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DISCLAIMER 

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



PURPOSE 

Ti...;; ... •---~-•, ___ ...; ___ .a.&...-. ,....-.:~.:4,;,..._ -.& ih .... 111: ... ,...;,.. ~t,;..., ,,._...,.;...,.l"'I....,+ O.orl11Minn Ornnr!!:llm 
1111:::. lt::t,JUIL :::,u11u11c:::111Lt:::::t Ult:: c:::u..,uv11.11::::;, VI l.ll'C' IIIIIIVI..) v"1u-nvv1uc111. n.wuu1.,,1,1u 1 1 IV~ICIIII 

during the years 1989-1994. 

HISTORICAL PERSPECTIVE 

In 1964 the Illinois 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 Illinois in creating a 
program to improve pavement friction was the development of a research project 
conducted in cooperation with the Federal Highway Administration (FHWA). Research 
project IHR-86 titled "Skid Resistance of Pavement Surfaces" consisted of the following 
five phases. 

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

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

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

On June 27, 1967, the FHWA issued their first directive Highway Safety Program 
Standard 12 (HSPS No. 12) titled "Highway Design, Construction, and Maintenance." 
The general 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 modernize existing roads or to provide new facilities meet 
approved safety standards ... " 

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

Illinois chose to develop a test trailer as the friction tester. Through the test criteria set 
by ASTM and competitive bidding, IDOT purchased a friction tester in 1968 which 
h.1"'1.,.....,.l'Yl..o f'.1 1llu nn.o.r~+inn!!:111 in 1 Qt,:.:Q 
U'C'\.oCllll'I;, IUIIJ Vt-'WICILIVI IQI JI I I V"JV. 

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. 

Jt was found that most PCC pavements in centra! and southern HHnois and most CJass J 

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

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

• Adopt better methods for texturing PCC pavements. 
• Continue research and experimental construction of open-graded plant-mix 

asphalt friction courses. 
• Establish a program of experimental construction using the sprinkle treatment 

with precoated aggregates. 
• Continue the search for both natural and synthetic aggregates that will improve 

the skid resistance of bituminous mixtures. 
• Continue the search for 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 iiiinois. 

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

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

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

2. The detection of locations with a high incidence of wet-pavement accidents by 
11tili7inn th,:, c::t::it,:, ~r-r-irt,:,nt r,:,r-nrrt c::vc::t,:,m ~nrt lnr-~I ~r-r-irt,:,nt r,:,r-nrrt <::\tc::t,:,m wh,:,r,:, .......... - .. ,::, .......................... _ .......................................... "3"""""'''' -· .......... ..,_,, .............. - ......... ..., .................. , ...................... .... 

applicable, and the development of priorities for correction of the locations, 

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

On March 1, 1976, IDOT issued a special provision for texturing portland cement 
concrete pavement. This special provision replaced the practice of the double-burlap 
drag method with a final finish obtained from the use of an artificial turf drag immediately 
followed by a mechanically operated metal-comb 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, governed by the Highway Safety Construction 
Program. Second, to ensure that newly constructed pavements possess adequate 
friction qualities, controlled by the special provision for Skid-Resistant Bituminous 
Surfaces issued May 5, 1975. 

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

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

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

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

., I l+ili,.inn rocn1 1rroc !::::n,~ih:ahlc fnr ~rrirlc.n+ rorh 1rtinn in =a rnct offo.Mivo 
""'I.IIIC..111~ l'li,i,.;tVWl\.,n,.-w ~Ylwlll~.., ..... • ...,, .... w .... 1 .... v11, ,,,,.. ....... - .......... Ill""' .............. _,,_ .... .,, ....... 

manner. 
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with the guidelines established in FHWA's technical advisory T 5040.17. On March 29, 
1983,IDOT issued departmental policy TRA-15, "Safety Improvement Construction 
r-,.,. __ .,. __ n t.a:----'~• "Ta...- u:-1,..,,._u ~-i-+i.~ I".-.--,.-. , ........ i ....... Dr,.,,,.,, • ..,, ...... , l"'\nl"!I. 1.,0....,r 1..,,+.-..r '"'""" 
r-1uy1c:1111 \IUllllttllY IIIC n1y11vvc::1y ~CIICLY \.IUll:ioUU ..... \IVII r•v~ICIIIIJ, VIIC y111,;,cu ICI\CI VII 

March 15, 1984, issued departmental policy TRA-16, "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 poiicy eiiminated the Highway Safety 
Construction Committee and replaced it with a district multi-discipline team as the group 
who recommends projects for improvement within each district. 

Policy TRA-16, "Skid-Accident Reduction Program," states that the 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 oroduce an uniform oattem of arooves oeroendicular to the oavement centerline -• •-•• ,- • - - -- -- -·" -·· ... - . "" r - - - - - - - " - - I I - - . . . I - - - - . - - - - - - " - - - - ... " -

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

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

For bituminous concrete surfaces having a 2 lane pavement with a design ADT 
greater than 2000, a 4 lane pavement with a design ADT less than or equal to 
25;000, or a 6 lane or greater pavement with a design ADT less than or equal to 
60,000, mixture D shall be used. All approved aggregates can be used except 
limestone. Limestone can be used if it is blended 50/50 by volume with crushed 
.c:l::ig, r.nJ.C;hi=,rl i:::tl'!!'!I .<:lag nr r.nished sandstone. 

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

The second activir; of TRA-16 involves identifying. analyzing! and improving r~vo 
categories of wet-pavement accident locations. 

The first catego;y of wet-pavement accident locations aie sites that have an over 
represented rate of wet-pavement accidents. These sites are called high accident wet­
pavement locations. The data used to determine these sites is obtained solely from the 
State Police accident reports. The Safety Improvement Construction Program, TRA-15, 
provides for immediate response to these most critical wet-weather locations. 

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

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

2. Analyze the identified locations. Each cluster site should be analyzed 
individuallv. It must be determined whether the oresence of the cluster site is ···- -----·J" -- ·••--- -- --------------. --- - - I - -

due to 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 
paw:~mP.nt 

3. Select appropriate countermeasures. If an adequate analysis was made of the 
cluster site, it should be fairly 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. 

ThA R11rAa11 nf M::itAri::ils ::mrt Physir.::il ResAarch is responsihle for the evaluation of 

current practices to ensure adequate skid resistance, all friction testing, analysis of a 
friction test data base, and the evaluation of experimental projects concerning friction 
characteristics. 

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

i=inoillu tl-,o R11rooi11 nf ~Aoitorioilc oinri Ph\lc,iroil Aoc,o,ar,..h IRUPA\ in l"nnnoroitinn with tho 
I .......... ,, I.I I'\,,, ..., ... , ..... 11.4.u VI •• , ..... ~v,11, ... ,.., ..... ,,w I ''1""''"'""' • ......... "" ...... "" I ,-••11 I.,, Ill ....,, ......... t-' .................. ,. ..... ,, ... ..... 

Bureaus of Traffic and Local Roads and Streets and the Division of Traffic Safety, 
prepares an annual report summarizing the activities of the Illinois Skid-Accident 
Reduction Program. 

FIELD TESTING PROGRAM 

Background 

A- -•-1--...I :- "T"t"lA ◄ ~ fl,..-.~, • .,_,...,, ,..4: IJl,..f,.,..~,..I .... ...,_...,i Dlo.. • .-....,;...,...,,1 0..-..,-.,,,.,..,....,1-., :,... .,,.,....,..,....., .... ....,;i,...1..,. ,,...., 
I'\::; ::.lcllt::U 111 I nM- Io, II It:: CUlt::<1U UI IVl<1lt::l 1<11:> <1IIU r11y:>1v<1I nt:::>t::Cllvll 1:, lt:::>µu11;:,1u1t:: IUI 

all friction testing. 

A friction number, abbreviated FN, represents the frictional properties of the pavement. 
These numbers are used to evaluate the skid resistance of the pavement with time. 
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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 alternate wheels as the trailer is towed along the roadway. Data is collected 
and stored on a personal computer. 

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

The treaded tire makes a measurement of the microtexture of the pavement. 
Microtexture is that quality of aggregates that makes them feel rough or smooth to the 
touch. The rough surfaces penetrate the water film permitting contact between the tire 
and the roadway. The smooth tire makes a measurement of the macrotexture of the 
pavement. Macrotexture is the frictional characteristics that provides the drainage 
escape paths between the tire and the !lavement. 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 sur1aces 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 miscellaneous category is assigned to 
a section when the construction contract number is not known. 
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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 

1. FN1 :,; 30 OR FN. 1 - 15 

2. FN1 > 30 AND FN. 16 - 25 OR 
C:11.1 'l1 _ 'll': All.II"\ C:11.1 ~ -,i:;. 
I liitUI -uv r'\l'tL.,I I l ... &.,,.,.L.W 

3. FN1 > 35 AND FN. > 25 

Tentative Guidelines 

Friction may be a factor contributing to wet 
weather accidents. 
Uncertain if friction is a factor contributing 
tn WPt weAthPr Ar.r.irti:>nt!':. 

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. 
• Deiermine pavement friciion characteristics prior to restoration. 
• Target sites for possible rehabilitation. 

Evaluation 

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

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

{(PV * (2) + SU * (2.1) + MU * (4.8)) * (365)) * (1 / ((1 + GRt)) * (1 + GR) '(((1 + GR)N - 1) / GR) 

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

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

1. Number of observations is sma!!. 
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 Dis used when the design ADT is greater than 2000 on a 2-lane pavement, less 
than 25,000 on a 4-lane pavement. or less than or equal to 60,000 on a 5 lane or 
greater pavement. A range of 77-116.5 million cumulative axle loads is projected for a 
20 year period. 

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

2. Blends 

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

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

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

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

Mixture E 

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 
observations, 43. Testing should also continue for the OO-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. Air cooled slag (AS) 
Air cooled slag provided good results as illustrated in Figure 9. 

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

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

In the early seventies a more skid resistant surface was being sought. Open graded 
friction courses were introduced to Illinois. OGFC consisted of high frictional 
aggregates with a high asphalt content and high air-void content. The high asphalt 
content provides for a more durable mix. The high air-void content supplies drainage 
escape paths for the ,.-,ater v,11ich reduces hydroplaning and increases friction. The 
mixture was placed in a 3/4 inch lift. The thin application made it more economical than 
resurfacing. During construction of these mixes, problems occurred and most districts 
quit using OGFC. 

One of the problems was adhesion of the asphalt to the aggregate. Due to the open 
nature of the mix, the asphalt 11.;outd drain dov,rn In the trJcks causing flushed spots. 
Tl'lerefore SM.A mixes are being evaluated for frictional properties. A SMA is a mix 
which contains a higher aggregate content than conventional mixes. The mix provides 
aggregate to aggregate contact to reduce rutting. A thick film of aspha!t is used to 
increase the durability of the mix. The open nature of the mix promotes a reduction in 
tire noise. SMA mixes are used in Europe for their abrasion-resistance and noise 
reduction. If SMA can compare to OGFC, thin applications of SMA may be used in high 
accident locations with better constructability. 

At this time, SMA appears to be competitive frictionally with OGFC. Since there are only 
14 observations, it is difficult to get a true view of the mixture trend. Therefore a better 
assessment can be made when more data is gathered. Rubber mixes were also 
evaJuated to see ho\.·'✓ the rubber affects the frictional characteristics of the mixture. 
Rubber mixtures had poor microtexture, but very good macrotexture. Figure 1 O 
illustrates the treaded friction number versus cumulative axle loads. Due to the low 
cumulative ax!e loads and minima! observations, these mixes need further testing and 
evaluation. 

PCC Pavement 

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

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

The Division of Traffic Safety evaluates the effectiveness of the chosen 
countermeasures dictated by TRA-16. This section provides a 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}. 

Tho. -,:,,,11-u.,i"""- +"'!llhl~ ,rohl"\u.1c, +h.a riiff.o.~.ont tunoc:. nf rn11n+orni,:u:ac:.11rac:. 11c:arl nn ♦h.c:. n,.ni,=.,,...tc: 
I I IV IUIIUYYll 1!::f l,,Ql.llli;. .:>I IUYY~ LI l'lli:, '-'11 l'lioil VI II. '-1f-''w~ VI """"""'' ''-'""I 11,...,_..,.,., .... .., .,...,..,..,.,. VI I 1.1 •- f"' .,,...J..,...,..,.., 

and the number of occurrences of each countermeasure. 

TC~ A TIA~t..l'T "" llACC:C /"'IC' TCC:11.TlACII.IT II.II IUCIC:C /"'II: 
I r\.~f"\ I 1vu::,1~ I l'ilUIYIUt,;;;;;,n, V-1 I I'\~ I 11fl!=l'li I l'IUIVIU~I'\ '-"1 

PROJECTS PROJECTS 
MixC 2 Mix D& PCC 3 

Pavement 
MixD 133 Incidental 2 

Bituminous Surface 
MixE 74 Grooving 1 
MixC&D 1 PCC Pavement 7 
MixC & E 2 Open Graded 1 
Mix D & E 14 Grinding 1 
Mix E & Cold Milling 1 Cold Mill 2 

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

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 modified asphalts or thin SMA overlays 
should be considered for use as a frictional repair. 

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

Due 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. 
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MixC 
MixD 
MixE 
MixC & E 
MixD & E 
MixD & PCC 

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 Proiects Before lmDrovement After lmDrovement Overall Reduction 
2 6 6 0 

100 1118 601 46.2 
68 1909 733 61.6 
2 36 21 41.7 
9 188 193 -2.7 
3 150 34 77.3 

Incidental Bituminous 2 34 37 -8.8 
Surface 
Groovina 
PCC 
Oaen Graded 
Grindina 

MixD 
MixE 
MixC & D 
Mix D & E 
Mix E & Cold Millino 
PCC 
Cold Millino 

1 7 3 
6 142 38 
1 10 4 
1 18 ?4 

TABLE 2 
Wet-Pavement Accidents Before and After Improvement 

2 and 1 Projects 

Number of Wet- Number of Wet-
Pavement Accidents Pavement Accidents 

57.1 
73.2 
60.0 
-33.3 

(%) 
Number of Projects Before lmnrovement After lmnrovement Overall Reduction 

33 93.5 49.0 47.6 
6 114 52 54.4 
a 1.5 1.0 33.3 I 

5 38.5 34.0 11.7 
1 32 4 87.5 
1 2 4 -100.0 
2 3 6 -100.0 
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Purpose and Scope 

THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM 
(TRA-16) 

ACCIDENT ANALYSIS PORTION 

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. Ac.cording 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 all, 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 
Mu 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 T5O4O.17. The 

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

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

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

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

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

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

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

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

during construction and rehabilitation of highway pavement segments. 

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

categories of wet-pavement accident locations. 

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

pavement accidents that are improved as part of the Safety Improve­

ment Construction Program. 

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

sites) within rehabilitation/resurfacing projects improved as part 

of the regular construction programs. 



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 

inceptio~ in 1984, there have been approximately 279 contracts awarded under 

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 l" projects, and projects 

with two years of after accident data are referred to as "2 and 2" 

In the case of "2 and l" projects, the accident data is presented as a one 

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

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

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

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

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

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

wet-pavement accidents was then compared to the change in the 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 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 l" 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 reductions of 10 percent for total accidents and 22 percent for 

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

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

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

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

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

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

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

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

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

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

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

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

However, each· of these countermeasures was 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 consideration. That variable is the number 

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

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

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

wet-pavement days per year in the before period was 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 countenneasures 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 

that 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 we re on 

urban roadways and 15 (30%) were on rural. Of the 35 urban projects, 20 were 

on 4 la_ne roads, and 12 were on 2 lane roads. Total ace idents 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 4 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%), 

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 

dec·reased from an average of 200.3 to 187 .4 (6 ,4%), and wet-pavement accidents 

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

Benefit/Cost 

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

shows the total 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 projec:ts, 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 

coun te rmea sure. 
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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. 

The re we re a tota 1 of three countermeasures which we re used at the 46 "2 and 

l" 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 and l" projects. In the before period there was a one year average of 

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

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

or fatalities were reduced from 541 total (534 .O personal injury and 7 .O 

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

countermeasure which appears to be the most successful in reducing 

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

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

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

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

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

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

that each countermeasure has been extremely successful 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 decline in the number of wet-weather days, 

wet-pavement accidents decreased ~ta higher rate, Of the countermeasures 

used on "2 and 2" projects, Mix E was the most effective at reducing 

wet-pavement accidents, At "2 and l" 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, 



TABLE1 

TOTAL ACCIDENTS BY COUNTI:RIIEASURE TYPE 

FOR TWO YEARS BEFORE AND TWO YEARS AFTER 

, COUNTEI.· ; NU"9ER i Ii liil"9Eo OF ACCiDEMTS i~O ;; NU"9ER O• 11CC!DENTS T,O ii itRCENT ; aVERASE cm 

;'YEARS mGRE I~•,ovE~ENT i! l;l;; OHEs 1movmNT ::,enuCTION i rER AtmENT <EASURE 

TYPE 
; QF 

'PROJECTS! 
I 
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•OST il 1~ , PD I FI I FA II TA I ro •1 : '• •I TA IPl•FA I REDUCED 

I 

"n C 

~!I D 
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i' ii 
I\ 
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!l 
J 11 57 ,, 

Ii 
!I 

11 ii 
II " ii 
I 
I 

' 15 j II 
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! 

~ i -151,m 
! 
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,2 I m.m 
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. l3,H6 

z: -It<! 
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.,EASURE 

TVP1: 

!IIC 

!.il,S, 

6~00YING 

TABl.£2 

TOTAL WET-PAVEMENT ACCIDENTS BY CUUN I~~~ 1 nt 

FOR TWO YEARS BEFORE AND lWO YEARS AFTER 

; NUHER j ii NUMBER OF ACCIDENIS r-o ii NUMBER OF o1cmENiS ,~o d mcm , o\VERA&E cosr 
: OF i !OTAL )/'IEARS «FORE i"P•omm !: VEm AFTER l~PROYEKENT J!REOUCT!ON ! ;ER ACCIDENI 
fPROJECT51 COST !f TA I PD ! Pi ! •• ,! T4 I •~ ! Pl ! Fo\ :•, To\ !Pl+FA I REDUCED 
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·1 a 1 ! !I 1 ,, [ I 

! m,.m fi a i j 1 I I i! ; ! s a ii @ , 1 , 

i : I n 1i t 

1 1 ., a I .:1 
~4 j S&,658.532 L 176 171 ; 1U I : :i 153 j l~l ~1 1 ;; 4S I ii i 
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' i Ii 1 ! ! :: 

:0 i 12,m.m ii ;;e m · m 1 ! a1 i m eo : ii ., 1 ;; / 

i ii i!I !I . 11· ii 
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I I ! I I! 
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1

1
'_ ; I 1 , a ii sr 
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II ! 

11,073 

-54,lH 
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; ;j i! 

fl7,6il '
1
. ti 7 I l II i ii 4 1 I !I ii 

I 

l TOTAL 

I\ i ij 
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I i i : H I Ii l 

~• js1,m,12a!Jm; mi m•
1
·• li! ml m m :II ,a! ,al 

1 ! ! 11 1 ! 

