 3 1/ 0 74/ 45 8/ 0 268 5
MIXE i7 6/ O 142/ & | 188/ 105 5.55 5

PCC PVT. 1 o/ o o/ 3 2/ o ~0.19 5
TOTAL &1 111 427/ 208 | s157 323 0.36 5

1 ERASAIN.
[SreCe iy

= kil IMADED "E
= VWA W

DEDo/AME Wi E™Y
U Wl MW I N bl

Pl = NUMBER OF PERSONS INJURED

PD = NUMBER OF PROPEARTY DAMAGE CRASHES

Note:The Banefit/Cost ratio is the monetary crash savings realized through a reduction in the number of crashes
at & iocation divided by the improvemant costs as applied over the service life of the improvement.
Using this method, costs and benefits may be expressed as either an squivaisnt annual or present worth vaiue
of the project. Any project with a benefit—to—cost (B8/C) rafic greater than 1.0 is considered economically successful
and the project with the highest ratio is considered most deairabla. The B/C technique is probably the most commeonly
usad of the economic analysis techniques.




TABLE 9

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

{ONE YEAR AVERAGE)
COUNTER- | NUMBER NUMBER OF CRASHES TWG NUMBER OF CRASHES ONE PERCENT | AVERAGE COST
MEASLIRE oF TOTAL YEARS BEFORE MPROVEMENT | YEAR AFTER IMPROVEMENT || REDUCTION PER CRASH
TYPE _ [PAOJECTS| COST TOT | PO et | FA fltor | PO P FA Il ¢ |p+ra| REDUCED
MXC&D 1 sag302f z0.5( 130 75| oof >of 180 161 1.0f —12 -7 -
MXD n sw.119.40tf 2m00| 2975 | nas| aof 2450f 1670 | 77Ol 10 = 38 $14.085
MDD A& E 3 s2082.200l 2375| 1570 | m™o| s 2040] 1900 | e20( a0l 14 16 317,804
COLD MLLING 2 s1ss052| 100 55 43| oof 10| no a0l o0 -0 78 -
MIXE a sos4404fi 5110 385 | 12700 o0S) Mzo| 220 | soo| ooff 20 7] Sbeo
MIXE & 1 s20308) s20| 4aa 90 oof 240{ 220 20{ oo as 7 $227
COLD MLLING
PCC PVT. 1 s28.000]f 220 208 ss| oof 90 80 10] oo es a2 sa13
TOTAL © 314,744 525!l 1248.0) se00 | asio| sof seo| a0 | 2070| 8o a2 3 $7.372




TABLE 10

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

TOTAL WET—PAVEMENT CRASHES BY COUNTERMEASURE TYPE

(ONE YEAR AVERAGE)
COUNTER- | NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES ONE PERCENT | AVERAGE COST
MEASURE oF TOTAL || YEARS BEFORE MPROVEMENT (| YEARAFTER IMPROVEMENT || REDUCTION PER CRASH
TYPE _ [PROJECTS| _COST 10T | PO m | Fa JTOr | PO B | FA Jl ¢ lPieEa | REDUCED
MXCA&D 1 $445,302 1.5 0.5 1.0 0.0 1.0 0.0 1.0 0.0 3 o $178,121
MoX O 2 s10,110481)) sas| 05 | 8] 15| 40| 350 | 140| oof 4 =2 45,481
MIXDA&E 5 szoezanall 3mel 225 | 1a0f oo el 2e8 1 el ooy 2 2 3132542
COLD MLLING 2 sissos2l 20| 15 15| oal ea] 4o 20| ooff-100 | -a3 -
MIX E -] SOG4, 4041 $14.0 8.0 25.0 0.0 S2.0 44.0 8.0 9.0 54 100 $3.111
MXE& 1 $202303| 320( 255 es| oo 40| a0 oo| oof 8 100 146
COLD MLLING
PCC PVT. 1 s2n00) 20 18 os{ oo 40f 30 18| ooff-100 | —100 -
TOTAL © s14744525 2845/ 2000 | soo| sl 1s00( 1140 | 380| o0of s6 $21,025