;ri 11,173 ' 
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CHANGE IN WET -PAVEMENT ACCIDENTS COMPARED 
TO CHANGE IN WET-WEATHER DAYS* 

lWO YEARS BEFORE AND TWO YEARS AFTER 

, r,UMBEF: 

COIJNTEF.MEA:iURE i OF 
TYJ:•E I PRIJ,jEC TS 

Mix' C 
-i 

I 

MIX D 24 

r1IX E 20 

I.B.S. ~ 

GROOI/H,'l} 1 

DPEN GF:AOED 1 

TOTAL 50 

YEARLY AVERAGE 
NUUBEROF 

WET-WEATHER 
DAYS 

t•Jl'IBER ljF WET­

F·AVEl'!E:-H .:.ccIDENTS 
llEF!JF-E il'!PlmVEl'!ENT 

0 

276 

850 

34 

7 

10 

1183 

AVERAGE NIJl'IBER llF 
WET-WEATHER DAYS 

BEFO~E IMPPOVEl'IENT 

228 

r.UMBER uF wtT -

F·AVEl1E~-iT ,::.CCil)EMTS 
AFTF:R IMPRQl;El'!E>JT 

l}VE".ALL I NET 

"'Er•UCTIOrl IN WET­
;,IIVEMENT -,CCIDENTS 

... 

.; 

zoo 

3i 

d 

470 

0.0:, ,- -:e.5:, 

06. 7~. 40 .. ,~~ 

-8.8:; I -37.3:; 

~4 ,.. •• 

JL.C•• 

AVERAGE >JuMBER OF PERCENT REDUCTION 
WET-•~i::ATHER r•AYS IN WET-WEATHER 

AFTE•. Ii1PF'.01.IEMErff I ~AYS 

163 ~-~ 



TABLE4 

TOTAL ACCIDENTS BY LANES OF ROADWAY 

TWO YEARS BEFORE ANO iWO YEARS AFTER 
URBAN 

I! hLL ACCIDENTS " WET-~·AVEMENT ACCIDENTS ii Ii 
NUMBER fJF MUMBEF IJF !! TWO YEAF<S TWO YEARS ii TWO ''/EARS rwo YEARS 

II ii 
LANES PRDJECT3 ;j BEFORE AFTER ,, BEFORE AFTER 

,,. l'.2 

II 
684 571 

!I 
189 912! !I 

;l 
~ l4l 1:C4 ,I ~- J.a II ,, ,; ,, 

Ii 1: II u II 
-~C II ·:5~6 2333 

ii 
818 307 ii 

II 11 
':' ~ !I ll\:l ee :1 -, 13 il 

II " \I 
II !I ii I\ .. 

TOTA~ 35 11 3441 3116 II 1!1!6l. ~29 



.NUMBER OF 

I LANES 

2 

5 

TOTAL 

TABLES 

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

RURAL 

.:.LL ACCIDENTS WET-~·A'JEMENT ... ccrDENTS 

•1UMBER OF I TWO YEARS TWO YEARS 

,:,ROJECTS i. BEFORE AFTEF: 
TWO ·,EAES TWO 'rEARS 

BEFOi;:E AFTEF. 

11 289 258 3!. 

l 46 28 21 

::.- 72 70 8 

0 

!1 
0 ,J 

~ 

15 II 407 365 

0 

122 42 

:i 
!1 
II 



i! 
ii 
,I 

ADT 

II 
II /I 0-10.000 

II 

i!1121.000-20.0l<l0 
II ,, 
;12,iJ. 000-""0. ~0~ 
II 

i"'iJTAL. 

TABLE6 

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE 
1WO YEARS BEFORE AND TWO YEARS AFTcR 

ii "<LL ,.:,ccIDENTS WET-FAVEMEt-lT ACCIDENTS 

J NUi1BER OF ii 2 YEARS 
I PROJECTS ii BEFORE 

17 46.0 

24 ~2.o 

200.3 

2 YEARS 
r'iFTER 

42.0 

45.0 

1a7. --+ 

.. 

2 YEARS 
BEFORE 

.t0.2 

17.1 

,::,3. 9 

YEARS 

r'iFTER 

6.2 

6.5 

23,l 



COUNTERMEASURE 
nPE OF 

MIX r -
MIX D 

MIX E 

1.B.S. 

GROOVING 

OPEN GRADED 

TOTAL 

TABLE7 

BENEFIT/COST DATA FOR COIIPLETB> PROJECTS 
1WO YEARS BEFORE AND TWO YEARS AFTER 

AU. ACCIDENTS 

NUl'IBER 
F'R01.lECTS 

2 

24 

20 

2 

1 

l 

50 

LEGEND: 

BEFORE Fl BEFORE F'I/ BEFORE F'D/ 

AFTER F AFTER PI i>FTER PO 

0 I 1 26 i 21 ~, 
.J~ I 34 

6 I 9 656 I 493 647 I 647 

6 I Q 1107 I 792 1755 / 1608 

0 I 0 87 I 90 123 I !87 -
0 I ii 7 I 6 

,_ ~_, i 8 

0 I 0 15 I 18 33 I 30 

12 / 19 1898 / 1420 2613 / 2514 

F • NUMBER OF PERSONS KILLED 
PI~ NIJl'IBER OF PERSONS INJURED 

BENEFIT 
COSi 

-4.42 

1.53 

8.22 

-37.38 

17,34 

-9.46 

3.::i7 

PD= NUMBER OF PROPERTY DAl'IAGE ACCIDENTS 

I SERVICE LIFE 
(YEARS) 

5 

5 

5 

~ 

5 

5 

5 



cou,i rEF:l~EASIJF:E 
(yr;=•~ OF 

:1IX [ 

MIX [' 

t"11X ~ 

1.3.S, 

GROOl.11,"iG 

Of'fll GR.ADE~ 

fOTAL 

TABLES 

BENEFIT/COST DATA FOR COIIPLETED PROJECTS 
'TWO YEARS BEFORE AND lWO YEARS AFTcFI 

WET-PAVEIIENT ACCIDENTS 

rJIJl'IBER 

PRO,JECTS 

: 

~4 

20 

~ -

1 

1 

50 

BEFOF:E Fi BEFORE PI:' BEFORE 

AFiEP F ,.,FTER ,· I AFTEF' 

@ 0 : 1 5 I 

- 1 17<l ~ B3 171 r 

1 - 368 ·' 07 074 

~ .' 3 15 ' LB 2: I .. 
0 ,. 0 5 4 4 

~ cl ·l ! : 7 r 

4 r 3 ~69 I 20~ 784 I 

F =. •'IJ"IBER OF •·E.F:so,is HLLED 

PI = MIJl'IBER CF PERSONS HI-JURED 

PO/ 

Pf.I 

5 

101 

:'19 

:7 

3 

3 

33~1 

BEHEFIT 

CC~T 

i]. ~5 

..., ... ~ 

..;. . ..;...;, 

?.53 

-6.66 

7 .66 

11.•i2 

4,56 

PD = NUMBER OF PROPERTY DAMAGE ACCI DE.ms 

SERVICE LIFE ' 
'· "EARS l 

5 

: 

5 

5 

C 
v 

~ 

5 
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"'£AS!i"£ :.r. 7,T AL 
'!'v;i: = =ROJECiS i :OST 
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I 

TABLE 9 

TOT AL ACCIDENTS BY COUNTERMEASURE TYPE 
FOR TWO YEARS BEFORE AND ONE YEAR AFTER 

(ONE YEAR AVEFIAGE) 

..... ":' I' 1 ,.,;,, . ..,' 

'I 1 I 

~., i! m.1 ~111.0 11su 1 

1! 

a.s :i ·551.a 41Z.J \·n.J \ :; 

' 

3.11 

1~.7;5,33~ :! Zt~.5. 1~q.1 i 61,i : 1 :1 ..... ., ~~ . ' .,5 ,,-,..1',i •••'•~ 1 59,J, J,i i . '. : ; ' 

I 

< • ! I ,, l~~.272.3;7 ·\~35,J 1:1~4.3 ;5l4.a; 

~.f. i 

,YEiiA6E ;c,­
'ER ACC:CENT 

~,Dum 

112.m.3, 

132,141.13 
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TABl.£ 10 

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYf'E 

FOR TWO YEARS BEFORE AND ONE YEAR AFTER 

:F -

:.;~llE':i~ _; 

'" •' 

TOTIL 
COST 

(ONE YEAR AVERAGE) 

i! ilYEftHSE RU,,8£; G= PICCltENTS q:.1.:E;A6E Nl.:PIBER GF liCClDENiS :; :::riCENT i 
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Ii 
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i.a !~ =~.~ i 01.a ~9.J; 
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TABLE11 

CHANGE IN WET-PAVEMENT ACCIDENTS COIIPARED 
TO CHANGE IN WET-WEATHER DAYS• 

! i NUMBER I COUNTERMEASURE l . -OF -
, TYPE I PROJECTS 

i 
I 
i 
I 
I 

MIX D 25 

MIX E 17 

F"CC PVT. 4 

TOTAL 46 

VEARL Y AVERAGE 
NUIIBEROF 

WET-WEAll-ER 
DAYS 

1WO YEARS BEFORE AND ONE YEAR AFTER 

(ONE YEAR AVERAGE) 

NIJMBER OF WET-
PAVEMENT-ACCIDENTS 
BEFORE IMPROVEMENT 

. Z34.0 

211. '5 

69.5 

515.0 

AVERAGE ~~MBfR Of 
WET-WEATHER DAYS 

BEFORE IMPROVEMENT 

21e.2 

NUMBER OF IIIET-
PAVEl'IEtlT ACCIDENTS 
"FTER IMPROVEMEMT 

102.0 

96.0 

19.0 

217.0 

WET-IIIEATHER DAYS 
AFTER IMPROVEMENT 

180 

OVERALL/ NET 
REDUCTION IN WET-

PAVEMENT ACCIDEtlTS 

56.4': I 35.i:: 

~4.6:, / ~ ....... _, 
,,, .... J,. 

72.7:, I 51.4'"~ 

57 .9,: / 3o .o~~ 

PERCENT REDUCTION 
IN WET-WEATHER 

DAYS 

! 



m-16 mm1s 

·······----------------------------:: ..... : ...... ::--------=================================================================== 
Contricl County Proiect Co1pletion All Counter- No, 
!lu1ber li1its Dale Neame of 

Lanes ________________________________________________________________________________ , ____________________ _ 

41278 Fmklir, 
8882 

42821 L!e 
@m 

41881 Boone 
ml 

i~n6 Cmiord 
!389 

,Sm iankakee 
m1 

,BBBJ lt.CJ,ir 
rn1 

,0513 fmll 
0323 

.1!~12 Li!~ 
ml Lmlle 

,m@ riPiqe 
e!~O 

4017 len11lJJ 
8&117 

42665 Saline 
ms 

42997 Lee 
ij8'7 

~esurfa(inq on JI ll4 between 11 148 in Sesser ind Rend Lake 18/12/B7 

RmrfHinq on tlS m bet,m the NcLeanoqin County Line and 85/22/87 
fAl 55 a\ Nclean 

~igh\ \m lane on NB II 26 (6dm Ave, l at the inimecii~n 
~ilh Boyd St. in Di1on 

On ius tl5 28 fro• Sha, ~d. east \o Belvidere 

11114/87 

~ain S\. fro1 west oi Dorsey ur, \o Park forest Ave. in ij5/8B/n7 
Robmon 

,idenioq of the tiuil bri~ges mrying i-57 mr the hni.ak!! Wl6/B7 
hvH in (anhhe 

Dn i! 1.mm !rot i~e ~om Lake Gm] i\ridqe in ~ibokia lo WWS7 
JI 3 in Cen\reviiie 

Channelize tne 1ntersecii,n oi US 38 and 11 251 north of 
Co1oton 

I! 93 be11een rior.eer rk1Y and !i1Der Lo, in ?eoria 

18124/87 

il7/WB7 

~mrficing ,nd mmlmtion of the in!emc\ion ot 11 2ll i2/88i87 
anrl So~r ~d. between iest Brooklyn and Nendo\1 

Remfacin9 on II m behm rine lake Rd, and Im ir, in 11/28157 
Cal!rn:,·ilH 

\hanne!ization and triftic ;innais ai the intersection of 
!l ), (~ei\ner fod,i and i'orist Ave. rn ~est Cnmgo 

F!s!!riH! nd wi~11n th@ struct11re ~t S~rina C!"eei !no •~t~r- 12/Z6/i7 
,rooi \ne struct,re !t Ten N1ie Cree• on ii 116 oet,,en !-i• 
I len ~ile Creek 1n Eas1 Peoria 

~es1rtac1ng and inslallaiion of traffic siqnais on uS 34 at tne 11/87/66 
intersection of Do1gias Rd. ,5 1iie eas\ of Os1ego 

Cold 1illin~ and rmriuieq on US 4j fro. .1i tile mt of tie 88/9B/65 
intersection of 11 142 eist·to ,est of Jefferson St in Eldor1ao 

ie1ov1l of JC~~ strocture en US 52 at Hent.el Rd, 3.5 1ile, 
sout~e.s\ of Sublette 

4,258 

z3,m 

12.m 

1i,Bi8 

1,m 

is.m 

1,m 
1,481 

2 



iRA-16 PROJECiS 

=:===================================================================================:======================================== 
Contract Cmh Promt Cotpl!tion ADT Coanter- Mo. 

W111er Lill ts Ode "mure of 
Lanes --------------------------------------------------------------------------------------------------------

42849 Rock. lshnd i!mrfacinq OA II S bet,m m St. and FA! 74, Ht re~abli \ate 99/22/88 
ma the structure carryin1 II S om 27th St. all in ftoline 

21.m 

48911 ~mnall 
@2iJ 

41793 Boone 
ml 

mH ~rOomqn 
m@ 

4414@ 5\!lhenson 
m1 

am~ DuF!o! 
!1@4 

~:rn ,Jm 
~235 

l@93! ~~rli ':lJ!'! 
m6 

.;~~.72 '.1S11le 
~m 

48813 I.an tak?1 
~rn 

maJ ll!! 
8@42 

4em p~{'fl! 
~m 

42266 h!~ieli 
881! 

4Bm .~dm 
1m 

«zm La,.e 
Hl3 

•@m Saiine 
m1 

~mrfacinq on II 17 i 89 fro1 Lacon mt and north to nort~ ~9/38/87 
of Varei. 

~mrtacinq on Mn P!hidm ~ypm Im Bus US 28 al Appleton ~7/31/aB 
51. tJ ll 76 at th! northmt edge of Mvidm 

~mrfacioq ud traffic siml !Oderni11tion on US 671136 be- WBB/88 
t,m the 05 ol/136 intersection and Prairie 5\, i~ and mt of 
~aco1b 

5,m 

~e1ove ind r"lm sumsimi•m nming ll 26 over tne SC~RTCII/BB/88 2,888 
,~ ano Richlind Cmk nortmst or Ormeviiie 

'.ift tm lane on northbouno Ii j1 a\ fem ~d. and murlacino e7!27/BB 
on ll 59 !t Il 1 sout~ raaps in Maperviile · 

,esurfHing, RC box c,lvert, and btidge repm, all on 11 184 iS/12/SB 
"m 1.4 1iie, mt of Ii 336 to ~~rton Rd. mt of Quincy 

~mr;ui,,a on il 71 ~etveen FM ~8 ind VS 52 nort~mt oi 
0Hnd 

W27/57 

5,598 

3,m 

•mrficino on il 17 im 2 1ii!, ml of roniieid Rd., mi i8/W87 ~.m 
t, \le W!S\ ilti ts ~f hnt.a,.ee 

Rmrt .. ing, Hid1e widening, and d!tk reuirs at mtbound iius.89/83/SS 
1!5 2~ mr mtbour.a US 28 and 1\ US 28 om ~elm iM, 11 
tl!Ji!l 

lmdHinq aod trafiic s1~nlls on US m {~ar !mriil »r. l 12mm 
fro, ,est of Fmbooa rk,y .. souiitust \o ,est Nort.,im ~·1e. 
ii Peona 

??s•1rf!Ci,o on II 29 beheen •esl!• Rd. and Ruscie-•io!,~n 11124187 
~ve ir. Creve imr · 

Rmrfacing on II 1114 b!hm II m and iR 158 I 111! m\ Gf ii7/&Bm 
Ruiner 

Rmrf!tinq and traffic si~oal 1odmi1HiQn ai the inhr­
m\m of I! 83 an4 Rolliegs Rn. in Rmd Lah iim~ 

12/82/Si 

11/17/97 

19,m 
19,m 

11.m 

6,m 

16.m 

3,m 

2 

2 

2 



iRA-16 PROJECiS 

--=================---------.................. ====================================:=======================-=========================---
Contract Counh 
iju1ber 

Project 
Liu ts 

Co1plelion 
Dile 

Counter- Mo. 
"mure of 

Lio es ----------------------------------------------------------------------------------------------
12418 Kendi!! ~emfacm on US 34 fm mt of Cmon~•ll l'ml to mt of 11/99/88 ?,m 
mJ 

42273 Roci. Island 
am 

~!693 Peom 
ma 

izm LiSille 
m1 

~m7 lnrence 
me 

¾9692 ~1dim 
mi 

42377 r10~. 
!86! 

II 11 and recons \ruction of the strncture wrrm U5 i4 over 
Blukltrn Crm. in l!rkvill~ · 

ilmrf!cino a»d \rioie Rf io1 culvert on ARdahsia id. at Rld1H1/88/88 
wool Rd. in man - . 

~mrfacm on I-74 bellm On1vmiir Ave, ,;id the~. Baker 87/99/87 
~ridae, ani on decks of 9 structures on 1-74 behm Sterl-
ing ive. and Adns 5!. in rmia 

!mrfuir.g on II 71, ieheen Covel Cmk, mtnmt of ill\m i@/14/68 
!Rd II 2, in Ottm 

ResurfacinD, ,atemoofiRa and deck rmirs to 3 strumm 1!1 !!6!17/88 
on U5 j@ fro1 ,18 iii! usi to 4.23 !iie m\ of Ii 1 north ano 
mt □ f L!nenceville 

lmrfacino on ll 168 b,i,m Chesinul 5\. and L!!OP. St. rn 
Hioiiand · 

Ch!n!ielize, resurTHe ind -tn'Hie ~i~nals at the i~ters~diQr, tif11/8?/8d 
11 62 ,nd Lexin:for. vr. in South BuringtoP. and ~oftm Est!\!s 

JZ\16 ijinneom Remfacm on 11 251 fro1 north of Glendale RJ. south to mr 12/12/~7 
r,16] [ot\aqe Ave, in Lem Par• 

!26~9 IrootJoi~ 
~ij8t 

.,m Fulton 
m7 

12m ~m 
f?~2 

,Pl~~ ~i~neiH10 
~!-17 

!~~5g line 
114\ 

48775 5\.Cl!ir 
8823 

mu ~1dison 
~w 

31942 P!rrr 
!!18 

~hc-illder retonstnttion O:! I-$7 south ~f tne Il ~4 i~terc~~~qe. 1ij/16it7 
:i,11tt ~f Unarna 

Res:1rfa.tin~ on !I 1 beh~!D Canm an1 ~!P.P.!r 1m,m 

~?~~riac.in~ on ii 7a frot 0 ' 11les north ~f ~i_roinia to !1/ll/37 L,i. 

hro1~i: 

~~:1~,f ~ n~?, tr~ffi( sitJnai ,oaernillti;1, and br:doe dea r=- 1UWB7 
our; -~n !: ' fri:i1 south !J! Aommne ~r. nort\ 10 ftorq an St. 
::1 ;:or,:.ford 

~IJ!ISl!rfatin.!l r,n ll " ! 1. th~ inlemc\ion •1 \\ ~DC\ Ro19 ~r. ~;fijf 18' 
ill E::t Y1H1de~ 
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-~ Illinois Department of Transportation 
· \V Departmental Policies · 

TRA-16 
December 01, 1988 

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 roadway surfaces have adequate, durable 
sic.id resistance properties, and by identifying and improving 
sections of roadway with hfgh or potentially high 
skid-accident incidence. 

2. Purpose 

The purpose of this po 1 icy is to describe and out 1 i ne the 
procedures that wil 1 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 federa 1-a id urban systems, except maintenance 
and intennittent resurfacing projects. 

3. Guidelines for Implementation 

a. Primary Activities 

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

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

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

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

accident 
within 

projects 
regular 



3) The third actfvfty (3d) concerns feedback from 
field testing and analysis to evaluate the 
effectfveness of previous sktd-accfdent reductfon 
efforts. 

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

1) Portland Cement Concrete 

.a) Final finishing on highways with posted 
speed limits in excess of 40 mph sha l 1 be 
obta fned by the use of a 1ongitud ina 1 
artificial turf drag followed immediately 
by a mechanically operated metal tine 
transverse grooving device as speetfied for 
Type A final finish in the Standard 
Specifications. 

b) Final finishing on highways wfth 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 fina 1 finish in the 
Standard Specifications or by a combination 
of longitudinal artificial turf drag and 
transverse tining as specified for Type A 
final finish. 

2) Bituminous Concrete 

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

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

b) Mixture D should be used as the surface 
course on a 11 two-1 ane 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 1 ess. 

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.greate~ than 60,000.- -



The Spec fa 1 Provis fon for Skid-Res fstant 
Bituminous Surface describes Mixtures C, D, and E. 

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

1) High Accident Wet-Pavement Locations 

The procedures for identifying, analyzing,· and 
improving high-accident locations that have an 
.overrepresented rate of wet-pavement accidents 
are included in the •111 inois Safety Improvement 
Processes" and Departmental Policy iRA-i5 which 
cover the Safety Impr9vement Construction Program. 

2) Wet-Pavement Accident Locations (Cluster Sites) 

a) Identification of Cluster Sites 

When a route is selected for rehabilitation/ 
resurfacing, the wet-pavement accident 
records, furnished by the Division of 
Traffic Safety/local agency, shall be 
analyzed for the entire project. The 
identification of cluster sites shall be as 
rur.f-1 -l"nrl .;:"' C:.a.,..+; l"ln T ra~ IIJI. D""'t'\roAu""'a .f:'n..-
UU \, I 111-...:u Ill ...,~""''"''"'' J. UI n I I V"""""UUII '-" I"' 
Identifying, Analyzing, and Improving 
Wet-Pavement Accident Locations Within 
Rehabilitation/Resurfacing Projects", which 
is included in the "Illinois Safety 
Improvement Processes. 11 

· 

b) Analysis of Cluster Sites 

Each cluster site that is "identified must 
be analyzed by District/local agency 
personne 1 • The ana lyl? is sha 11 comp 1 y with "" 
Section II of 11A Procedure for Identifying, 
Analyzing. and Improving Wet-Pavement 
Accident Locations Within Rehabilitation/ 
Resurfacing Projects. 11 

c) Corrective Treatment for Cluster Sites 

After analyzing each cluster site, the 
0fstr1ct/1uca1 agency shall select the 
appropriate corrective treatment in 
accordance with Section Ill of "A Procedure 
for Identifying, Analyzing, and Improving 
Wet-Pavement Accident Locations Within 
Reha bi li ta ti on/Resurfacing Projects. 11 
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d) Documentation of Process 

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

d. Evaiuating and Reporting on Effectiveness of the Program 

1 l 

2) 

3) 

4) 

-! 5) 

The Bureau of Materials and Physical Research 
w-111 ,.,..n+ -lnua +n av~ 111.:ri+a r11,-.,.a."+- n:1vnman+ rlnr-1 "'" 
nlll "-UII .. IIIU'liii "'""' llloii•UIU'W."'W '°'Yll-lllo f"'Wl'llliiilll"911"' 'Wllll.o.;;1[111':fll 

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 fricti o;.-test data base for 
retrieval and for subsequent data analysis. 

The Bureau of Materials and Physical Research 
wiii continue evaiuation of experimentai projects 
which provide a broad body of knowledge 
concerning frictional characteristics applicable 
to Illinois surfaces. 

The Division of Traffic Safety, in cooperation 
with the. Bureau of Traffic .and the Districts, 
will determine whether selected countermeasures 
on rehabilitation/resurfacing projects have been 
effective in reducinq wet-oavement accidents. 
The results of the evaluation wil 1 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 Loca 1 
Roads and Streets and the Division of Traffic 
Safety, will prepare an annual report summarizing 
activities of Illinois' Skid Accident Reduction 
Progr~Ta on both the State and 
systems. 

1 n,-~ 1 
I \l""U. I highway 

6) The Bureau of Trafffc will include in their 
annual •Evaluation and Report of the Highway 
Safety Construction Program" data on wet-pavement 
accident locations improved under the Safety 
Improvement Program. · 
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4. Responsibilities 

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

b. The Bureau of Traffic is responsible for the 
maintenan~e. Ypdating and dissemination of t~is Po1fcy. 

5. Accessibility 

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

CLOSING NOTICE 

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

, 0'a 

I// /8') 
Date 

-5-



Purpose and Scope 

THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM 
(TRA-16) 

ACCIDENT ANALYSIS PORTION 

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

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

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

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

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

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

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

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

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 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 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 PVT 3 
Mix E 31 PCC Pvmt. 5 
Mix D & E 6 Grinding l 
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Background 

On March 15, 1984 !DOT 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 T5O4O.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 

followino ouidelines for imolementation of the Skid-Accident Reduction Proqram • . - - - - -- - . -.., .., - - - - - ' -

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

during construction and rehabilitation of highway pavement segments. 

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

categories of wet-pavement accident locations. 

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

pavement accidents that are improved as part of the Safety Improve­

ment Construction Program. 

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

sites) within rehabilitation/resurfacing projects improved as part 

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

previous skid-accident reduction efforts. 

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

determine whether selected countermeasures or rehabilitation/resurfacing 

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

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

the 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. 

Evaluation Approach 

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

TRA-16 oroaram makes use of accident data for the two calendar vears before ----- -- r -., - .,. 

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 l" 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 fonn of a yearly average which is 

the case with the "2 and l" 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, l ,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 l ). This equates 

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

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

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

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

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

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

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

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

successful in decreasing wet-pavement accidents was PCC 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 variable must be taken into consideration. That variable is the 11umber 

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

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

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

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

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

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

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

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

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

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

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

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

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

on 4 projects, had a net reduction of 71 .O 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 lane road1tays. On rural roadways, lO of 13 were on 2 lane roads. The 

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

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

from 104 to 59 (43.3%). 

Average Daily Traffic 

Each of the 46 "2 and 2" projects was pl aced 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). 



Page Seven 

In the 0-10,000 range, total accidents declined from an average of 34.8 to 

30.9 accidents per project (11 .2%). Wet-pavement accidents went down from an 

average of 8.8 to 5.4 (38.6%). 

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

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

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

decreased from an average of ii8.0 to 85.8 (27.3%), and wet-pavement accidents 

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

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

w~t-p~vPmPnt ~ccidPnts decreased from an average of 82.0 to 20.0 (76.5%), 

Benefit/Cost 

Tables 7 and 8 show Benefit/Cost data for ~e 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 Ta~le 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. 



Page Eight 

2 and 1 Preliminary Projects 

There were a total of 39 ii2 and 1 ii 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 l" projects. In the before 

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

locations. Total accidents were reduced in the after period to l ,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 

lnr;itinnc;_ As is the case with the "2 and 2" projects, wet p;iv,::,m,::,nt ;irrirl,::,ntc: 

were reduced substantially in relation to total accidents. 

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

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

percent. Accidents involving injuries or fatalities were reduced from 116.5 

( 115 .5 persona 1 injury and 1 .o fatal ) accidents to 73 .O (72 .o personal injury 

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

countermeasure which appears to be the most successful in reducing 

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

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

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

project. 

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

that each countenneasure, with the exception of Mix D & E, has been extremely 

successful 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 

countenneasures 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. Of the 

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

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

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

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

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

effectiveness of the countenneasure. 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 countenneasure which was used on the greatest 

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



CCIUNTER· NUMBER 

MEASURE OF 

TYPE PROJECTS 

NIX D 25 

MIX E 17 

PCC PVT. 4 

TOTAL 46 

TABLE 1 

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE 
FOR TWO YEARS BEFORE AND TWO YEARS AFTER 

AVERAGE NUMBER OF ACCIDENTS AVERAGE NUMBER OF A.CC I DENTS 

TOTAL IN THE BEPORE PERIOO IN THE AFTER PERIOD 

COST TA PO Pl FA TA PD Pl FA 

S14,816,985 1474 948 516 10 1153 807 341 5 

$2,677,582 1275 842 432 1 1014 735 279 0 

S6, 775,830 521 398 120 3 314 226 88 0 

$24,270,397 3270 2188 1068 14 2481 1768 7011 5 

PERCENT AVERAGE COST 

REDUCTION PER ACCIDENT 

TA Pl+FA REDUCED 

22 34 S18,46l.53 

20 36 S4, 103.57 

40 28 113~093.39 

24 34 S12,304.38 



C!!.'NTER· H!Jl!IER 

MEASURE OF 

TYPE PROJECTS 

NIX D 25 

MIX E 17 

PCC PVT. 4 

TOTAL 46 

TABLE2 

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

AVERAGE H~8ER OF ACCIDENTS AVERAGE MUMBElt nF .&r:r:IDFIIH. PERCENT 

TOTAL IN THE l!:fORE PERIOCI IN THE AFTER PERIOO REDUCTION 

COST TA PO Pl FA TA PD Pl FA TA Pl+FA 

S14,816,985 468 287 179 2 223 162 61 0 52 66 

S2,6n,582 4Z3 261 162 0 191 129 62 0 55 62 

S6,n5,830 139 98 40 1 37 29 8 0 73 80 

S24, 270,397 1030 646 3B1 3 451 320 131 0 56 66 

il\lS'D.l.t"J: l"'n~T 

PER ACCIDENT 

REDUCED 

S24, 191.0D 

'4,616.52 

S26,571,B8 

S16,767.11 



TABLE3 

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

TWO YEARS BEFORE AND TWO YEARS AFTER 

COUNTER- NUMBER 

MEASURE OF 

TYPE PROJECTS 

MIXD 25 

MIXE 17 

PCCPVT. 4 

TOTAL 46 

YEARLY AVERAGE 
NUMBER OF 

WET-WEATHER 
DAYS 

NUMBER OF WET- NUMBER OF WET-

PAVEMENT ACCIDENTS PAVEMENT ACCIDENTS 
BEFORE IMPROVEMENT AFTER IMPROVEMENT 

468 223 

423 191 

139 37 

1030 451 

AVERAGE NUMBER OF AVERAGE NUMBER OF 

WET-WEATHER DAYS WET-WEATHER DAYS 

BEFORE IMPROVEMENT AFTER IMPROVEMENT 

'I-ID 'Ir ... 

• AIIT DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION 

OVERALL/ NET 

REDUCTION IN WET -
PAVEMENT ACCIDENTS 

52.4% I 50.0% 

54.8% I 52.4% 

73.4% I 71.0% 

56.2% / 53.8% 

PERCENT REDUCTION 

IN WET-WEATHER 

DAYS 

'll .IIIL 



TABLE4 

TOTAL ACCIDENTS BY LANES OF ROADWAY 
TYYO YEARS BEFORE AND T'wVO YEARS AFTER 

URBAN 

ALL ACCIDENTS WET-PAVEMENT ACCIDENTS 

NUMBER OF NUMBER OF lWOYEARS lWOYEARS lWOYEARS lWOYEARS 

LANES PROJECTS BEFORE AFTER BEFORE AFTER 

2 14 651 600 157 108 

4 17 1657 1215 617 245 

s 1 59 40 ,e 8 

8 1 498 288 134 31 

TOTAL 33 2865 2143 926 392 



NUMBER OF 

LANES 

2 

4 

TOTAL 

TABLES 

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

RURAL 

ALL ACCIDENTS WET-PAVEMENT ACCIDENTS 

NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS 

PROJECTS BEFORE AFTER BEFORE AFTER 

10 343 287 93 55 

3 62 51 11 4 

13 405 338 104 59 



ADT 

0-10,000 

10,000-20,000 

20 ,000-40 ,000 

OVER 40,000 

TOTAL 

TABLE6 

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

ALL ACCIDENTS WET-PAVEMENT ACCIDENTS 

NUMBER OF 2YEARS 2YEARS 2YEARS 2YEARS 
PROJECTS BEFORE AFTER BEFORE AFTER 

24 34.8 30.9 8.8 5.4 

12 74.9 56.7 24.6 11.1 

8 118.0 85.8 44.9 18.6 

2 295.5 187.0 82.0 20.0 

46 



TABLE7 

BENEFIT/COST DATA FOR COMPLETED PROJECTS 
lWU Yt:.AH::> t:StrUHt ANU I vvu YtAH::> Ar I tH 

ALL ACCIDENTS 

COUNTERMEASURE NUMBER BEFORE Fl BEFORE Pl/ BEFORE POI BENEFIT/ SERVICE LIFE 

TYPE OF PROJECTS AFTERF AFTER Pl AFTER PD COST (YEARS) 

MIXO 25 

MIXE 17 

PCCPVT. • 

TOTAL •• 

LEGEND: 

11 / • 822 J 570 

1 / D ooe I 445 

4 / D 111 I ,., 

10 / • HU / 1195 

F • NUMBER OF PERSONS KILLED 

Pl• NUMBER OF PERSONS INJURED 

948 I 107 

842 f 735 

30& I 229 

2188 / 1798 

PO• NUMBER OF PROPERTY DAMAGE ACC\OENTS 

2.20 

9.112 

2.17 

3.011 

N~: Th• B•n•rll/Cost ratio la th• monMary accident Mving1 realized through • reduction In th• number ol accid1n11 

al a location dMded by th• lmprcwem■nt coas H applied over th• NMCI life of the Improvement. 

Ullno thi• method. cost■ and ben1fi11 may H nprHNd •• either an ■quiVlll■nl ■nnulU or preNnl wonh vlluti 

of Iha project. Any pro)Kt wilh • Hnetll-to-coat (B/C) ratio gr1■11r than 1.0 le con1id1ritd econornlcally ■ucce■■ful 

and the project with the hiQhHt ratio Is considerl9d moll desirable. Th• e;:::: technique is ~robably thtl most commonly 

uud of the economic analysis 1echniquH. 

5 

5 

5 

5 



TABLES 

BENEFIT/COST DATA FOR COMPLETED PROJECTS 
1WO YEARS BEFORE AND 1WO YEARS AFTER 

WET-PAVEMENT ACCIDENTS 

1,,,UVl'I I CM...,Cl\~UnC 
I 1.u::cnacr:, accnac DII a.ccntu:onr .......... •.' ccavtrc 1 1cc nw...,u .... n ..... , --· , ... '. .. .... -··-· .. .. .... --· , .... .,, 

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

MIXO 25 

MIXE 17 

PCC PVT. • 

TOTAL •o 

LEGEND, 

2 I 0 311 I 113 

0 I 0 207 I .. 
' I 0 .. I • 

3 I 0 -I 217 

F • NUMBER OF PERSONS KILLED 

Pl • NUMBER OF PERSONS INJURED 

287 I 102 

201 I 120 

•• I .. 
... I 320 

PO• NUMBER O"F PROPERTY DAMAGE ACCIDENTS 

1.58 

e_•s 

,.oa 

1.H 

Note: Th• Benefit/COIi ratio I• the mone1ary acddent u'ttma• r••llzed through • rllducllon In the numbe,r ol accldenlt 

at a focatlon divided by u,e lmprowment cost••• appliad ovar th■ Nnrice life ol th■ lmprovenMnt. 

Usina thl1 method. colt■ and Hn■fit• may bti PPfHNd H eitMr an equivalent annual Of preMnt worth value 

of the prc,t-ct. Any projKt with II bimefit-to-co.a (8/C) ratio arHler than 1 .0 11 conlll,de,ed economically succH■lul 

and th• project wtlh the hlQhHt rallo i• conlidered most delirable. TM 8/C 1echnlq,u• I• probably the moll commonly 

uMd of the economic analysi• 1echnlq1.1H, 

5 

5 

5 

5 



COUNTER· NIMBER 

MEASURE Of 

TYPE PROJECTS 

MIX D 14 

MIX 0 & E 6 

MIX D & 3 

PCC. PVT 

MIX E 14 

PCC. PVT 1 

GRINDING 1 

TOTAL 39 

TABLE9 

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE 
FOR TWO YEARS BEFORE ANO ONE YEAR AFTER 

(ONE YEAR AVERAGE} 

NUMBER OF ACCIDENTS TW 111.JMIER OF ACCIDENTS ONE 

TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPROVEMENT 

COST TA PO Pi FA TA PO Pi FA 

$12,657,513 Z37.5 T59.0 76.D 2.5 208.D 138.0 69.0 1.0 

$11,390,956 257.5 159.5 94.5 3.5 438.0 303.0 129.0 6.0 

S9, 191,190 171.0 121.5 49.0 0.5 129.0 88.0 40.0 1.0 

S1 ,385,594 496.5 338.5 158.0 0.0 224.0 210.0 13.0 1.0 

S13,964 3.5 3.0 0.5 0.0 1 .0 1.0 o.o 0.0 

$226,757 53.5 34.5 19.0 0.0 67.0 43.0 24.0 0.0 

$34,865,974 1219.5 816.0 397.0 6.5 1067.D 783.0 275.0 9.0 

PERCENT AVERAGE COST 

REDUCTION PER ACCJDENT 

TA Pl+FAl REDUCED 

12 11 $171,627 

·70 ·38 S25,243 

25 17 187,535 

55 91 SZ,034 

71 100 SZ,234 

·25 ·26 S6,719 

13 30 S91,452 



COUNTER-

MEASURE 

• TYPE 

MIX 0 

MIX O & E 

MIX D I, 

PCC. PVT 

MIX E 

PCC. PVT 

GRINDING 

TOTAL 

N'-"IIER 

OF 

TABLE 10 

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

- (ONE YEAR AVERAGE) 

IIIMBER OF ACCIDENTS Tl«> NUMBER OF ACCIDENTS ONE PERCENT 

TOTAL YEARS BEFORE IMPIOVEMENT YEAR AFTER IMPROVEMENT REDUCTION 

PROJECTS COST TA PD Pl FA TA PD Pl FA TA Pl+FA 

14 SlZ,657,513 50.5 37.0 13.0 0.5 44.0 za.o 16.0 0.0 13 ·19 

6 111,390,956 35.5 Z0.5 15.0 0.0 76.0 50.0 26.0 0.0 ·114 ·73 

l S9, 191,190 7'l.O 49.0 25.5 0.5 30.0 zz.o 7.Q 1.0 60 69 

14 SI ,185,594 173.5 115.0 58.5 0.0 64.0 47.0 17.0 0.0 63 71 

1 S13,964 0.5 0.5 o.o 0.0 0.0 0.0 o.o 0.0 100 100 

1 $226,757 9.0 5.5 3.5 0.0 8.0 2.0 6.0 0.0 11 ·71 

19 $34,865,974 344.0 ZZ7.5 115.5 1.0 222.0 149.0 72.0 1.0 35 37 

AVERAGE COST 

PEit ACCIDENT 

REDUCED 

1778,924 

$112,503 

161,699 

15,062 

S11, 171 

S90,7Dl 

1114,315 



TABLE 11 

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

TWO YEARS BEFORE AND ONE YEAR AFTER 
(ONE YEAR AVERAGE) 

COUNTER- NUMBER I NUMBER OF WET- I NUMBER OF WET-- - - -

MEASURE OF 

TYPE PROJECTS 

MIXD 14 

MIXO&E 6 

MIXD& 3 
PCC. PVT. 