TABLE 11

CHANGE IN WET—PAVEMENT CRASHES COMPARED
TO CHANGE IN WET—WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)
COUNTER- | NUMBER NUMBER OF WET - NUMBER OF WET— OVERALL / NET
MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET -
TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT PAVEMENT CRASHES
MIXC &D 1 15 1.0 383% / 57.3%
MIXD 33 9358 4.0 476% /|  T1.6%
MIXD & E 5 385 34.0 11.7% /  357%
COLD MILLING 2 30 8.0 -1000% / —76.0%
MIXE 8 114.0 520 54.4% [ 78.4%
MIXE & 1 320 40 87.5% / 111.5%
COLD MILLING
PCC. PVT. 1 20 40 —1000% / -78.0%
TOTAL 48 2845 150.0 473% [ 71.3%
AVEFAGE NUMBER OF | AVERAGE NUMBEROF | PERCENT REDUCTION
ANNUAL AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTERIMPROVEMENT | DAYS
WET-WEATHER T I
DAYS 100 124 -240

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIMTATION




TRA~16 PROJECTS

Contract

Nusmber

$8025

4039
0032

85072
0056

S4L037
0274

84105
0294

90021

80290
0102

84156
0104

- e
SRUI0

ooT2

“2818

%07

84043
0114

B4LOTE
oris

25039
0145

County

Wayne

Franklin

McLean

Clay

Winnebago

Vermilion

Cook

Kankakes

Ogle

Whiteside

Bursau
Pytnam

Project
Limits

3.01 miles of resurfscing on [-57 from .34 miles morth of
the Kankakes river bridge in Kankekes to the intersection of
us 45/52 south of Kankskee

2.47 ailes of resurfacing on Main St. betwesn Airport Rd.
and E. 9th St. and on Delaware @lvd. betwsen W. 7th 3t. and
E. Tth st. in Feirfield

Resurface 11 14 betwsen Christopher and West City

Triangle 5t. to tha intersection of Il 37 in Nt. Vermon

Resyrfacing on Bus. lcop 1-55 batween 1-74 and 1-55 in
Bioomington and Normal

Bituminous concrete pavemant and a double 0'x 10' RC box
culvert on US 50 from approximately 1.2 miles west of XNenis,
sast to north of dents

1.26 wiles of resurfecing and 2, 3-span PPC [-basm bridges
on Il 251, over Kilbuck Cr. and resurface the intersection
aof Baxter Rd. ang Beltline Rd. 2 miles south of Rockford

Widening and traffic signal modernfzation at 5 intersections
on US 136/I1 1 (Gilbert St.) in Denville

femove and repliace the existing concrets deck on 2 structurss
both over FAl 94 (Miechigan City Rd.)

Remove and repiace 3 structures all cerrying Il 2 over Gale
Creek

Rehabilitate 3 sets of twin bridges all on [-57, over Soldier
cresk, Grinmeil Rd. and over Conrail RR north of L 17 at the
aast edge of Kankakee

Remove arxd repiace the superstructure on the bridge carrying
11 72 over the Rock River siso reslign the intersection of
Il 72, German Church Rd., and River Rd.

Remove structure end replace with & PPC [-beam bridge
carrying Il 72 over Kilbuck Creak

Remove structure and replace with a 3-span W-besw bridge
carrying US 30 over Hennepin Feeder Canal

Remove and replace the existing concrare deck on the bridge
carrying It 89 over the I(linois River

Completion

Date

11/08/91

98714/90

12/04/%0

11/24/90

08/24/90

12/07/90

09/29/%0

127219

11 17/90

10/05/91

10/26/90

06/06/90

6,000

20,000

2,100

3,700

19,300

81,450

4,200

18,000

5,100

2,800

7,400

4,200

mao

L]

LY

~



TRA-16 PROJECTS

84055
0109

8197
0023

%193
cozé

8112
on32

80501

85112
0104

96194

8177
0085

24178
cos7

84153
o111

96190
0146

Lauwrence
Rock laland

Cook

Carroll
Vhiteside
Hil?.
Marshail
St. Clair
Stephenson
Ogle

Ogle

Randelph

Project
Limits

Remove and replace concrets deck on the structure carrying
us 30 avar the CNU AR and resurface spproaches 3 miles
northuest of Morrison

Resurfecing, shoulders and patching on US 50 from 3 miles
east of Lawrenceviiie to the Indiane state line

Widening and resurfacing on Willsdale Rd, between 254th gt,
ord Moline Rd. all wast of Willsdale

PCL pvmt. on Wolf Rd. betwesn US 12 and Euclid Ave. in
Des Pleines and NT. Prospect

NE avam Bomime
05 ovsr Spring
1

to Il 105 then

Bamiirdans mmed i Pk bedslas Ase
AFBUT TECSE B HILws e wr Tage war d

T
4 H
Creek and traffic signais on 1L &8 from uS 5
sast on Il 105 to Gus ys 51

1
H

1.82 miles uof PCC pavemsnt and 2 double box culverts on
Bus US 20, between the Northeast Toll Way snd Qisen Rd.
sest of Rockford

Remove snd replesce bridge carrying Il 76 over Beaver Craek
1.5 miles southwest of Poplar Grave

Remove and repiace bridge earrying Il 78 over s tributary of
the East Fork of Plum Creek & miles north of Nt. Carroll

Remove and repilace bridge carrying US 30 over the Rock River
2 milas weat of Rock Falls

Rider sxisting bridge carrying US & over the 114 canal, snd
resurfacing on US & and Brandon Or. mrese the gast Limits of
Rockdaie

Remove and replace the bridge carrying 1L 17 over the
Ittinois River st Lacon

0.33 mile of resurfacing on US 50 at the intersection with
shiloh Rd, in O'Fallon

Remove and replace existing structure shd resyurface the
ez on the bridge carrying 1L 75 over Cacar Creek
in Winsiow

RC box culvert and resurface the spprosches cerrying 1l 72
over & drainage ditch 250 ft. west of the Nt. Vernon Rd.
{ntersaction north of Forrearen

1.67 miles of resurfacing on Il 38 from tl 251 in Rochelle
eost 1o .5 miie sast of Caron Rd., esst of Rochelie

1.02 miles of resurfacing on Il 3 from 0.15 mile south of
Kaskaskia br. to Merket 5t. in Red Sud

Completion

10/12/90

11716490

11/30/90

10/17/90

12708790

07712790

12715790

1031790

12722790

12/07/90

T

08721790

68710/

08/05 /90

ADT

700

4,500

60,800

5,900

13,000

650

1,700

7,200

2,600

Counter-
Heasure

<)