MIXE 14 

PCC. PVT. 1 

GRINDING 1 

TOTAL 39 

YEARLY AVERAGE 
NUMBER OF 

WET-WEATHER 

DAYS 

PAVEMENT ACCIDENTS PAVEMENT ACCIDENTS 

BEFORE IMPROVEMENT AFTER IMPROVEMENT 

50.5 44.0 

35.5 76.0 

75.0 30.0 

173.5 64.0 

0.5 a.a 

9.0 8.0 

344.0 222.0 

AVERAGE NUMBER OF AVERAGE NUMBER OF 

WET-WEATHER DAYS WET-WEATHER DAYS 

BEFORE IMPROVEMENT AFTER IMPROVEMENT 

193 246 

• ANY DAY IN WHICH THERE WAS AT LEAST 0.01 UICH OF PRECIPITATION 

OVERALL/ NET 

REDUCTION IN WET-

PAVEMENT ACCIDENTS 

12.9% I 40.4% 

-114.1% / -86.6% 

60.0% I 87.5% 

63.1% / 90.6% 

100.0% I 127.5% 

11.1% / 38.6% 

35.5% I 63.0% 

PERCENT REDUCTION 

IN WET-WEATHER 

DAYS 

-27.5 



TllA-16 PROJECTS 

.. :a:sss::s:sa::::ss::s:111: .. :i= ................ ,., ...... :s ..................................... •••-.. - .. -■■■■■:sz=•■a .... - ................ ,., .. '""" .... •-• .. - .............. _ ................ _ .. 

Contract C01.nty ....... , Project 
Limits 

Completion 
Date 

ADT Counter­
Me-■sure 

••• 
of 

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

40914 McDonough 
0150 

40760 Pear i a 
0073 

40695 Adams 
0059 

80119 Lake 
0076 

80069 DL.l>age 
0070 

42975 Jersey 
0050 Madi son 

42950 Ogle 
0010 

42906 Henry 
0008 

42875 Carroll 
0082 

42860 Stephenson 
0074 

42863 St.Clair 
0069 

42544 Madi son 
0067 

42841 Madison 
0066 

B8022 Peoria 
0095 

42183 lane 
0042 

42793 Boone 
0002 

Resurhclng and traffic signal modernization on US 67/136 be- 02/08/88 
tween the us 67/136 intersection and Prairie St. in and west of 
Mac-

Ruurfacing •~ traffic signals on us 1S0 Olar M11110rial Or.) 12/20/88 
from west of Frostwood Pkwy., southeast to Wut Morthland Ave. 
in Peoria 

Ruurf■cing on I l 104 between I l 336 ■nd TR 15'0 1 ml le east of 07/08/88 
Quincy 

Resurfacing on US 45 at the intersection with lnverrary Ln. at 08/20/89 
the southwest edge of Riverwoods 

Channelize the intersection of Rohl111ing Rd. and Nordic Rd. in 11/22/88 
Itasca 

Dec:lr. repairs on ll 267 from US 67 north of Godfrey north to 12/10/88 
Delhi 

Resurfaehig on Il n from the wen li ■its of Still11an Valley, 09/12/88 
Hit to US 51 •t D•vis Juietion 

Rnurfac;ng on US 34 frcm the 11tHt edge of Galva Hit to ll 91 11/07/88 

Rnurfacing on ll 84 bc!tWHn Pike Rd. arw::I ll 64 in S•vama 11/11/89 

Resurfacing on ll 26 over 'fellow Creek (rllllOYe e"isting struc- 06/24/89 
ture) 

Resurfacing on ll 15 froa the entrance of Our Ledy of Snows 10/28/88 
Shrine to Jl 13 west of lelleville 

Rnurfeeing ior left t1Jrn ianes on ii i5Y at the intersection 06/21/88 
with Glen Crossing Rd. in Glen Carbon 

Resurfacing on I l 159 between R■; lro■d St. and Wilson St. in 11/19/88 
Coll inavi l le 

Rnurhcing on ll 88 between Northflloor- Rd. and Prospect Rd. in 07/27/89 
Peoria 

Resurfacing, bridge widening, and deck repairs at east~ lus. 09/03/88 
us 20 over weatbcutd US 20 and at us 20 over McLHn Blvd. in 
Elgin 

Rnurfecing on New Belvidere B'fPIH frarn Bus US ZO at Appleton 07/31/88 
St. to J l 76 at the northwest edge of Belvidere 

S,500 

21,800 

6,900 

27,500 

11,000 

S,900 
6,500 

2,150 
2,150 

2,700 

10,500 
10,500 

6,600 
6,600 

10,400 

11,900 

16,000 

30,200 
30,200 

19,600 
19,600 

4,IIOO 
4,IIOO 

2 

D 4 

0 4 

D 4 

D 4 

0 

D 2 

D 

D 2 

D 

D 4 

D 2 

D 2 

D 4 

D 4 

D 4 
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:::1:s:1::1:sz,:1::1:a:o::1:az:::az,:::1::sa:•=•••••:1:z:zsaza:1:as:1::1:••••=•======="'-===:111•••• .. ••==••••••••••••••=•=■:1:aaz=•••••=••••••,.•••••••••-•••-,. 
Contract COLM'lty . ....,., 

80126 Dllage 
0025 

94050 Effingham 
0286 

84061 Wi!Y1ebago 
0186 

84065 Rock lsland 
0075 

42801 Boone 
0001 

80209 Will 
0212 

80018 lake 
0178 

44017 Kendall 
0007 

42665 Sali~ 
0008 

42997 Lee 
0047 

42034 A-
0238 

80016 Lake 
0090 

42377 cook. 
0061 

42557 Lawrence 
0018 

,2359 L1S1l le 
0017 

44064 lerda l l 
0023 

Proj-ect 
limits 

Completion 
Date 

Reconstruction, resuf"facing and traft;c s;gnals at the intersee• 11/22/89 
tion of Il 64 and Prince Crossing Rd. at the northeast edge of 
West Chicago 

Resurfacing on J l 33 5 .5 miles east of Effingham to the Effing- 11/09/89 
hMI J asp,er COlrlty l i ne 

Reaove existing atructure and replace with ttc box culvert carry- 09/02/89 
ing ll 2 over drainage ditches ,9 and .7 mile respectively 
north of Latham ltd. 

Remove and replace existing structure with concrete l·beam 
bl"idge carrying Hillsdale ltd. over Canoe Creek: 3 miles west of 
Hillsdale 

On Bus us 20 from Shaw Rd. east to Belvidere 

Resurfacing, cold milling and patching on southboln::t 1·55 fr0111 
I l 126 south to south of Braidwood 

PCC pavement and bridge deek repairs to the structure carrying 
ll 60 over the Tri·State Tollway in Metta!iMI 

09/23/89 

06/07/88 

10/30/89 

07/10/89 

ltnurf■cing ard insull■tion of traffic signals on US 34 ■t the 11/07/88 
interiection cf c~-;ln Rd .• 5 ir.H: 11:t cf O:wo;c 
DROPPED FRCJII HES 

Cold 11illing ■nd resurfacing on US 45 frm .ZS 111ile west of the 08/08/88 
;nursection of Il 142 east to west of Jeffer■on St. in 
Eldorado 

Removal of IC RR structure on US 52 at Henkel Rd. 3.5 miles 
southeast of Sublette 

Resurfacing, RC box culvert, ■nd bridge repairs all on ll 104 
from 1.4 11i lea east of l l 336 to Burton Rd, east of Guiney 

09/'l.9/88 

05/12/88 

Rnurf■cing and ret)lace structure (over DH Plaines R;ver) on I l 05/20/89 
60 between l l 21 and Tri ·State Tollway in Mettawa 

Ch.,..l he, resurface and traffk signals ■t the intersection of 11/07/88 
ll 62 and Lexington Dr. in South Barrington and Hoff•n Estates 

ltnurfacing, waterproofing and deck repairs to l strueturu all 06/17/88 
on US 50 frm .18 11i le east to 4.23 ■i le east of t l 1 north and 
east of Lawrenceville 

Rnurf■cing on I l 71, between Covel Creet:, southwest of Ottawa 10/14/88 
and I l 23 in Ottawa 

ttnurf■cing on US 34 between Little Rock Id. and lock Jtiver ;r, 07/09/89 
Plano 

ADT 

23,725 

4,000 

5,300 
5,300 

850 

7,100 

28,000 

14,650 

1,400 
1,400 

9,000 

2,500 

5,500 

23,250 
23,250 

17,300 

3,000 

2,850 
2,850 

10,000 

C01.r1ter­
Measure 

0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

No. 
of 

Lanes 

4 

2 

2 

4 

4 

2 

2 

2 

4 

4 

4 

4 

2 
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================:!!!!!!!!=:!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!-■■ll!-!!!11!!!■■■■1!!!!!!1!!!1■■■■■!!!1■■■:S-S■■■■■■■■l!!!!!!l!!!l■■■■■l!!!#'!!t!!!IZZ■■ !!!!!!!!!!!!!!!!!l!!!!!!l!IIJ!!!!!!!!!!!!!!!!!!!!!!!!!!!:!!!!!!!!!!!!!!!!!!!!:::::!!::!!!!!!!!:!! 

Cont rec t COl.l"lty ,.-, Pro jeer 
L i11hs 

Caq:)lerion 
Date 

44056 Rock Island Resurfacing on Il 5 (John Oeere ftd.,, 7th St. and relocated 11/11/89 
0036 Blackhawk. Rd. and traffic signals at 7th and John Deere Rd. all 

in Nol ine cai.BINED MITH 44073 

44040 Stephenson 
0052 

Ret110w and replace superstructure cal"'rying Il 26 over tlte SCWRTC 11/08/58 
RR and Richland Creek northwest of Orangeville 

44073 Rock Island Roadwey reconstruction and tnodernhe trafHc signals on IL 5 12/12/89 
0079 (Black.hawk Rd.) from wn.t of 38rh St. in Rock. Island east to 3rd 

St. in Moline CCJIIIBINED WITH 44056 

80090 DuPage 
0104 

88014 lr::noa 
0110 

80000 Cook 
0158 

96017 Madi aon 
0126 B01..:1 

42049 Rock island 
0278 

Left tum lane- on northboun:I IL 59 H ferry Rd. and resurfacing 07/27/68 
on Jl S9 at ll 5 south rallllpS in Naperville 

RelftOYe and reptau structure carrying IL 17 over Fitch Crffk. Z 
111i les west of Lafayette 

Resurfacing an Kedz.ie he. between 103rd St. and 87th st. ;n 
E'ffrgreen Perk 

IHUrf■cing on IL 140 between ll 160 Hst of Alhwabra and IL 
127 in Greenville 

Resurfacing on I\ :, betliiftn 7th St. and fAi 74, and renaa1-
iliUte the structure carl"'Ying ll 5 a\l'•r 27th St. all in 
Moline 

11/13/89 

07/01/89 

0(,/03/89 

42273 Rock Island Resurfadng Ind triple RC box culwrt on Andllluai ■ Id. at Ridge- 07/08/88 
0099 wood Rd, i.,._ Mil!!n 

42418 Kendall 
0093 

84034 JoOaviess 
0062 

'tll'lf:,, ,icoanougn 
0274 

84050 BurHU 
OOl9 

84046 Carroll 
0049 

84049 Carroll 
0021 

e405Z Reck !slr.d 
0063 

Resurfacing on US 34 frc:n vest of CllfflONll,ll Trail ta vest of 11/09/88 
Il 47 and reconstruction of the structure carrying US 34 over 
Blackberry crulc in 'torkvi lle 

Widen, resurhc:e, PCC peveaent ard bridge deck repairs on US 20 11/25/89 
fr-on Apple River to 1.75 11iles north...._t of ll 84, north of 
H■noYer 

Raurf.elriii, cun;trutt t.= :=i brid;=a, a..d ~iden ~ bridge 01;20;&9 
all on US 67 between Good Nope and M■cClllb 

Raaove truss 1,pan and replace with CSP pipe culverts carrying 10/15/89 
us 6-34 over the Hennepin Canal and TOlilf)eth and resurfacing 1.2 
11i les wst of Waynet 

1.-...e and l"'eplace 2 bridges carrying I l 78 over Sand Crffk and 11/18/159 
resurfacing on Rel. Argo Fay Id. ■ ll It th:e ll 78, Argo Fay Rd. 
int•rsection S of Mt. Carroll 

IWIIJ'ft atructur■ and replace wtth PPC 1-beal bridge c•rrying Jl 09/23/89 
73 over Straddle Creek 

!e!YrfKi!"9 gr, Port Bvron-Hi llsdllle Rd. extending HSI; frora I l 
84, also relocate the' intersection of I l 84 and Port lyron­
MillldaLe Id. at Port Byron 

ADT 

18,300 
18,300 

2,800 

17,200 
17,200 

24,825 
49,500 

650 

22,000 

1,400 
1,400 

Zl,000 

8,000 

7,850 

3,600 

5,300 

1,500 

1,675 

3,500 

1.ns 
6,750 

COl.liUr~ 
Measure 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

No. 
of ,.,,.. 
4 

z 

4 

4 

4 

z 

4 

2 

2 

2 

4 

2 

2 
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Contract Couity M,_, 

96058 Randolph 
0100 

94015 Mari on 
0096 

Project 
Limits 

Coms:iletion 
Date 

Resurfacing on IL 150 It the "Z" curve near the nor-th limits of 10/26/88 
Chester 

Resurfacing at the intersectiori of 1 l 161 and Col.altry Club Rd. 10/25/88 
in Centralia 

84027 Rock Island Patching and joint repair on ll 92 (17th St.), frcn Nest of 12th 05/27/89 
0026 St., Hst to 19th St., in east Jilloline 

96059 Madison 
0017 

44102 Kankakee 
0021 

42271 Mari on 
0168 

80092 Cook. 
0015 

80097 Cook 
0207 

80068 Cook. 
0009 

44012 Ch~ign 
0003 

42696 Perry 
0101 

98001 Union 
0053 \lil l iason 

90090 Ch~ign 
0003 

80188 D...,ege 
0014 

96090 St, Clair 
UQ36 

42816 Ch~ign 
0001 

Resurfacing on US 67 at Tolle Ln. in Godfr~. ll 100 at Clifton 11/19/88 
Te-rrace Rd. northwest of Alton and on ll 3 at ll 143 in Wood 
River 

Chamelization, resurfacing on Il 17 from 1·57 east to 360' HSt 12/10/88 
of Eastridge Dr. also traffic signals at the intersection of IL 
17 and I ·57 northbolm r~ 

Resurfacing on SB US 51 from Ellis St. in Central City south 05/21/88 
to Calunet St. in Central i ■ 

ilnurfacing On il 64 iit the inl~-ranaion wirn RiiHroad Ave. tn 06i24i66 
North Lake 

Re-surfacing at the intersec:tion of 159th St. at Torrence 08/22/88 
Ave. in Calt.111et City 

llec:onstr-uction of the intersection of US 12 at IL 83 ■nd lens· 08/03/89 
ington Rd. with resurfacing and traffic signals in Mt. Prospect 

Resurfacing on the approaches to Anthony Dr. on US 45 near the 09/15/88 
north limits of Urbana 

Reaurfacing, cold-milling and new c&G. on US 51 at the interaec:- 07/19/88 
tion of I l 152 in DI.Quoin 

Re-surfacing ■t ll 146 ■nd IL 3 ■t Ware in Union Co. and on IL 37 08/04/88 
in Johnson City in Willi-on Co. ■rd ll 148 in Herrin and IL 37 
iauth of M;;i;:;n 

Reeurfacing on US 45/150 between Gregory Ave. and Broadway St. 10/16/89 
in Ur-ban■ 

Resurfacing on I l 59 north and south of the inter■ection of 06/14/89 
let■via Rd. in Warrenville 

Left turn lanes at the intersection of I l 158 and 59th St south- 09/28/89 
_, 11 .. 11--,;11 .. 

Rnurfecinv on US 150, between Springfield Ave. and FAl 74, in 10/27/88 
Ch~ign 

ADT 

6,000 

9,000 

16,500 

12,300 
11,000 

14,500 

9,100 

22,000 
22,000 

20,000 

45,260 
45,260 

,,,zoo 

9,200 

6,150 

21,000 

4,800 

16,500 

Col.alter­
Neasure 

E 

E 

E 

E 

E 

E 

E 

E 

E 

•·­of 
Lanes 

z 

6 

4 

2 

2 

' 

' 

' 
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====:i:======:::::::::=================!!!••--==·••!!!!!!.._. •••• !!!!!!!!••···••!!!!!!!!!!••···==-=---------·-------------------------··----·-
Contract COU"lty 

NU!t>er 

50037 ~; l l 
0012 

-42663 Peor i • 
0035 

42433 Marrer, 
0079 

84088 Wi mebego 
0042 

aozs, wi u 
0047 

50270 Cook 
0009 

80264 Cook 
0005 

80198 Cook 
0006 

80190 Lake 
0019 

80189 Lake 
0020 

80161 Cook 
0006 

80117 Cook 
0011 

80077 Cook 
0006 

42083 DuPage 
0002 

42199 Kane 
0043 Cook 

a.:.n,"- Uht+• 

0066 

Project 
Li11hs 

Reconstructicn of the intersection of US SZ and ll 7 fn Joliet 

Reccnstruction at the- intersection of US 150 (War Memorial Dr.) 
and Prospect Rd. in Pecria 

Rnurface and traffic control 1...,rovements at the intersection 
of US 34 and US 67 in MOf'IIIC)IJth 

Reconstruct the intersection of US 20 and Old Mill Rd 1t the 
ncrth edge of Cherry Va{(ey 

Reconstruction of the intersection of us 6 and Briggs Rd. in 
Jotirt 

Rnur-facing on all four legs of US 45 ( 96th Ave) at the inter• 
section of 9Sth St just west of Hickory Hills 

Resurface the intersection of US 12/45 and TOWly Ave in Des 
Plaines 

Completicn 
Date 

06/Z9l118 

12/12/88 

07/15/118 

11/11/89 

11/04/89 

06/20/89 

07/10/89 

itesurface th• lntii"Hthon of i l 6l -,od iidveiend Ave in Palos 01';0Si89 
Heights 

Resurfaee the intersection of US 45 and ll 120 Hst of Gr■yalake 07/05/89 

Channel iie, resurfaee and install traffic signals at the inter· 08/19/89 
secth1n of Il 131 and Brookside Ave. in w.._evan 

Resurfacing on Des Plaines Ave. DetWHn YI.bl W'ld tlarv■ra St. in 06/06/89 
Forest Park 

Recona-truc:t the int.r■ection, r!IIMWe the Ndian and install 07/\9/89 
traffic signals at IL 43 .ncl ll 6a In Northbrook. 

Rnurhc i ng at the intersection of Il 19 and Ou PlahlH River 08/11/118 
Rd~ in Schiller Park 

Rnurfaeing and tr,1fflc signals on ll 59 betllMen the Buavfav 05/14/118 
Warrenville Rd. and Butterfield Rd. in Warrenville 

Rnurfacfng and repair& to 6 stl"'UCturn on us 20 between the 12/02/88 
Fo• River and Lovell St. in Elgin 

Jn1t•H•tton of tr•ffic sif'\lll& at the intera~t;ion of H 1/14 12:/U/19 
and Staley St. in tarai 

ADT C:0\1'\ter- No. 
Measure of 

l.,,.. 

50,000 E • 

29,350 E 4 

11,000 E 2 

17,025 E 4 

4,950 E z 
4,950 

36,150 E 4 

45,000 E 4 

31,900 E 

27,200 

23,400 E 4 

16,lO0 

57,500 E 4 

26,700 E 4 
26,700 

19,500 E 4 

20,800 E 4 
2D,00D 

2 
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Contract County 
H.-r 

Project 
Limits 

C~letion 
Date 

ADT Cou,ter­
Me■sure 

, .. 
of 

lanes 
---- -- -.. --- -- ---. - . ---- --- --- --- --- -- --- --- --- -- --- -- -- --- -- ----- -- --- --- ---- ------ -- ----- ------- ------ -- --- -------- --- -- -- -

42294 Macor, 
0016 

42672 Adams 
0173 

40789 Cook 
0119 

42185 Macon 
0057 

98012 Williamson 
0034 Jackson 

PCC pavement on \.test Main St. fr0111 Wychles Rd. east to Victoria 10/18/88 
Ave. in Decatur 

CR PCC pavement, resurfacing and dol&Jle RC box culvert at Burton 05/13/88 
creek on I l 104 3.8 fflile-s, east of I l 336 east 1.8 miles, all 
•■e.t" nf Ouin~v 

Yiden 8 structures, al( on r-190 over f-294 raq:i,s, Oea Plaines 02/11/88 
River Rd., ard Des Plaines River beutetn Mannheim Rd. and East 
River Rd. in Rosemont & CMcago 

Remove and replace bridge carrying West Main St. over Stevens 
Creek in Decatur 

11/26/88 

Patching on 1·57 fran the Franklin ColMity line south to Johnston 07/15/89 
City interchange and on IL 13 (Walnut St.) frCl'ft Wall St. east to 
lewis Ln. in Carbondale 

2,100 PCC PVT. 

4,20□ PCC PVT. 
4,200 

107,800 PCC PVT. 
107,800 

2,100 PCC PVT. 
2,100 

16,200 GRINDING 
19,800 

2 
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~ Illinois Department of Transportation 
~ ~ Departmental Policies -

TRA-16 
December 01, 1988 

SKID-ACCIDENT REDUCTION PROGRAM 

1 .. 

2. 

Dt'\ 1 ;rv 
f Vt IVJ 

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 
sections of roadway with high or potentially high 
skid-accident incidence. 

Purpose 

The purpose of this po 1 icy is to describe and out 1i ne the 
procedures that wi 11 provide a cost-effective skid-accident 
reduction program. This po1fcy will apply to a11 federal and 
state funded projects on the interstate, primary, federal-aid 
secondary, and federa 1-aid urban systems, except maintenance 
and intennittent resurfacing projects. 

3. Guidelines for Implementation 

a. Primary Activities 

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

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

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

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

accident 
within 

projects 
regular 



b. 

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 

ii Portland Cement Concrete 

. a) Final finishing on highways with posted 
speed 1 imits in excess of 40 mph sha 11 be 
obtained by the use of a longitudinal 
artificial turf drag followed immediately 
by a mechanically operated meta 1 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 sing 1 e 
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 
fina 1 finish. 

2) Bituminous Concrete 

New surface courses shall have, as a minimum, 
friction qualities equivalent to or greater than 
those provided by the fol lowing 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 a 11 two-1 ane 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 A0T 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. 

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

1) High Accident Wet-Pavement Locations 

The procedures for identifying, analyzing,· and 
improving high-accident locations that have an 
.overrepresented rate of wet-pavement accidents 
are inci uded in the "I i1 in□ is Safety Improvement 
Processes" and Depa rtme nta 1 Pol icy TRA- 15 which 
cover the Safety Improvement Construction Program. 

2) Wet-Pavement Accident Locations (Cluster Sites) 

a) Identification of Cluster Sites 

When a route is selected for rehabilitation/ 
resurfacing, the wet-pavement accident 
records, furnished by the Division of 
Traffic Safety/local agency, shall be 
analyzed for the entire project. The 
identification of cluster sites sha 11 be as 
outlined in Section I of "A Procedure for 
Identifying, Analyzing, and Improving 
Wet-Pavement Accident Locations Within 
Rehabilitation/Resurfacing Projects", which 
is included in the "Illinois Safety 
Improvement Processes." 

b) Analysis of Cluster Sites 

Each cluster site that is "identified must 
be analyzed by District/local agency 
personnel. The analy!?is shall comply with 
Section!! of "A Procedure for 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." 

-3-



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 
deve 1 opment report for local agency 
projects. 

d. Evaluating and Reporting on Effectiveness of the Program 

1) 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. 

2) The Bureau of Materials and Physical Research 
wi11 develop a friction-test data base for 
retrieval and for subsequent data analysis. 

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

4) 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. 

~ 5) 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. 

6) 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 under the Safety 
Improvement Program. 

-4-



4. Responsibilities 

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

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

5. Accessibility 

Copies of this po 1 icy may be obtained from the Bureau of 
Traffic, Room 104, Administration Building. 

CLOS I NG NOTICE 

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

' irate 

1/1 Js, 
D1rector o Date 

-5-



Purpose and Scope 

THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM 
(TRA-16) 

ACCIDENT ANALYSIS PORTION 

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

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

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

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

August 1990. According to reports issued by b1e Bureau of Construction (BOC), 

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

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

cale~dar years after completion. The remaining 61 projects were completed 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. In 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 31 PCC Pavement 2 
Mix D & E 9 Grinding l 
Mix C & E 2 
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Background 

On March 15, 1984, !DOT 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 T5O4O.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. 

, TL- .!---~----.a.,; __ -~ ... ..a .... _,,,..._ ...l.,..,.,..h., .... _,,..:...a ..,. .... _,;_4,, ... _.1,, __ ..,...I,.,,..,. -••--~----
1 • 111t: 1 m;u q,ur·a ~ 1 u11 ut aut:yua ~t::, uu r·au It:: :,,. 1 u r·t:::, 1 :, ~a11 ~ r·uauway :,u n a1,;t::, 

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. 

bl 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 

detennine 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 completion 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 l" 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 l" 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 applied to each of +h.an1 
\,I l'Clll 1, The crash experience for 

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

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

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

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

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

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

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

focus wi 11 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 fonn of a yearly average, which is the 

case with the "2 and l" projects. 

Results 

On roadway segments included in the "2 anq 2" analysis, there were 38 projects 

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

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

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

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

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

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

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

than total crashes. 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 

decline from 619 crashes before the treatment application to 315 crashes after 

the treatment for a reduction of 49 percent in to.tal crashes and 50 percent in 

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

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

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

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

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

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

cost of $1,385,594 t~e average cost per crash reduced ;~ t? 1;10 
I J ... '- JV I J • Mix D & PCC 

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. 

u ............ ,._ T ... 1,,,,1"" "l ,.1,t,..,.,.,,. +I-.~+ h.11 ~""'1 u-:.,.,.. ~1,.;~--"'~...,,,,.~.;n,. rl"t.11n+,..._..,..l"'l.::1~11ll"l,t''-"" 
nuwt:Vt:'r > IGUIC' ~ :,i11vn.::,. , .. uai.. u3 GJ.lt,JIJIII~ ~~,u-..,,uu, lfl~ \..VUlll,,CIUl'CQ.;JIUIC':>, 

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 percent) of the 38 "2 and 2" projects were 

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

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

crashes on urban roads decreased from l ,885 to 1,467 (22,2 percent) and 

wet-pavement crashes decreased from 580 to 272 (53.l 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 was pl aced 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.l 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.l 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 countenneasure. 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 E showed a 

ratio of 10.90, Mix D & PCC Pavement showed a ratio of 0.94, and Mix D showed 

a ratio of 0.04. 

2 and l 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 countenneasures which were used at the 61 "2 and 1" 

locations. They are Mix o. 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 l ,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 

11 2 and 2" projects, wet pavement crashes were reduced substantially in 

relation to total accidents. 

Tn +h~ ho~n~a no~in~ ~haro WAC~ nno_vo~r ~vor~no nf ~77 ~ +n+~l wa+_n~uomon~ 
411 1,,111;;. U"-IUI~ .., ..... IVU. "'11""-1""' ff .... J U. 'U'll'-_J,_UI \.IY'-IW.:::JW VI VII • .., I.PV...._.I .......... --t'U.T1-lll'l,,,,II\,, 

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 personal injury 

and l.0 fatal) crashes. This is a reduction of 52 percent. The 

countermeasure which appears to be the most successful overall in reducing 

wet-pavement crashes is Mix E, which was used on 17 projects and reduced total 

wet-pavement crashes by 52 percent and crashes i nvol vi ng 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 

countenneasures used were effective the occurrence of wo+-n.::iiuomont ,...,_ ..... t"\,I, T '""'""" 11 ... 

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

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

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

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

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

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

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

countenneasure. Mix D & PCC Pavement was used on three projects and also 

showed a very high net reduction of l 05 .9 percent. In the case of the "2 and 

l" projects, the countenneasure which showed the highest percent reduction was 

Mix E. 



COUNTER- NUMBER 

MEASLME Of' 

TYPE PROJECTS 

MIXD 13 

MIX D & E e 

MIXD& 3 

PCC. PVT 

MIXE 14 

PCC. PVT 1 

GRINDING 1 

TOTAL 38 

TABLE 1 

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

NUMBER OF CRASHES 1WO NUii/SER OF CRASHES ONE 

TOiAL Tt:ANb Cltt-UMt:: IMl"'t1UVt::Ml:N I Tt:Al"I N-11:::tt IMl"'t1VVCIYll:N I 

COST TA PD Pl FA TA PO Pl FA 

$11,770,283 152 114 55 3 63 58 215 

$11,3g(),Qse 515 31g 111g 7 73e 511 217 

$Q,1g1,1110 342 243 ga 1 158 111 46 

$1,385,5114 gg3 en 310 a IIOe 388 215 

$13,Pe4 7 e 1 a 3 1 2 

$228,757 107 6P 38 a 122 84 37 

$33,1178,749 2118 1408 15117 11 1708 1151 543 

PERCENT AVERAGE COST 

MlcUUl.,IIUl'I t""tNl,,A"IA.:o;Mt:~ 

TA Pl+F" REDUCED 

1 45 53 $1111,234 

8 -43 -15 $20,817 

1 54 53 s1g,;a1 

3 Jg 31 S1,432 

0 57 -100 S1.-

1 -14 0 18,047 

14 1g 21 $33,312 



COUN~- NUMBER 

MEASURE OF 

TYPE PROJECTS 

MllC D 13 

MllCD&E e 

MIXD& 3 

PCC. PVT 

MIXE 14 

PCC. PVT 1 

GRINDING 1 

TOTAL 38 

TABLE 2 

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

NUMBER OF Cl'IASHES lWO NUMBER OF Cl'IASHES ONE PERCENT 

TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPROVEMENT REDUCTION 

COST TA PD Pl FA TA PD Pl FA TA Pl+FA 

S11,TT0288 32 23 g 0 16 12 4 0 50 58 

$11,390,llSII 71 41 30 0 ... 75 39 0 -e1 -30 

$0,1Q1,100 150 gs 51 1 34 26 7 1 n 85 

$1,385,594 347 230 117 0 127 81 46 0 e3 61 

$13,964 1 1 0 0 0 0 0 0 100 100 

$226,757 18 11 7 0 24 14 g 1 -33 -43 

S33,1178,74g e1g 404 214 1 315 208 105 2 4g 50 

AVERAGE COST 

PER ACCIDENT 

REDUCED 

S294257 

$105,111!2 

$31,""4 

S2,s1g 

ss.sae 

$15,117 

$44,709 



TABLE 3 

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

TWO YEARS BEFORE AND TWO YEARS AFTER 

COUNTER- NUMBER 

MEASURE OF 

TYPE PROJECTS 

MIXD 13 

MIXD& E 6 

MIXD& 3 

PCC. PVT. 

MIXE 14 

PCC. PVT. 1 

GRINDING 1 

TOTAL 38 

ANNUAL AVERAGE 

NUMBER OF 

WET-WEATHER 

DAYS 

NUMBER OF WET- NUMBER OF WET-

PAVEMENT CRASHES PAVEMENT CRASHES 

BEFORE IMPROVEMENT AFTER IMPROVEMENT 

32 16 

71 114 

150 34 

347 127 

1 0 

18 24 

619 315 

AVERAGE NUMBER OF AVERAGE NUMBER OF 

WET-WEATHER DAYS WET-WEATHER DAYS 

BEFORE IMPROVEMENT AFTER IMPROVEMENT 

171 220 

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

OVERALL / NET 

REDUCTION IN WET-

PAVEMENT CRASHES 

50.0% / 78.6% 

-60.6% I -32.0% 

77.3% I 105.9% 

63.4% I 92.0% 

100.0% I 128.6% 

-33.3% 
, 

-4.7% I 

49.1% / 77.7% 

PERCENT REDUCTION 

IN WET-WEATHER 

DAYS 

-28.6 



NUMBER OF 

LANES 

2 

4 

TOTAL 

TABLE 4 

TOTAL CRASHES BY LANES OF ROADWAY 

TWO YEARS BEFORE AND TWO YEARS AFTER 
URBAN 

ALL CRASHES WET -PAVEMENT CRASHES 

NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS 

PROJECTS BEFORE AFTER BEFORE AFTER 

6 195 132 63 40 

19 1690 1335 517 232 

25 1885 1467 580 272 



NUMBER OF 

LANES 

2 

4 

TOTAL 

TABLE 5 

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

RURAL 

ALL CRASHES WET-PAVEMENT CRASHES 

NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS 

PROJECTS BEFORE AFTER BEFORE AFTER 

11 115 112 20 19 

2 116 129 19 24 

13 231 241 39 43 



ADT 

0-10,000 

10,001-20,000 

20,001-40,000 

OVER 40,000 

TOTAL 

TABLE 6 

AVl:HAlil: l,;HA~HI:~ ,...l:H ,...HUJl:l,; I l:IY AJJ I HANul: 

lWO YEARS BEFORE AND lWO YEARS AFTER 

ALL CRASHES WET-PAVEMENT CRASHES 

NUtv1BER OF 2YEARS 2YEARS 2YEARS l')VCAC~ 
'- 1'-'""lV 

PROJECTS BEFORE AFTER BEFORE AFTER 

14 6.6 4.9 1.0 0.9 

10 53.1 36.0 17.4 6.7 

11 106.5 99.7 26.8 18.3 

3 106.6 60.7 45.3 11.7 

38 



COUNTERMEASURE 

TYPE 

MIXD 

MIXD&E 

MIXD & 

PCC PVT. 

MIXE 

PCC PVT. 

GRINDING 

TOTAL 

TABLE 7 

BENEFiTiCOST DATA FOR COMPLETED PRQjECTS 
TWO YEARS BEFORE AND TWO YEARS AFTER 

ALL CRASHES 

NUMBER BEFORE F/ BEFORE Pl/ BEFORE PD/ BENEFIT/ 

OF PROJECTS 

13 

6 

3 

14 

1 

1 

38 

LEGEND: 

AFTERF AFTER Pl AFTER PO 

3/ 2 67 I 40 94 I 

9 / 8 312/ 358 319 / 

1 / 1 149 / 71 243 / 

0/ 3 513/ 348 677 / 

0/ 0 2/ 2 6/ 

n I 2 ,:,: I 78 CO I v, vv, v~, 

13 / 16 111B/ 897 1408 / 

F = NUMBER OF PERSONS KILLED 

Pl - NUMBER OF PERSONS INJURED 

56 

511 

111 

388 

1 

84 

1151 

PD = NUMBER OF PROPERTY DAMAGE CRASHES 

COST 

0.66 

-0.57 

1.16 

11.60 

7.52 

=31.53 

0.62 

SERVICE LIFE 

(YEARS) 

5 

5 

5 

5 

5 

5 

5 

Note:The Benefit/Cost ratio is Iha monetary accident savings realized through II reduction In the number of crashes 

at a location divided by the improvement costs as applied over the service Jne 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 ls considered economically successful 

and the project with the highest ratio is considered most desirable. The B/C technique is probably the most commonly 

used of the economic analysis techniques. 



COUNTERMEASURE 

lYPE 

MIXD 

MIXD & E 

1.•1vn •-
IYII.I\ LI g; 

PCC PVT. 

MIXE 

PCC PVT. 

GRINDING 

TOTAL 

TABLE 8 

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

WET-PAVEMENT CRASHES 

NUMBER 

OF PROJECTS 

13 

6 

3 

14 

1 

1 

38 

LEGEND: 

BEFORE F/ BEFORE Pl/ BEFORE PD/ 

AFTER F AFTER Pl AFTER PO 

0/ 0 9/ 7 23 / 12 

0/ 0 50 / 56 41 / 75 

< I 1 70 / 9 OD/ 25 'I •~ I -, 

0/ 0 196 / 78 230 / 81 

0/ 0 Of 0 1 f 0 

Of 2 10 / 17 11 / 14 

1 / 3 344 f 167 404 I 208 

F = NUMBER OF PERSONS KILLED 

Pl = NUMBER OF PERSONS INJURED 

BENEFIT/ 

COST 

0.04 

-0.12 

0.94 

10.90 

1.50 

-23.26 

0.52 

PO • NUMBER OF PROPERTY DAMAGE CRASHES 

SERVICE LIFE 

(YEARS) 

5 

5 

" " 

5 

5 

5 

5 

No1e:Tha Benefil/Cost ratio is 1ha monetary accident savings raaliz8d 1hrough a reduction in 1he number of crashes 

at a location divided by 1he improvement costs as applied over 1ha service life of 1he improvement 

Using 1his method, costs and benefits may be expressed as either an equivalent annual or present wor1h value 

of the project Any project With a benefit-to-cost (B/C) ratio greater than 1.0 is considered economically auccaasful 

and the project with the highest ratio is considered most desirable. The B/C technique is probably the most commonly 

used of the economic analysis techniques. 



COUNTER- NUMBER 

MEASURE OF 

TYPE PROJECTS 

MIXC&E 2 

MIXD 38 

MIXD&E 3 

MIXE 17 

PCCPVT. 1 

TOTAL 01 

TOTAL 

TABLE 9 

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

(ONE YEAR AVERAGE) 

NUMBER OF CRASHES NUMBER OF CRASHES 

IN THE BEFORE PERIOD IN THE AFTER PERIOD 

COST TA PD Pl FA TA PD Pl FA 

s257,g72 106.5 74.5 31.0 1.0 82.0 01.0 21.0 0.0 

$28,537,238 seg,o 585.0 282.0 2.0 01g_o 4gg_o 178,0 2.0 

•• IV!lei a.en 234.C 15'5.0 78.5 1.5 222.0 1-47.0 74,0 1.0 ···-·-
$8,485,040 e15.o 438.0 1n.o 0.0 424.0 2'l4.0 128.0 2.0 

$<180,42!1 3.5 3.0 0.5 0.0 3.0 0.0 3.0 0.0 

$30,ggg,:,:ie 1721.5 1182.0 53e.O 3.5 1328.0 g.i(),0 383.0 5.0 

PERCENT AVERAGE COST 

REDUCTION PER ACCIDENT 

TA Pl+FA REDUCED 

23 34 $2,105.811 

22 37 $27,"33.;3 

5 • St7/110J1P. 