na



TRA-16 PROJECTS

Contrsct County Project Compietion ADT Counter- No.
Nusber Limits Date Heasure of
Lanes
84195 Winnebago Remove and replsce existing structure carrying Il 75 aover 12714791 1,800 o 1] ) 2
0162 pecatonica River and resurface approaches at Harrison, west
of Rockton
85121 lroquois 4,04 miles of resurfacing on [-57 from 1 mile north of oas31/90 13,300 D &
0178 Gilman, south to nesr Onarga
84173 Winnebago 1.3 miles of resurfacing and traffic signai modernization 11710790 6,500 0 2
0180 on esstbound Bus US 20 from Weat State ST. to Esst State St.
in rockford
84176 Bureau Remove anxd replace structure carrying Il 92 over Buresu 01/246/90 a0 ] 2
0182 Creek and resurface spproaches 1.6 miles west of US 34
north of Lamoiile
85119 Grundy .6h mite resurtacing on Il 113 from Mery Ave. to 05/18/90 8,400 b] 2
0010 Lincaln $t. in Cosl City
84235 Dexslb Remove and replace existing structure carrying Il 72 cver a 11/10/%0 950 ] 2
0033 drainage ditch and resurfsce approaches 3 miles west of
Xirkland
84234 DeXalb Ramove snd repiace existing structure carrying [l 72 over 057119 2,050 ] 2
0034 s drainsge ditch 0.3 sile szt of Kirklsng
BA17S Vhiteside Remove and replace sxisting structure snd resurface 12715790 4,000 1] 2
0043 approaches carrying US 30 over the CRNW RR west of
Sterling
80437 Lake .38 mile of resurfacing and traffic signai modernization on 10706790 12,000 b 4
0075 Il 173 (Sheridan fd.) from 7th $t. to 9th $t. in MWinthrop
Harbor
22307 Sranhanesn 1,24 milss of resurfacing on US 20 hetusen Smokev Nolliow 8d, 10722791 4,400 o 4
0079 and Springfield Rd. 2 miles east of Freeport
Bk234 Ogle Remove and replace existing structure carrying Us 52 over 10706790 8OO 1} 2
oo Buffalo Cresk 1 mila northwest of Poio
B4179 Ogle Remove and replace existing structurs and resurface spprosches 06/01/91 3,200 ] 2
0092 carrying IL 2 over a stream 4 miles north of Grand Detour
84221 whiteside Remove and repisce sxisting structure carrying 10406790 Q00 ] 2
0004 Garden Pisin Rd. over Cattail Creek 5 miles west
of Morrison
96217 Randoiph Reconstruction of the intersection of Il & (Jackson St.) 10716790 5,200 [} 2
0056 and §t. Louis St. in Sparts
96200 st. clair .65 mile of resurtscing on Old US 50 from Sailey $t. to 12714/M 18,200 )] 2
0oss Timber Creek Or. in Q'Fallon
84242 MHenry Remove and repisce existing RC box cuivert carrying US & 1170790 3,800 o 2
0097 over a drainage ditch 0.9 mile west of Orion Rd. north of

Coal City



TRA-16 PROJECTS

Contract County

Number

94096
0157

P44}
0158

96218
0164

80292
0231

84190
0274

9110
0e12

123
0106

36160
0114

80111
090

0037

84282
ooz8

84263
0029

Effingham

Jefterson

Madinon

MclLesn

Xankakes

Cook

Wirnnebage

Ef+ingham

Jasper

Marshall

Lake

Surssu

Buresu

DaKalb

DeXalb

Project
Limits

3.97 miles of resurfacing on [L 33 from 0.7 to 4.7 miles
east of Effingham

1.39 miles of resurfacing on L 37 between Bethel Rd. and
11 1427148 in snd south of Wt. Vernmon

Channelization, resurfacing, snd traffic signals at the
jntersection of Coliinxville Seltline Rd. and Johnaon
Hitl Rd. in Collinaviile

1.78 miles of resurfacing on southbound US 51 (Center S5t.)
from Hovey St. south to Oakiand Ave. in Bloomington,
Normi

les of resurtscing s o olmas s

1T i o meass 1
1.73 Mi@R OF TEEUNTECITE &w W0 oW oifilges Y

1

i
south of Brush Creek, north to the sast branch of Ric
Creek, south of Oranpeville

4.67 miles of resurfecing on US 45/52 from o mile south of
Kankakee ta the Iroguois County Line

Widening of 3 structures on 1-94: over Michigan Central
RR, over S4OCT RR, and over Dolton Ave. in Dolton and
Calumat City

3.50 miles of resurfacing on 1-39 from Alpine Rd.
northeast to the Northwest Tolluay in Reckford

Traftic sipnals and improve turning radii at the
intersection of US 4 (3rd. 5t,) and Temple Ave. in
Eftingham

11.02 miles of resurfacing on Il I3 from the Effingham Co.
(ine to Wewton

Sox culvert on 11 17 at Judki Creek 4 miles west of US 51
south of Wenona

1.28 miles of resurfacing at the intersection of US 45 and
Winchester Rd. in Libertyville

Remove and replace structure carrying US 6/34 over Big
Sursau Cresk 2 miles west of Princston

Ramove snd replace bridge carrying Il 92 over a brench of
Mastars Cr. 0.7 miia wast of Van Orin Rd., wesC of Mendata

Remove snd replace structure with RC box cuivert on Il 23
over a branch of Somonauk Creek one mile sast of Waterman