31 27 $8,884.88 

14 -500 $272. 171.eD 

23 28 $18,805.25 



COUNTER- NUMBER 

MEASURE OF 

TYPE PROJECTS 

MIXC&E 2 

MIXO 38 

MIX D& E 3 

MIXE 17 

PCCPVT. 1 

TOTAL e1 

TABLE 10 

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

(ONE YEAR AVERAGE) 

NUMBER OF CRASHES NUMBER OF CRASHES PERCENT 

TOTAL IN THE BEFORE PERICO IN THE AFTER PERIOD REDUCTION 

COST TA PD Pl FA TA PO Pl FA TA PH-FA 

$257,Q72 18.0 12.5 5.5 0.0 10.0 Q.O 1.0 0.0 44 82 

S2!!,537,238 173.5 113.0 eo.5 0.0 10e.o 70.0 211.0 1.0 3Q 50 

$1,038,0SQ 58.5 3-4.0 24.0 0.5 36.0 23.0 13.0 0.0 38 47 

$8,'"85,040 144.5 Qll.O 45.5 o.o 70.0 51.0 1Q.O o.o 52 58 

$080,4211 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0 0 

$38,QllQ,338 3TT.5 247.0 130.0 0.5 213.0 150.0 02.0 1.0 44 52 

AVERAGE COST 

PEA ACCIDENT 

REDUCED 

$15,44Q.30 

$78,028.85 

$11,232.52 

S22,TT8.03 

NA 

$44,1184.00 



COUNTER-
MEASURE 

TYPE 

MIXC & E 

MIXD 

MlXD & E 

MIXE 

PCC PVT. 

TOTAL 

TABLE 11 

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

TWO YEARS BEFORE AND ONE YEAR AFTER 
(ONE YEAR AVERAGE) 

NUMBER NUMBER OF WET- NUMBER OF WET -

OF PAVEMENT CRASHES PAVEMENT CRASHES 

PROJECTS BEFORE IMPROVEMENT AFTER IMPROVEMENT 

2 18.0 10.0 

38 173.5 106.0 

3 58.5 36.0 

17 144.5 70.0 

1 1.0 1.0 

61 3TT.5 213.0 

OVERALL/ NET 
REDUCTION IN WET -

PAVEMENT CRASHES 

44.4% / 63.3% 

38.9% I 57.8% 

38.5% / 57.4% 

51.6% / 70.5% 

0.0% I 18.9% 

43.6% / 62.5% 

AVFRA,rlF NIJMRFR OF AVERAGE NUMBER OF PERCENT REDUCTION 

ANNUAL AVERAGE 

NUMBER OF 

WET-WEATHER 

DAYS 

WET-WEATHER DAYS 

BEFORE IMPROVEMENT 

196 

WET-WEATHER DAYS 

AFTER IMPROVEMENT 

233 

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

IN WET -WEATHER 

DAYS 

-18.9% 



TllA•16 PAOJECTS 

=••••••••21:•••••••••••-•••••••a••••••••-•••••••••••••••••••••••••••••••••••••••••••••••••••••••-•••••••••••••-•-•••-••••• 
Contract co...-.ty 
N..-r 

98025 Frankl in 
0082 

94091 Wayne 
0082 

80119 Lake 
0076 

94096 Effingham 
0157 

80126 OuPage 
0025 

94039 Jefferson 
00l2 

860n McLean 
0056 

114242 Henry 
0097 

940l7 Clay 
021, 

94050 Effingham 
0286 

114105 Wi rnebago 
0294 

96217 Ranttolph 
0056 

80290 Cook 
0102 

84061 Vinnebago 
0186 

84056 Ogle 
oon 

84065 Rock Island 
0075 

Proje-ct 
Li11its 

C~letion 
Date 

Anurt■ce ll 14 between Christopher and l,lest City 

2.47 11HH of resurfacing on Main St. between Airport Ad. 
and E. 9th St. and on D■ lalifBre Blvd. between W. 7th St. and 
E. 7th St. in Faitflelc:i 

12/04/90 

08/14/90 

Resurf■dng on US ,s at the inter&e-ction with lnverrary Ln. at 08/20/89 
the southwest edge of Riverwoods 

3.97 miles of resurfacing on ll 33 from O. 7 to 4. 7 ini les 
e■st of Effingham 

10/29/90 

Aeconstruction, resurfacing and traffic signals at the intersec- 11/22/89 
tion of I l 64 and Prince Crossing Rd. at the northeast edge of 
Vest Chicago 

Aeloeat■ 1 l 148 and i""r-ove Veteran's MefflOrial Dr. fr0111 
Trianglit St. to the interaection of I l 37 in Mt. Vitmon 

Resurfaeing on lua loop 1·55 betlilffl"I, 1-74 and 1·55 in 
lloomington and Noraal 

ften:M! and replace ■1tistir11 IC boa culvert carrying US 6 
over a drainage ditch 0.9 ail es Nest of Orion Id. north of 
Coal City 

11/24/90 

08/24/90 

11/07/90 

Bituninous concrete pavamnt and • double 10 1 J!.10 1 RC box culvett 12/07/90 
a;-; =..is 50 frc;;; =wrcxi:r.:t=Ly 1.2 mile: ;;i-~;t ~f Xenia. ~ast to 
north of Xeni 1 

Resurfacing on I l 33 5.5 •i les east of Effingham to the Efffng~ 11/09/89 
h• Jasprr- Col.S\ty line 

1 .Z6 mi lea of resurfacing ard 2, 3-al)an PPC I ~beam bridges 09/29/90 
on ll 251 1 over- Kilbuck Cr-. and resurface the intersection 
of laxt■ r ltd. and leltllne Rd. 2 mi lea south of Rockford 

Reconstruction oi 'ln■ innrHct:ion of il 4 (Jec:hon it. J iOi'i&iW 
and St. Louis St. in Spart■ 

Raove and replace the e:111.isting concrete deck on 2 structures 11/17/90 
both over FAJ 94 (Michigan City Rd.) 

RlfflO'Ve eaiating structure and replace with RC box culvert carry• 09/0Z/89 
ing ll 2 over- draina9e ditches .9 and .7 mile respectively 
north of Lath• Rd. 

Reconstruction of the Intersection of ll 2 and 1l n. and br-idgit 06/19/90 
car-rying IL 2 over Mill Creek all northeast of Byron 

RMnOYe and replace existing atructurit with concrete l~be• 
br-idge carrying Hillsdale Rd. over Canoe Creek. 3 mi lea west of 
Hillsdale 

09/23/89 

AOT 

6,000 

9,000 

27,500 

4,600 

23,n5 

8,000 

20,000 

3,800 

2,100 

4,000 

3,700 

S,200 

81,650 

5,300 

6,525 

850 

C 
E 

0 

0 

D 

0 

0 

0 

D 

0 

0 

D 

0 

0 

0 

D 

No. 
of 

Lanes 

2 

4 

4 

2 

2 

4 

2 

6 
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==••••z•=•••sz:zza•:•••-•-•••••••••••••••••-•••••==•••=-••••-••••••• .. •••••z:sa:aa:s•••••=zz•=•==••••••••:a•••:a•z••••••:z••••= 
Contract County . .-, 

42818 Kankakee 
0088 

84083 Ogle 
0114 

84078 IJhiteside 
011B 

86039 Bureau 
0165 Putnam 

84104 Whiteside 
0166 

84221 IJhitesid~ 
0094 

94094 Lawre-nce 
0014 

Project 
Limits 

Rehabilitate 3 seu of twin bridg~ all on I-57, ove-r Soldier 
Creek, Grirv.el l Rd. and over Conr■ i l RR north of I l n ■ t the 
Hit edge of Kankakee 

Reaove structure and replace with a PPC l·beam bridge 
carrying ll n over Kilbuck Creek 

COlq)l•ticn 
Date 

12/10/90 

03/25/90 

Remove structure and replace with • 3·span W·beam bridge carry- 10/26/90 
ing US 30 over Hernepin Feeder Canal 

RefllOYe and replace the e:idsting concrete deck on the bridge car· 06/06/90 
r-ying ll 89 over the Illinois River 

Remove and replace concrete deck on the structure carrying US 30 10/12/90 
over the CNW RR and resurface approaches 3 miles northwest of 
Morrison 

Reaove end replace exiating 1truc:ture carrying Garden Plain 
Rd. over Cattail Cree-k 5 miles west ot Morrison 

10/06/90 

Rnurfecing, shoulders and patching on US 50 from 3 miles east 11/16/90 
of L■vrenceYille to the lrdiena state line 

84154 Rock ls land Widening and resurfacing on Mil lldale Rd. betwaen 256th St. and 11/30/90 
0028 Moline Rd. all west of IU llsdale 

84234 Ogle 
0091 

80437 Lake 
0075 

86160 Mar-shall 
0114 

II0292 Cock 
0231 

88014 Knox 
0110 

84034 JoO■viess 
0062 

84046 Carroll 
0049 

44279 Macon 
0092 

R-,ve and replace existing structure carrying US 52 over 
Buffalo Cr~i:. 1 mile northwnt of Polo 

.38 11iles of resurfacing and traffic signal inodernization on 
1 l 173 (Sheridan Rd.) from 7th St. to 9th St. in Winthrop 
Harbor 

80Jl culvert on ll 17 at Judd Cr•~ 4 miles west of US 51 
south of Wenona 

Widening of 3 ■tructurn on 1·94: OYer Michigan Central 
RR, oYer Bl.OCT RR, end over Dolton Ave. in Dolton and 
tali.aet City 

10/06/90 

10/06/90 

12/03/90 

10/31/90 

RIIIOYe end replace structur• carrying IL 17 over fitch Creek 2 11/13/89 
ai lH west of Lafayette 

widen, resur1ece, PCC paYement and bridge deck repairs on US 20 11/25/89 
from Apple RiYer to 1.75 miles northwut of Il 84, north of 
Hanover 

Remove and r-eptac:e 2 brtdgu carrying I l 78 over Sand Creek and 11/18/89 
rnurfaeing on Rel. Argo fly Rd. all at the ll 78, Argo Fay Rd. 
intersection S of Mt. Carroll 

Resurface and widen the bridge carrying ll 105 over Spring 
CrHk and tr-a-ffic signals on 1l 48 from US 51 to ll 105 then 
east on ll 105 to Bus US 51 

11/24/90 

ADT 

18,000 

2,800 

7,400 

4,200 

5,100 

900 

4,700 

850 

800 

12,000 

1,200 

75,000 

650 

3,600 

1,675 

12,600 

CCIU'lter~ 
Measure 

D 

0 

0 

D 

D 

0 

D 

0 

0 

D 

0 

D 

D 

D 

No. 
of 

Lanes 

4 

2 

2 

4 

2 

4 

2 

6 

2 

2 

2 



TRA-16 PROJECTS 

;a•s•s••••••=-::=-■•=-••••••=-•••••••••s••s••••••••=-•••••-•••-•••-•s•••••••••••••••••••=-•••••-•••••-••••••••••••••••-•-••••• 
Contract COLnty ....... , Project 

Limits 
C~letion 

Date 
ADT COU"lttr· 

Measure 
No. 
of 

Lones --- -- --- ----- --- -- .... --- -·--·- -... --- ----- ---- --- ........... -..... -......... ---- -- ...... ---- .............. -..... -...... --- -..... -..... -.................... --
84049 Carroll 

0021 

84052 Rock. Island 
0063 

84050 Bureau 
0089 

84054 W i m.bago 
0109 Boone 

86163 McLean 
0134 

84175 \lhHeside 
0043 

84235 Oek.■ lb 
0033 

A.enmve structure and replace with PPC I •be8ffl bridge carrying I l 
73 over Straddle Creek. 

llesurfaeing on Port Byron-Hillsdale Rd. extending east from Il 
84, el10 relocate the intersection of t l 84 end Port Byron-
Hi lladale Rd. et Port Byron 

Reawe truss span and r-ep(ace with CSP pipe culverts carrying 
US 6·34 over the H~in Canal and Towpath and resurfacing 1,2 
rnfles west of Waynet 

09/23/89 

11/11/89 

10/15/89 

1.82 rni les of PCC pavement and 2 double bo.: culverts on Bus US 10/17/90 
20, betweffi th• Northeast Tollway and Olsen 11:d. eas.t o1 Rockford 

l. 78 miles of resurfacing on southbouid US 51 (Ce-nter St.) 12/05/90 
from Hov"Y St. south to O.kland Ave. in Bloonillngton, 
Normal 

A:NK>ve and replace e•isting structure and resurface approaches lZ/15/90 
carrying US 30 over the c&NW RA west of Sterling 

Reaove and re-place existing structure carrying ll n over a 11/1Q/9Q 
drainage ditch and resurface approache-s l mites west of 
Kl rklond 

42860 Stephenson Resurf■C:i"9 on ll 26 over YellON Creek. (remove eJdstfng 1truc- 06/24/89 
0074 ture) 

42875 Carroll 
0082 

84197 Boone 
0023 

84193 Carroll 
0024 

1141n Whiteaide-
0032 

80501 ~ii l 
0088 

86112 Marshal l 
0104 

116119 G,undy 
0010 

96194 St.Clair 
0033 

Rnurfaci"9 on I l 84 between Pike Rd. and I l 64 in Savanna 11/11/89 

Re110ve and replace bridge carrying ll 76 ove-r Seaver creek 1.5 12/08/90 
miles southwes.t of Poplar Grove 

IIIIIIOVe and replace bridge carrying ll 78 over I tributary of 07/12/90 
the East Fork of Plun creek. 4 miles north of Mt. Carroll 

R11110ve and replace bridge carrying US 30 over the lock. River 12/15/90 
2 ■iles NHt of Rocle. Falls 

\lfden ellistfng bridge carrying us 6 over the II.If canal, and re- 10131/90 
aurfaeing on US 6 and Brandon Dr. nur the •Ht limits of Rock-
dale 

R..,ve and replace th• bridge carrying ll 17 over the Illinois 12/22/90 
River ■t Lacon 

.64 rli les resurfacing on I l 113 from Mary Ave. to L inc:oln 05/18/90 
St. in Coal City 

0.33 miles. of re-surfacing on US 50 at the intersection with 
Shiloh Rd. in 0 1 Fallon 

12/07/90 

3,500 D z 

1,ZZ5 0 

1,500 0 z 

11,900 D 4 

17,400 D 2 

4,000 0 z 

950 0 z 

6,600 D z 

10,500 0 z 

Z,600 0 z 

700 0 

4,500 0 2 

60,100 D 

5,900 0 z 

8,400 D 2 

13,000 0 z 



TU• 16 PROJECTS 

::i:z••••==•••••••••••••••••••••••••••••••••••••••••••••••••••-••••••••••••••-• .. •••••••••••-•-•••••-•••••••••••••-•••••--
Contract County ,...,.,., 

84178 Ogte 
0087 

96190 Randolph 
0146 

86121 Iroquois 
0178 

84173 Uimebago 
0180 

84176 Bureau 
0182 

40973 Hdlonough 
0274 

80018 Lake 
0178 

80016 Lake 
0090 

44064 Kendall 
0023 

96156 St. Clair 
0033 

80209 Will 
0212 

96169 St. Clair 
0027 

96131 St. Clair 
0236 Madison 

BBOZZ P~r-ia 
0095 

80000 Cook 
0158 

Projec:t 
Li ■its 

RC box cutwrt and resurface the approaches carrying JI 12 
over a drainage ditch ZS0 ft. west of thr Mt. Vernon Rd. 
intersection north of Forreston 

1 .02 ■i les of resurfacing on I l 3 from 0.15 miles south of 
ICHkeskia Dr. to Market St. in Reel Bud 

4.04 11iles of resurfac;ng on 1-57 fr-om 1 mile north of 
Gilman, south to near Onarga 

1.30 miles of rnurf■cinv end traffic signal IIOdemiz.ation 
on eastbound Bus US 20 from West State St. to East State 
St. in Rockford 

Remove and replace structure car-rying ll 92 over- Bureau 
CrHk and resurface approaches 1,6 miles west of US 34 
north of Lame i l le 

Carpletion 
Date 

08/21/90 

08/05/90 

08/31/90 

11/10/90 

01/Z6/90 

Resurfacing, construct two new bridges, and widen one bddge 01/20/89 
all on US 67 between Good Hope and MacCld> 

PCC pavement and bridge deck r-epai rs to the 1tr-ucture carryinv 07/10/89 
ll 60 over the Tri-State Tollway in Mettawa 

Resurfacing and r-epl ■ce str-ucture (over Des Plaines River) on J l 05/20/89 
60 between ll 2, and Tri•State Tollway in Mettawa 

Resurfacing on US 34 between Little lock Rd. and lock River in 07/09/89 
Plano 

Rnurfacing on Il 158/177 frDm just east of GrHl'lnCIU'lt Cam. Rd. 11/24/90 
tn Belleville east to west of ll 4 in Mascoutah 

•-urfacina. cold llffilling •nd patching on IOYth~ 1·55 from 10/10/89 
ll 126 aouth to south of Braidwood 

Rnurt■cing and traffic signals on 1 l 161 between Sherman St. 10/21/90 
and Green MOl.llt Rd. In and east of Belleville 

Bttuninous concrete resurfacing on 1-70 between the 8&0 RR and 11/29/90 
Canteen Creek. north and east of East St. Louia 

Resurtacjng on H 88 between Northmoor Rd. and Prospect Rd. In 07/27/89 
Peoria 

Resurfacing on ICedzie Ave. between 103rd St. and 87th St. in 
Evergreen Park 

07101/89 

44073 Rock Island Roadway reconstruction and IIIOdemize trafftc 1ignal1 on 1L 5 12/12/89 
0079 (Blackhawk Rd.) from west ot 38th St:. in Rod: lstand HSt: to lrd 

St.in MoU.-.e CCMBINED "'ITH 44056 

ADT 

1,700 

S,600 

13,300 

6,500 

800 

S,300 

14,650 

23,250 

10,000 

4,700 

28,000 

22,700 

38,900 

30,200 

COUlter-· 
Measure 

D 

D 

D 

0 

D 
E 

D 
E 

D 
E 

D 
E 

0 
E 

D 
E 

D 
E 

0 
E 

0 
E 

22,000 0 
PCC PVT 

17,200 D 
PCC PVT 

... 
of 

lanes 

2 

4 

2 

4 

4 

2 

4 

4 

6 

4 

4 

4 



... •••••••••••••••-•••••••••• .. •••••••••• .. -•• .. ••••••••-•••&••• ............ •••••••••• .. •••-.................................................. ,.. 
Contract Ca"'ty . ....,., Projnt 