Removs and replace structure with RC box culvert on I 25
st Little Indian Creek 5 wiles south of US 30 south of
Uaterman

Completion

Date

10/29/90

107110

056705/

09/30/91

10/31/90

09/26/91

0972191

12714/

12703/%0

10/04/91

0870591

10/16/9M

eTrIN

111N

ADT

4,400

3,700

13,100

3,970

75,000

1,200

15,500

3,200

1,400

1,350

Counter-
Nessure

[+

No.
of

Lanes

..... e e e e m e mmm e e e A o R

2
&
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TRA-16 PROJECTS

Contract  County Project Campietion ADT Counter- No.
Number Limits Date Measure of
Lanes
84308 Ogle Remove and replace structure carrying It 251 over a8 drainage 09/21/91 31,450 ) —";"-
0o07s ditch at the sasr edae of Davis Junction
84309 Ogle Remcve and replace structure carrying Il 251 over a stream 0es21/9M1 6,550 ] 2
0100 2 miles north of the Il 5 interzection, and replace
R.C. box culvert 7.2 miles north of Rochelle
804620 Cook pPatching shoulder reconstruction on two resps at 11 171 10/34/91 19,900 4] 4
ot anc Joliet Rd. in McCook
84294 Dekalb Modernize traffic signals and charvwlize the intersection 08/30/91 19,500 [ &
ooo7 of Il 25 and Oskisnd Pl. nesr the north {imits of DeXalb
84291 cCarroll famove snd replace the superstructure on s bridge csrrying 12/07/91 3,800 D 2
0038 I\ 34 aver Rush Creek 3.30 miles north of Savenns
80740 Cook Intersection improvement at 143rd $t. and Bachelor Grove Rd. 1170191 10,000 1] 2
oot in Breman snd on 127th St. snd Irving Rd. in Blue Isiand
127TH ST. WOT STATE MALNTAINED
95133 Richiand 3.0G5 miles of resurfacing on US 50 from 1 miie asst of 07/7i7/91% 4,350 \] 2
0025 Olney, east to 1.2 miles west of Claremont Rd.
84303 Winnebaga Remove snd replace box culvert carrying Us 70 (Trask Bridge OTsET N 3,200 D 2
0055 Rd.) over a drainage ditch .25 mile east of Meridian Rd
near the WW Limits of Rockford
94164 Clay 6.37 miles of resurfacing on US 50 from the intersection 10723/ 4,440 '] 2
0087 of US 45 west of Flora, east to 1.5 miles west of Clay City
84314 Suresu Remove end replace bricge carrying Il 29 over a ditch west 0xs22/91 1,850 ] 2
0124 of Negro Creek st the esst limits of Defue
95131 st. Clair Bituminous concrete resurfacing on [-70 batween the 8LO RR 11729/90 38,900 D [
0236 Madison ond Canteen Craek north and sast of Esst $:. Louis E
95169 st Clair Resurfacing end traffic signals on 1l 161 between Shermen 5t. 10/27/90 22,700 4] 4
0027 and Gresn Mount Rd. in snd sast of Belleville E
96156 St. Clair Resurfacing on Il 158/177 from just sast of Gresrmount 11724790 4,700 D 4
0053 Com. Rd. in Bellaville east to west of Il & in Mascoutah E
90044 Champaign Remove PCC deck and resurface on the structurs carrying 12707/ 14,200 D &
0126 Lincoln Ave. over 1-74 in Urbana €
90049 Chaspaign Resurtacing on 1+74 from 0.6 mile west of Prospect Ave. 12,0791 35,100 0 4
nann mat of Prospect Ave. and on Prosnect Ave. E

;wt ond side roads in Champaign

80208 will 19.04 miles of resurfacing on NB [-55 betwesn the Will-Grundy 08/27/91 23,050 D 4
13k 13 County Line and US 52 west and south of Jolist E



TRA-16 PROJECTS

Cont ract
Kumber

88081
0307

30288
0101

84157
0033

6145

msanc
AR

] )

80257
oo

80249
0012

20304
oo18

BO215

0133

94095
0137

20300

JoDaviess

White

DuPage

Pecria

Cock

Wniteside

Madison

Cook

Cook

Kane

McHenry

Chaspaign

Effingham

Project
Limits

1.70 miles of ruurf-cma on u's 20 from Elirabeth, wast to
Becker Rd.