Limits 
C~letion 

Date 

44056 Rock Island Resurfacin51 on ll 5 (John Deere Rd.). 7th St. and relocated 11/11/89 
0036 lllaclchewlc Rd. Ind traffic signals at 7th and John Deere Rd, all 

in Moline COMBINED WITH 44073 

80117 Cook 
0011 

80161 cook 
0006 

80189 Lah 
0020 

80190 lak.e-
0019 

80198 Cook 
0006 

80264 Cook 
0005 

80270 Cook 
0009 

80281 Will 
0047 

84088 Wimebego 
0042 

96090 St. Clair 
0036 

80175 DuPage 
ow. 

88081 Pe-orh 
0107 

80288 Cook 
0101 

80188 Dwl'age 
0014 

90090 Champaign 
0003 

Reconstruct the intersection, remove the ffledian end inst.all 
traffic signal& at lL 43 ~ Il 68 in Northbrook 

07/19/89 

Rnurfacing on Des Plaines Ave. between Yuba and Harvara St. in 06/06/89 
Forest Park 

Channelize, resurface and install traffie signals ■ t the inter- 08/19/89 
section of I l 131 and Brookside Ave, in Waukegan 

RHurface th~ inu,rsection of us 45 and 11 120 Hst of Grayslake 07/05/89 

lteaurface the intersection of I l 8l and Ridgeland Ave in Palos 07/05/89 
Heights 

Rnurface the intersection of US 12/45 and TOU'ly Ave in Des 07/10/89 
Plah-ll!s 

RHurf■cing on all four legs of US 45 (96th Ave) at the inter- 06/20/89 
section of 9Sth St just wnt of Hickory Hills 

Rec:onstMJCtion of the intersection of US 6 and Briggs Rd. in 
JoUit 

Reconstruct th~ interaec-tfon of US 20 and Old Hi l I Rd at the 
north edge of Cherry valley 

11/04/89 

11/11/89 

L.eft turn lanes ■t the intersection of ll 158 and 59th St south· 09/28/89 
west of Belleville 

Charw,e\ite and resurfiilce the intersection of irving Park Rd. 
and Roselle Rd. in Roulle 

Reconstruct, resurface and IIIOdernize traffic 1ignal1 It the 12/11/90 
intersections on I l 88 at Lake Ave. and McClure Ave. in Peoria 

Rl!IIOYe and replace bridge 1uperstructure, resurface at the 1·94 11/17/90 
(Calunrt hpress..ay) ~ Sibley ilvd. interchange in Dolton 

ll!Hurf■cfng on ll 59 north and south ot the intersection of 06/14/89 
8■t1via Rd. in \larrenville 

Rnurfacir,g on US ,s/150 between Gregory Ave. and Broadway St. 10/16/89 
in Urbana 

AllT Cou,ter­
Musure 

18,300 D 
PCC PVT 

57,500 

16,300 

23,400 

27,200 E 

31,900 

45,000 E 

36,150 E 

4,950 

17,025 E 

4,800 

34,950 

35,000 

100,BOD 

19,050 E 

21,000 E 

... 
of 

Lanes 

4 

4 

4 

2 

4 

4 

2 

2 

4 

6 

4 

4 



TRA-16 PROJECTS 
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Contract C:0L11ty . ..,,,., 

84157 Uhite-side 
0038 

96165 Madison 
0098 

80068 Cook 
0009 

Project 
Limits 

Resur-facing and c&G at the interset:tfon of Il 2 and M Ave. 
in Sterling 

C~letion 
Date 

12/03/90 

liluur-faC1ng and detector looi:, replacement on J l 111 at Washing• 05/24/90 
ton Ave. in Alton and along Jl 3 at Levis Ln. northwest of Alton 

Reconstruction of the intersection of US 12 at IL 83 ard Kena- 08/0l/89 
ington Rd. with resurfacing and traffic aignals in Mt. Prospect 

84027 Rock Island Patching and joint repair on ll 92 (17th St.), fr-0111 we-st of 12th 05/27/89 
0026 St., east to 19th St., in east Moline 

84006 \.lh i tes i de 
0108 

80249 Cook 
0012 

80304 Kane 
0018 

80215 McHenry 
0054 

9'095 Effingham 
0137 

80309 Kane 
0008 DuPage 

80342 Like 
0013 Cook 

158170 Tazewell 
0080 

94092 Marion 
0042 

80575 Wit l 
0170 

84183 Henry 
0260 

96340 St .Clair 
0046 

t.08 miles of resurfacing and PCC pavement on ll 88 from Znd St. 11/Dl/90 
south to 16th St. in Rock Falls 

0.34 miles of resurfacing on ll 171 at the intersection with 07/02/90 
Bell Rd. east Lemont 

Reconstruction of the intersection of I l 25 and Anny Trail Rd. 09/29/90 

Traffic signals, replace existing structure, end r-esur-face 12/10/90 
the approaches on the bridge carrying ll 31/120 over Boone 
CrHk in McHenry 

Reconstruct northern req:,a, frontage road, end new bridge 
deck on southbol.nd lanes, and resurface northbound lanes on 
I -70 br-i dge over I l 32/33 

.19 miles resurfacing on ll 31 at the intersectfon of Kimlll 
St.-Lawrence Ave. in Elgin and .29 111 les r-esurfacing on I l 56 
at Jl 59 in 1i1arrenville 

.37 Iii les of resurfacing on I l 43 et the intersections of 
Dffrfield Rd. and L1ke·Cook Rd. in Deer-field 

.23 11i les of resurfecing, Ndfan remove{ and traffic 1ignal 
moclerniution on Cour-t St. fr0111 Audubon St. to Cottage Grove 
Ave. in Pekin 

2.95 miles of resurfacfr,g on US 51 (Broadway St.) frOfll 
Ellis st. in Central City, south to the &outh city li•it 
of Centralia 

.26 11iles of resurfacing at the intersection of US 52 and 
ll 7 in Joliet 

.36 miles of resurfacing on ll 78 (Main St.) from the 
BN RR south to Central Blvd. in Kewanee 

.22 11iles of resurfacing on Old US 50 at 5th St. in 
0 1 Fat lon 

12/15/90 

09/17/90 

Qa/27/90 

08/12/90 

11/03/90 

10/25/90 

11/03/90 

12/01/90 

ADT 

12,100 

19,800 

45,260 

16,500 

8,000 

18,950 

7,500 

14,200 

33,000 

17,000 

61,650 

'15,000 

9,100 

54,800 

10,000 

16,000 

Coi.aner• 
Measure 

E 

E 

E 

E 

E 

NO. 
of 

Lanes 

3 

4 

4 

4 

4 

4 

4 

2 

2 



TRA· 16 PROJECTS 

·················-············-·······-····-·-·-·············-··-······-····-······-··-··-·······-·-··········· Contract Co-.nty Project Can.,letion ADT Cotr1ter· No. 
NLn>er Limits Date Meuure cf 

94026 White 
0066 

841116 li.limebagg 
ooze 

98012 Wi lliamaon 
0034 J,iu:tson 

Inst■ ll ■tim of tr"affic signals at the intersection of ll 1/14 1U1l/89 
ana Staley St. in canal 

1 .29 11iles of pevm,ent patching on Bus US 20 end US 20 (BypaH) 07/09/90 
!!!:tween falconer Rd, Ind Weldon Rd. WHt of "c;,c:lr.ford 

Patching on I ·57 from the Frank.Un C0111ty line south to Johnston 07/15/89 
C'Jty interchange and on 1l '3 (W.lnut St.) from Wall St. east to 
Lewi ■ ln. in Carbondale 

Lanes 

8,400 PCC PVT 2 

S,000 PCC PVT. 4 

16,Z00 GRllll>ING 



SKID-ACCIDENT REDUCTION PROGRAM 

1. Pol icy 

The Department shall establish a program designed to m1n1m1ze 
wet-pavement skidding accidents. This shall be accomplished 
by ensuring that new roadway surfaces have adequate, durable 
skid resistance properties, and by identifying and improving 
sections of roadway with high or potentially high 
skid-accident incidence. 

2. Puroose 

3. 

The purpose of this policy is to describe and outline the 
procedures that wi 11 provide a cost-effective skid-ace ident 
reduction oroaram. This oolicy will apply to a11 federal and 
state funded projects on .the foterstate·, -primary, federal-aid 
secondary, and federal-aid urban systems, except maintenance 
and intermittent resurfacing projects. 

Guidelines for Implementation 

a. 

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

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

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

bl The other category is wet-pavement 
locations (cluster sites) 
rehabilitation/resurfacing 
improved as part of the 
constru1,;t i u11 f.n-uynim. 

accident 
within 

projects 
regular 



b. 

3) The third activity (3d) concerns feedback from 
fie1d testing and analysis to eva1uate the 
effectiveness of previous skid-accident reduction 
efforts. 

Incorporation of Skid-Resistant Surfaces During 
Construction and Rehabi1itation 

1) Port1and Cement Concrete 

. a) Final finishing on highways with posted 
speed 1 imi ts in excess of 40 mph sha 11 be 
obtained by the use of a 1ongitudinal 
artificial turf drag followed immediately 
by a mechan i ca 1 ly operated meta 1 tine 
transverse grooving device as specified for 
Type A fina1 finish in the Standard 
Specifications. 

b) Final finishing on highways with posted 
speed 1 imits not exceeding 40 mph may be 
obtained by the use of a single 
1ongitudina1 art~ficia1 turf drag as 
specified for Type B final finish in the 
Standard Specifications or by a combination 
of longitudinal artificial turf drag and 
transverse tining as specified for Type A 
final finish. 

2) Bituminous Concrete 

New surface courses shall have, as a m101mum, 
friction Qualities eQuivalent to or greater than 
+hnroa n.,.n,.,;t1orl hv' +ho -Fnl lnwinn n11irilll in,::iic: 
.. IIU..111; t'.I IIJY &Yir;;;\.I IJJ ""'It..,_ I IJ I fVU lt1:;:t !;:11._.. ,.,...., , 111- .... 

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

b) Mixture D should be used as the surface 
course on a 11 two-1 ane roads and streets 
having a design ADT greater than 2000, on 
f our-1 ane highways having a design ADT of 
25,000 or 1ess, and on six-1ane (or 
greater) highways having a design A0T of 
60,000 or 1ess. 

cl Mixture E shou1d be used as the surface 
course on four-1ane 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-



7he Special ?revision for Skid-Resistant 
Bituminous Surface describes Mixtures C, D, and E. 

Identifying, Analyzing, and Improving ',,/et-Pavement 
Accident Locations 

l) High Accident Wet-Pavement Locations 

The procedures for identifying, analyzing, and 
improving high-accident locations that have an 
overrepresented rate of wet-pavement accidents 
are included in the "Il 1 inois Safety Improvement 
Processes" and Departmental Policy TRA-15 which 
cover the Safety Improvement Construction Program. 

2) \-let-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 
Rehab i l i tat ion/Resurfacing Projects 11

, which 
is included in the "Illinois Safety 
Improvement Processes." 

b) Analysis of Cluster Sites 

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

c) Corrective Treatment for Cluster Sites 

After analyzing each cluster site, the 
Oistrict/loca 1 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) uocumentation of Process 

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

Evaluating and Reporting on Effectiveness of the Program 

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

2) The 3ureau of Materials and Physical Research 
will develop a friction-test data base for 
retrieval and for subseQuent data analysis. 

3) The Bureau 0°f Materials and Physical Research 
will continue evaluation of experimental projects 
which provide a broad body of knowledge 
concerning frictional characteristics applicable 
to Illinois surfaces. 

4) 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. 

5) 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 111 inois' Skid Accident Reduction 
Program on both the State and local highway 
systems. 

6) The Bureau of Traffic wil 1 include in their 
annual "Evaluation and Report of the Highway 
Safety Construction Program" data on wet-pavement 
accident 1 oca tions improved under the Safety 
Improvement Program. 
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4. Responsibilities 

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

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

5. Accessibilitv 

Copies of this policy may be obtained from the Bureau of 
Traffic, Room i04, Administration Building. 

CLOSING NOTICE 

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

7 fJate 

~ fJ Af O _J 
/ l(.Jk.... If~~~ 
Director Oi Tra1c Safety 

J/1 /6J 
Date 
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Purpose and Scope 

THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM 
(TRA-16) 

CRASH ANALYSIS PORTION 

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

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

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

includes 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 

coT.p1eticn. The remaining 49 projects were completed in 1991 and crash data 

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

Each of the 110 projects had at least one type of engineering countermeasure 

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

surfaces. The projects were categorized according to 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 
P~&U P~&ts 

Mix C & D 1 Mix E 23 
Mix C & E 2 Mix E & Cold Milling l 
Mix D 71 Cold Milling 2 
Mix D & E 8 PCC Pavement 2 



Page Two 

Background 

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

Reduction Program (revised December 1, 1988 - Appendix A). The policy was in 

direct response to the Federal Highway Administration's (FHWA) Technical 

Advisory T5040.17. The Federal advisory outlined three basic activities 

required for a Skid-Accident Reduction Program. The TRA-16 policy describes 

and outlines the procedures to be followed in the implementation of a 

cost-effective skid-accident reduction program. This policy applies to all 

federal and state funded projects on the interstate, primary, federal-aid 

secondary, and federal-aid urban systems, except maintenance and intermittent 

resurfacing projects. TRA-16 includes the following guidelines for 

implementati"on of the Skid-Accident Reduction Program. 

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

during construction and rehabilitation of highway pavement segments. 

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

categories of wet-pavement accident locations. 

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

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

ment Construction Program. 

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

sites) within rehabilitation/resurfacing projects improved as part 

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

previous skid-accident reduction efforts. 

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

detennine whether selected countenneasures 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 112 and 1" projects, the crash data are 

presented as a one-year average in order to reflect an equal comparison 

between the "before" and "after" periods. 
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The 110 projects were grouped for evaluation purposes in a number of 

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

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

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

wet=pavement crashes. Tho rh.::anno /;nrr-.0.::1~0 nr ria.rr.o;a~o\ ;n +ho n11mho,.. n-F 
Ill~ Vll\,&11!;,f'i,,; \ lll'vl ~W~,_ VI ""''-VI~\,&~"- I Ill ""'''- IIWIUU""I VI 

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 fonn of a yearly average, which is the 

case with the "2 and l" projects. 

Results 

On roadway segments included in the "2 and 2" analysis, there were 61 projects 

completed at a these 61 locations there were 

2,425 property damage, l ,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 l ). 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 

effectivPnPss of the countermeasure. Mix E, which was used on 17 projects, 

reduced total crashes 48 percent and crash severity by 52 percent. At a total 

cost of $8,485,040, the average cost per crash reduced is $24,243. Mix C & E 

was used on two projects and reduced total crashes 42 percent and crash 

severity 64 percent. With a total cost of $257,972, it showed an average cost 

per crash reduced of $6,879. Mix D, used on 38 projects, reduced total 

crashes and crash severity by 39 percent and 53 percent, respectively. Its 

total cost of $26,537,236 equates to an average cost per crash reduced of 

$79,216. Mix D & E, used on three projects, also showed a reduction in 

crashes, 32 percent in total and 40 percent in severe crashes. 

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

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

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

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

wet-pavement days per year in the before period was 94. The number of 

wet-pavement days in the after period was 120. This is an increase of 27.7 

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

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

countermeasures can be obtained. 

Had there been no skid proofing countermeasures applied at these 61 locations, 

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

percentage as wet pavement days -- in this case an increase of 27.7 percent. 

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

wet-pavement crashes were reduced by 41.7 percent overall, for a net reduction 

of 69.4 percent (41.7 + 27.7). The most effective countermeasure, PCC 

Pavement, was used on one project and showed a net reduction of 77.7 

percent. Mix E, which was used on 17 projects, had a net reduction of 76.1 

percent. Mix C & E, which was used on two projects, reduced wet-pavement 

crashes by 69.4 percent. Mix D & E, used on three projects, reduced wet 

pavement crashes 60.2 percent. Mix D, which was used on 38 projects, reduced 

wet pavement crashes 66.9 percent. 
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Type of Roadway 

As shown in Tables 4 and 5, 31 (51 percent) of the 61 "2 and 211 projects were 

on urban roadways and 30 (49 percent) were on rural roadways. Of the 31 urban 

projects, 14 were on 2-lane, one was on 3-lane, 13 were on 4-lane, and three 

were on 6-lane roadways. Total crashes on urban roads decreased from 2,809 to 

2,018 (28.2 percent) and wet-pavement crashes decreased from 644 to 348 {46.0 

percent). On rural roadways, 22 of 30 were on 2-1 ane, seven were on 4-1 ane, 

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). 

Average Daily Traffic 

Each of the 61 "2 and 2" projects was pl aced 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.l 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.l 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). 

Benefit/Cost 

Tables 7 and 8 show Benefit/Cost data for the 61 112 and 211 projects. Table 7 

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

people killed and injured in all crashes at each of the 61 locations. Table 8 

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

~ra~hP~- Mix E, which was used on 17 projects, showed a Benefit/Cost ratio of 

l .36 per crash reduced per service life of the countenneasure. Mix C & E, 

used on two projects, showed a ratio of 6.50; Mix D & E, used on three 

projects, showed a ratio of 1.25; and Mix D, used on 38 projects, showed a 

ratio of 0.78. For wet-pavement crashes, Mix E showed a ratio of 0.56; 

Mix C & E showed a ratio of 2.69; Mix D showed a ratio of 0.i9; and Mix D & E 

showed a ratio of 2.68. 

2 and l Preliminary Projects 

There were a total of 49 11 2 and l" 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 countenneasures which were used at the 49 

"2 and l" locations. They are Mix C & D, Mix D, Mix D & E, Cold Milling, Mix 

E, Mix E & Cold Milling, and PCC 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 

crash data for the 11 2 and 111 projects. In the before period there was a one-

year average of 1,246.0 total crashes at the 49 locations. Total crashes were 

reduced in the after period to 846.0. This is a reduction of 32 percent. 

Crashes involving injuries or fatalities were reduced from 356.0 (351.0 

personal injury and 5.0 fatal) crashes to 245.0 (237.0 personal injury and 8.0 

fatal) crashes, for a reduction of 31 percent. Table 10 shows similar 

wet-pavement crash history for the same 49 locations. As is the case with the 

"2 and 2" projects, wet pavement crashes were reduced substantially in 

relation to tota 1 crashes. 

In the before period there was a one-year average of 284.5 total wet-pavement 

crashes, and in the after period there were 150.0. This is a reduction of 47 

percent. Crashes involving injuries or fatalities were reduced from 81.5 

(80.0 personal injury and 1 .5 fatal) crashes to 36.0 (36.0 personal injury 

and O fatal) crashes. This is a reduction of 56 percent. The countermeasure 

which appears to be the most successful overall in reducing wet-pavement 

crashes is Mix E & Cold Milling, which was used on one project and reduced 

total wet-pavement crashes by 88 percent and crashes involving 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 

countenneasures 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 countenneasures 

used on "2 and 2" projects, PCC Pavement was the most effective at reducing 

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

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

little data available. Mix E, which had a net reduction of 76.l percent, was 

used on 17 projects and thereby shows a better example of the effectiveness of 

the countenneasure. Mix D, used on 38 projects, also showed a high net 

reduction of 66,9 percent. In the case of the "2 and l" projects, the 

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

Milling. 
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TABLE 1 

TOTAL CRASHES BY COUNTERMEASURE TYPE 
FOR l'WO YEARS BEFORE AND l'WO YEARS AFTER 

NUMBER OF CRASHES TWO NUMBER OF CRASHES lWO 

TOTAL '/EARS BEFORE MPRCJIIEMENT 'IEAR8 AFTER IMPROVEMENT 
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TABLE2 

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

MLXC & E 

MIXD 
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PCCPVT. 