1.21 miles of resurfacing on !l 14 betwesen 3rd St. and
Commerce St. in Carmi

Charnelize and resurface the intersection of Irving fark Rd.
ond Roselle Rd. in Roseile

Reconstruct, resurface wrd modernize traffic signaix at
the interssctions on IL 33 et Lake Ave. snd MeClure Ave.
in Pacria

Remove and replece bridge superstructure, resurfasce at
the [-94 (Calumet Expressway) snd Sibley Blvd, interchange
in Dolton

Resurfacing and CEG at the intersection af Il 2 and # Ave.
in Steriing

Resyrfecing and detsctor loop replacement on IL 111 a1
Washingten Ave. in Aiton and along Il 3 st Levis Ln.
northwest of Alton

e o e TR
T &V ruv PRveweTiy WY A%

$t. in Rkock Falls

A8 £onm
wofrem

Resurfacing on North Ava. at Roy Ave. in Northiake, srmi on
Ariington seights Rd. at Palstine Rd. in Arlington Reights
MORTH AVE. MOT STATE MAINTAIMED

0.34 miles of resurfacing on Il 171 at the intersection with
Bell Rd, sast of Lemont

Reconatruction of the intersection of Il 25 and
Army Trail Rd.

Tratfic signeis, replace existing structure, snd resurface
the spproaches on the bridge carrying [l 31/120 over doone
Creek in McHenry

0.72 wile resurfecing and remove end replace decks on
2 structures over Msrket 5t. and over the IC RR, all on
1+74 between Neil St. and Lincoin Ave.

Reconstruct narthern ramps, frontsge road, and new bridge
deck on southbound lanes, and resurface northbound Lanes on
[-70 bridge over Il 32/33

.19 mile resurfecing on [l 31 at the intersection of

1172791
12/14/%1
11/28/9%0
1271190
11/717/%0
12.103190

05/24/90

04729/91
D7702/90
09729790
12710790
01701/

12/15/90

09/17/90

5.300

34,950

35,000

100,800

12,100

19,800

_El

54,6450

18,950

7,500

14,200

35,100

33,000

17,000

Counter-
Measure

m

~



TRA-16 PROJECTS

Contract  County Praject Completion ADT Counter- Ho.
Number Limits Date Measure of
L
8B170 Tazawell .23 mile of resurfacing, median removal and traffic signal 08112190 '55:555 ------ ; -----------
0080 modernization on Court St. from Audgbon St. to Cottage Grove
Ave. in Pekin
94092 Marion 2.95 miles of resurfscing on U5 51 (Brosduay St.) from 11/03/90 2,100 E 2
0042 Ellis 5t. in Cantral City, south to the south city limit
of Centraiia
0575 will .26 miie of resurfacing at the intersection of US 52 and 10725790 54,800 [ 14
o170 IL 7 in Joliex
84183  Herwy .35 mile of resurtacing on Il 78 {Main St.) from the 11703790 10,000 £ 2
0260 BN Rk south to Centrs! Eivd. in Keusnes
96340 St. Clair .22 miie of resurfacing on Old US 50 at 5th st. in 12/01/90 14,000 E 2
0046 Q'Fallon
96212 Madison .90 mile of resurfacing on [l 203 from Madison Ave. north 12/09/91 26,733 E 4
0149 to Pontoon Rd. in Granite City
T4 Coles Chennslization, resurfacing, smd tra signsis st the e 7,100 £ 2
0004 intersection of 11 130 (Madison Ave.) and Sth § st. in
Charleston
20719 Cook .881 mile of resurfacing on US 43 (Lake Shore Dr.) from 08/12/91 ¥5,200 E L]
0048 north of LaSslle Dr. north to north of Fullerton Ave.
in Chicage
84395 Winnebago .51 mile of resurfecing on Bus US 20 between Alpine Rd. /a3 26,700 E [
0040 and Rockford College entrance in Rockford
20785 Cook .06 mile of resurfacing at the intersection of US 14 09709791 18,800 [3 2
0004 (Ridge Ave.) and Hallywood Ave. in Chicago cald Mill.
8,185 Winnebago 1.29 miles of pavement patching en Bus US 20 snd US 20 07/09/%90 5,000 PCC PVT. 4
ooz2s (Sypass) betwesn Falconer Rd. snd Weldon Rd. west of
Rockford
84274 Roeck Islenc Right turn lane sand traffic signal modernization st the 06701791 21,400 PCC PVT. 4
0040 intersection of US & and [-74 extermion in Moline
84732 Livingston 1.28 miles of resurfacing on US 26 (Dak $t.) from west of 10/23/91 4,250 Cold Mill., 2
0210 calhoun St. to sast of 10th St. in Fairbury
96180 Marion 2.10 miles of resurfecing on [L 37 from Kinmundy to 2 miles 07,29/ 1,100 Cold Mill., 2

o9 northaast of Kirmundy



SKID-ACCIDENT REDUCTION PROGRAM

1.

Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new rpadway surfaces have adequate, durahle
skid resfstance properties, and by identifying and improving
sections of roadway with high or potentially high
skid-accident incidence.

Purpose

The purpaese of this policy is to describe and outiine the
procedures that will provide a cost-effective skid-accident
reduction _program, This policy will app]y to all federa] and
state Tunded pruJELts gn the lncerState, ﬁanaFy, federali-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

Guidelines for Implementation

a. Primary Activities

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

The second activity (3¢) invoives identifying,
analyzing, and improving two categories of
wet-pavement accidents locations.

[ ]
—

a) -One category is high-accident Tlocations
with overrepresented wet-pavement accidents
that are impraved as part of the safety

tmprovement constructton_program. ‘‘‘‘

b) The other category is wet-pavement accident
Tocations (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 anmalysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

1)

2)

Portland Cement Concrete

.a) Final finishing on highways with posted

speed limits in excess of 40 mph shall be
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artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish 1in the Standard
Specifications.

b) Final finishing on highways with posted
speed Timits 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 longitudimal 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) 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 aof
25,000 or less, and on six-lane (or

m-n:f-nv-\ hiohwavs having a desian ADT of
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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
desfgn ADT greater than 60,000.

-2-



c.

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

Identifying, Anéiyzidg, and Improving Wet-Pavement
Accident Locations '

= 1)

~N
LS

High Accident Wet-Pavement Locations

The procedures for ddentifying, analyzing,  and
improving high-accident locations that have an
overrepresented rate of wet-pavement accidents
are included in the *I11{nois Safety Improvement
Processes™ and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

[ SR [P

wWet-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/lecal agency, shall be
analyzed for the entire project. The
fdentification of cluster sites shall be as
outlined in Section I of "A Procedure for
Identifying, Analyzing, and [mproving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects", which
is included in the *“I1Tinocis Safety
Improvement Processes.” -

b) Analysis of Cluster Sites

Each cluster sfte that is iJdentified must
be analyzed by District/local agency
personnel, The analysis shall comply with
Section II of "A Procedure for Identifying,
Analyzing, and Improving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

c) Correctjve Treatment for CTustef Sites

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

U
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d) Documentation of Process

The fdentification, analysis, and
improvement of each cluster site must be
documented and become part of the Tocation
study report for State projects and project
development report for local agency
projects.

Evaluating and Reporting on Effectiveness of the Program

1)

2)

w
v

4)

5)

[~}
—

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.
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will continue evaluation of experim e tal projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to I1linois 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 evajuation will be furnished
to the Bureau of Materials and Physical Research
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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 1local highway
systems.

The Bureau of Traffic will include in their
annual “Evaluation and Report of the Highway
Safety Construction Program“ data on wet-pavement

PR I Tamaddmms [ P | 14 vard man b Calnady
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Improvement Program.



Responsibilities

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

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

Accéssibility

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

Supersedes Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984
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