TOTAL 

TABLE 3 

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

TWO YEARS BEFORE AND TWO YEARS AFTER 

NUMBER NUMBER OF WET- NUMBER OF WET-
OF PAVEMENT CRASHES PAVEMENT CRASHES 

PROJECTS BEFORE IMPROVEMENT AFTERIMPROVEMENT 

2 38 21 

38 342 208 

3 117 79 

17 289 149 

1 2 1 

61 788 4S8 

OVERALL/ NET 
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48.4% / 78.1% 

SO.O'll, I 77.7" 

41.7" / 69.4% 
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TABLE 4 

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

URBAN 
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PROJECTS BEFORE AFTER BEFORE AFTER 
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TABLE 5 

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

.,., iG'> iAn '>C ... = ,., ... l"TV ... .. " 
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ACT 

0-10,000 

10,001-20,000 

20,001-40,000 

. OVER 40,000 

TOTAL 

TABL.E6 

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

ALL CRASHES WET-PAVEMENT CRASHES 

NUMBER OF 2YEARS 2YEARS 2YEARS 2YEARS 
PROJECTS BEFORE AFTER BEFORE AFTER 

35 37.6 27.3 7.3 4.3 

14 100.6 71.4 25.1 13.0 

6 86.2 74.7 21.2 13.3 

6 48.5 :r7.2 a.a 7.5 

61 

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

AU.CRASHES 

I COUNTERMEASURE I NUMBER 
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MIX-0 &E 3 

MIXE 17 

PCCPVT. 1 

TOTAL 61 

LEGEND: 

3/ 1 Ml 82 49 / 

2i 2 Im:, i 5;5 i082 i 

4/ 2 211 / 238 312/ 

0/ 1 558/ '3lfT 876/ 

0/ 0 1 / 10 6/ 

9/ 6 1729 / 1210 2325 / 

F • NUMBER OF PERSONS KILLED 

Pl • NUMBER OF PERSONS INJURED 

123 

850 

282 

586 
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5 

5 

5 

5 

5 

5 

of 1he project. Any project with a benefit-110-cost (8/C) ratio greatllr 1han t .o Is considered economically successful 

and 1he project with 1he hlghNt ratio Is considered most d•irable. The 8/C tachnique is probably the most commonly 

used of 1he economic analysis tachniqu.. 
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BENEFIT/COST DATA FOR COMPLETED PROJECTS 
lWO YEARS BEFORE AND TWO YEARS AFTER 

WET-PAVEMENT CRASHES 

COUNTERMEASURE NUMBER BEFORE F/ BEFORE Pl/ BEFORE PO/ BENEFIT/ SERVICE LIFE 

'i'VPi: OF f'ROJl:CTil Af'TEH F AFTI:R Pi I AFTI:R PD COST (YEARS) 

MIXC&E 2 

MIXD 38 

MIXD&E 3 

MIXE 17 

PCC PVT. 1 

TOTAL 61 
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1 / 0 74 I 45 68' 
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C - 1..11 IUDCCI l"'IIC DC~l"'llt.l~ a,a1 I Cf'\ , - .,._,-...,w~n-•· r~-•- n.a............, 
Pl • NUMBER OF PERSONS INJURED 

17 
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50 
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0 

32! 

PO • NUMBER OF PROPERTY DAMAGE CRASHES 

2.69 

0.19 

2.68 

0.56 

-0.19 

0.35 

Noa:Tha Banaflt/<;ost ratio Is the monetary crash aavinga l'Nliad through a reduction In the number of crashes 

at a 1oca1ion divided by the improwment costs as applied OIIW 1he HNice life of the improvement. 

Uaing this method, cosls and benefits may be expl'98Sed a either an equivalent annual or preunt wor1h value 

5 

5 

5 

5 

5 

5 

of 1he project. Any project with a benorflt-to-coet (B/C) ratio g..-1han 1.0 Is conaidered economically succeaaful 

and the project with 1he higti.t ratio is conaiclerecl most d•irable. The B/C technique ia probably 1he most commonly 

used of the economic analysis techniqUN. 
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TOTAL 40 

TABLE9 

TOTALCRASHESBYCOUNTEAIIEASURETYPE 
FOR TWO YEARS BEFORE AND ONE YEAR AFTER 

(ONE YEAR AVERAGE) 
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TOTAL VEAAS BEFORE MPl'la.lEMENT VEAR AFTER IMPl'IOYEM91T 

COST TOT PO Pl FA TC1T PO Pl FA 
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TABLE 10 

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

(ONE YEAR AVERAGE) 
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COST TOT PO Pl FA TOT PO Pl FA TC F>l+FA 
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TABLE 11 

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

lWO YEARS BEFORE AND ONE YEAR AFTER 
(ONE YEAR AVERAGE) 

NUMBER NUMBER OFWEr- NUMBER OFWEr-

OF PAVEMENT CRASHES PAVEMENT CRASHES 

PROJECTS BEFORE IMPROVEMENT AFTcR IMPROVEMENT 
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1 2.0 4.0 
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TRA•16 PROJECTS 

·-·------------------------------------------------Contr•ct C:ou,ty . .-, Project 
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0009 th• Kri■K.N river bridge ;n ICriakN to th• intersection of D 
US 45/52 aouth of ICri■kN 

94091 Wayne 
0082 

98025 Frril tn 
0082 

94QJ9 Jeff•r•an 
0032 

860n McLean 
0056 

94037 Clay 
0274 

84105 Winnebago 
0294 

90021 Yer11il ion 
0064 

80290 Cook 
0102 

84156 O•le 
0104 

42818 KriekN 
ooaa 

84072 Ogle 
0092 

84083 Ogle 
0114 

84078 Whttuide 
0118 

86039 Bureau 
0165 PutNm 

2.47 •iln of resurfacing on N■tn St. betwnn Airport ltd. 
and E. 9th St. and on Del-re llvd. bet...,. W. 7th St. end 
E. 7th St. in Fairfield 

ltnurface ll 14 bltWNn Chri■tapher ard West Cfty 

lt•locat• ll 148 and imrow V•Hran•a ,._,,.tal Dr~ fr. 
Tr-tMl(e St. to th• tnferuct;on of IL 37 In Mt. Vern,i;., 

Rnurfacing on Bua. loop 1•55 ba-tlllNn 1-74 and 1·55 fn 
Blocaington and llo,._l 

Bituail"IOUII concrete pa._,..,.t and • da.ml• 1o•x 10 1 RC box 
culwrt on US 50 frCII approxi•tely 1.2 ■tln llftt of Xfflia, 
H■t to north of Xenia 

1.26 ■iln of rnurfecing and 2, 3••Plf'I PPC [-baa brldgH 
on ll 251, over ICIUu:k Cr. and resurface th■ tntttrHCtion 
of luter Rd. and l•l rt lne Itel. 2 ■I l• south of aoctford 

Widening and tr-■fffc aign■ l ■odemfution ■t 5 fnternctiona 
on US 136/Il 1 (Gilber-t St.) in Darwill• 

It-,.. and replace th■ exi ■ttng caner.ta deck on 2: atructurn 
both over FAI 94 (Michigan City ltd.) 

1■-w■- and .-.place 3 structurH ell carrying Jl 2 over Caal• 
Crm 

1===:tr-JCtfcn cf .... , .... __ .,,_ .. 4 •• , ......,. ,1 .,., =nd 
bridge carrying IL 2 owr Ntl l Crffl. ill northnat of lyron 

Rllhabilftat■ l sets of twin brfclgel all an 1•57, aver Soldier 
crNI:, Grtmell •d. and over canratl II no"h of ll 17 1t the 
Hat edge of Kankak" 

,,_,,,. and replace the ~tnactur■ on tM bridte carrying 
J l n over the lock River also rNl fan the int■f"Sectlon of 
ll 72, Gffaan Church Rd., and lfver Rd. 

1-■ow atructUN- and replace with a PPC l•NIIII br"ldge 
carrying ll 72 over ICflbuli:t CrNII; 

R.-we structure and replace 111fth a 3·apan W·ba• bridge 
carrying us 30 over Nennepin FNC:ler c-1 

R.-we and replac:• the exiatfna concrete daci. an the bridge 
carrying Il 89 over the ll lfnoi1 lfver 

08/14/90 

lZ/04/90 

08/24/90 

lZ/07/90 

09/29/90 

12/21/91 

11/17/90 

10/05/91 

lZ/10/90 

05/26/91 

03/25/90 

10/26/90 

06/06/90 

9,000 

6,000 

20,000 

2,100 

3,700 

19,lOO 

81,650 

4,200 

"- c,c .......... 

18,000 

5,100 

2.aoo 

7,400 

4,200 

C 
E 

C 
E 

0 

0 

0 

0 

0 

C 

0 

D 

D 

D 

D 

2 

4 

4 

6 

4 

2 

2 

2 



TRA • 16 PROJECTS 
_______ , _____________________________________________ ,.,= 

Contract Couitv 
w.-r 

14104 Whitnide 
0166 

94094 L11111rence 
0014 

._._.. and raplace concrete deck on the atnactur• carrying 
us 30 over th• CNW llt an:I rnurfac.e as,proach.H 3 ■iln 
narthwnt of Norriton 

•-oclno, .i,-ldon - potchlno on us 50 ,,.. 3 ■lln 
... t of L ... rercwllle to the lndi.,.. atate l ina 

84154 lock I&land Widanint and r...,..facfng an Ntl lldale Id. btntNn 256tll It. 
0021 .-d Nol ine Id. ell WHt af NH llldale 

80095 Coo« 
0117 

009Z 

&4054 \Ii Memgo 
0109 Boone 

84197 ....... 
0023 

&4193 Carroll 
0024 

841n Whiteside 
0032 

50501 Will 
0088 

86112 Marwhal l 
0104 

96194 St. Clair 
0033 

114177 Steplenaon 
0065 

84178 O,,lo 
0047 

84153 Colo 
0111 

96190 Randolph 
0146 

PCC p-,■t. on IIOI f Rd. bot_, US 1Z - Eucl Id A ... In 
On Pl a inn and .wr. Prospect 

t.nurt;t; and wh:J=-; tha brid;e ca;-ryi;. H 105 ~l"' Sprin; 
Creek and traffic &ignala on I l 4a froa US 51 to I l 105 th.,. 
eut on l l 105 to lul us 51 

1.12 ■iln of PCC ,,...,._,., and 2 double boa culve"• an 
8ua US 20, Diet--, the Northuat Toll Way and Olsen Rd. 
ent of Rockford 

Raaowi and r-.:,lace bridge carrying ll 76 over le....,. Creek 
1 .5 ■Hn 1authlfftt of Po,,lar Grove 

RIIID'ft and replace bridg• carrying ll 71 aver • tributary of 
the EHt fork of Pha Cr..t 4 ail .. north of Mt. C.rrol l 

II:...,.. ard replace brtdge c■rryine US 30 over the lock liver 
2 ., lH wnt of lock falls 

Wfdln exinfno bridge e•rryi,. us 6 .,,.,.,. tJr,e JIM canal, and 
rnurfacing an us 6 and lrandon Dr. nur tt,e ... t l i ■ita of 
Rockdale 

ll■IIIIW and .-.place the bridge carrying Jl 17 OYer the 
Illinois liver at Lacon 

0.33 ■ile of resurfacing an US 50 at the fnterHCtion 111th 
Shiloh ltd. in O'fallon 

R...:n,e and raplace ext ■tif'III ■truc:ture and resurface th• 
app"08Chn an th• brht1• carrying Jl 73 owr Cecllr CrNlc 
tn wtnalow 

IC box culvert and resurface th• app"08ChN carrytno IL 72 
OVff' • dr•i,_,,. ditch 250 ft ..... t of the Nt. Verrmn Id. 
tntara..:ti~ r=rth cf Fcrrestcn 

1.67 ailn of rnurfacing on ll ::sa frm ll 251 tn Rochelle ••t to .5 ■i l• eut of caran Id., ent of lochel le 

1.02 ■iln of rnurf■ctna on Il l fr• 0.15 •fl• sauth of 
IC■aka■kia Dr. to Market St. tn lild lu::t 

C°""tetion 
Date 

10/12/90 

11/16/90 

11/30/90 

08,ZZ/91 

11/24/90 

10/17/90 

12/08/90 

07/12/90 

12/15/90 

10/31/90 

12/22/90 

12/07/90 

07/11/91 

08/21/90 

08/10/91 

08/05/90 

MJT 

5,100 

4,700 

850 

15,600 

lZ.600 

11,900 

2,600 

700 

4,500 

60,800 

5,900 

13,000 

650 

1,700 

7,200 

11,600 

CCMiUr-­
Neuure 

D 

0 

0 

D 

D 

0 

D 

D 

D 

D 

D 

D 

D 

No. 
of 

Lanes 

4 

2 

2 



TRA· 16 PROJECTS 

.... -----.. - ........ - .... - .. ,--------------■--■------------........................ _ .. ___ ...... --............ " 
Contract Coi.a,ty ·-· 

84195 Wimebego 
0162 

86121 I roquoi ■ 
01711 

84173 Wjl"W'leb■go 
01110 

84176 BurHu 
0182 

116119 Gr,njy 
0010 

84235 DelCalb 
OOJJ 

84236 Del:i1lb 
0034 

84175 llhttHfde 
0043 

80437 lake 
0075 

Project 
Li ■its 

Reaow- ll"ld replace existing structure c■ l"'ry;ng I l 75 aver 
Pec■tonic■ River and resurface approaches at Herri ■on. weat 
of Rockton 

4.04 ■iln of l"'"urfacing on 1·57 fl"'llft 1 mile north of 
Gi laan, south to near Qnllrg■ 

1.l ■fln of l"'esurfacfng and traffic signal D:ldemiz■tion 
on eutboL.nd a... us 20 frcn Wfft State St. to Eut St■te st. 
in loctford 

1..-ve and replec:e structure carrying I l 9Z over Bureau 
CrHlc ll"ld rNUrface approaches 1.6 ■i l" .,..t of US 34 
north of LilllDiile 

.64 ■i le resurfacing on I l 113 fran Nary Ave. to 
Lincoln St. in Coal City 

A_,...• and replace ui ■ting structure carrying I l 72 over • 
dratnar,• ditch and resurface eppro■chn 3 ■i ln -■t of 
Kirkl~ 

R..,,,. and replace eJCi ■ ting structure c■rry;ng I l 72 over 
a d:-;t:-.;;= dit:=h O.l •He ~t: cf ICf;-kl=."'ld 

Aeaove end replace aKi ■th,g structure end rnurface 
■pproachn carryi 111 US 30 over the c&NW RR WHt of 
sterling 

.JI ■ile of rNUrfacing ana traffic signal 110demiution on 
ll 173 (Sheridan Id.) frca 7th St. to 9th. St. tn Winthrop 
M■rbor 

~~? "i::U,~-"'" ,_,& ail- nf r-u.-faeil'III aft U5 2D bat'.....,.~- NnllN.1 Drl 

D079 .,. Springfield Rd. Z ■i ln east of Freeport 

114234 Ogle 
0091 

1141711 Ogle 
0092 

114221 llhituido 
0094 

96217 Aordolph 
0056 

96200 St. Cl ■ fr 
0066 

114242 Henry 
0097 

Raaove and replace existing structure carrying US 52 over 
8uffi1lo CrNt 1 ■ile northwest of Polo 

1:..-ve and .-.place exi1ttng structure and resurf•c• epproachn 
carrying I l 2 over a atru■ 4 •I ln north. of Grand Detour 

R~ ■nd .-.pl■c:• eKi1ttng 1tructure carry;ng 
Gilrden Pl■tn Id. over c■tt1il Creek 5 ■iln wat 
of Norriaon 

Rec:DNtruction of the interaection of ll 4 (Jact■an St.) 
and St- Louts st. tn Spllrtl 

.66 ■fle of rnw-facing on Old US 50 frma Sailey St. to 
Tllllber creek Dr. in o•F■llon 

• ..,.,. ■n:t replace u.iating RC box culvert carryi,. us 6 
over I drainage ditch 0.9 ■iLe IINt of Orion Rd. north of 
Cool City 

ADT 

12/14/91 1,800 

011/31/90 13,300 

11/10/90 6,500 

01/26/90 1100 

05/18/90 8,400 

11/10/90 950 

05/11/91 2,050 

12/15/90 4,000 

10/06/90 12,000 

!!!/?2/9~ 

10/06/90 1100 

06/01/91 3,200 

10/06/90 900 

10/16/90 5,200 

12/14/91 18,200 

11/07/90 3,800 

Cou,ter­
Ne■■Url! 

0 

D 

D 

0 

0 

D 

0 

0 

D 

D 

0 

D 

No. 
OT , ..... 
2 

4 

2 

2 

2 

2 

2 

2 

4 

2 

2 

2 

2 

2 



TIU.•16 PROJECTS 

•••----•-•---•-------------------m--•----------•----==----•z Contrec:t COU"lty 

·-· 
Project 
li■itl 

~letion 
D■te 

ADT No. 
of 

Lanes 
----.. ---. ------------------------------..... ----- --·--.. --.... ---.. --.. -- ---- ..... ----------------------------------------------------.. -. 

94096 Effingh• 
0157 

94141 J~ff..,.aon 
0158 

96216 Midi 1on 
0164 

86163 Mcle1n 
0134 

l.97 ■i ln of r"urfecing on I l ll frm O. 7 to 4. 7 ■i ln 
eat of Effi"lh• 

1.3P ■iln ol rNUl'facing on ll 37 betVNn lethel Rd. and 
I l 14Z/148 in aria south of Mt. Vernon 

Ch.,.,.liz■tion, resurfacing. and traffic 1i11"111ll ■t the 
intersection of Collinsville leltline Rd. ~ Johnaan 
Ht ll Id. in Coll inavflh 

1.71 ■iln of resurfacing on aouthbcK.n::t US 51 (Center St.) 
fNII Novey St. aouth to Qakland Ave. in ILocaington, 
Noral 

a.4167 Stipi.n.an 1.15 ailu of rHUrfati;. =rid t~ :=.: t;. .. id;= en It 26 f;-crn 
0155 south of lnah Creek, nortl'I to the Hat branch of Richland 

Creek. wouth of orangrvi l L ■ 

86178 lank■lr.H 
0222 

80292 Cook 
0231 

114190 Wfmobago 
0274 

94110 Effingh• 
0012 

94123 .Jaaper 
0106 

86160 Mereh■ l l 
0114 

80111 Lake 
0010 

14295 lureeu 
0025 

84296 lureau 
0037 

114262 DaOlb 
00211 

114263 OelCe I b 
0029 

4.67 •i lft of .-..urfac;ng on US 45/52 froa • •i le south of 
hnbJc:H ta th• lr~'i• COl.l"lty Lina 

Widening of l structures on 1·94: ov•r Mfchf..., Cantr■ l 
RR. -.r l&acT RR, and over Dolton•~- in Doltat\ and 
cah .. t Cfty 

l.50 ■Un of rnurfacing on 1-39 fr• Alpfrw Id. 
ADr'thHat to th• North..,t Toll...., in lockford 

Traffic sianala and t-.row turning rfldii at th• 
intffSecttGn of US 4 (3rd. St.) and T~l• .trwe. in 
Efftng/lM 

11.02 ■i Ln of resurfacing on I l 33 fraa the- Efffngh• Co. 
l tna to Newton 

lox culvert on ll 17 ■t Judd Creek 4 lliln wnt of US 51 
aouth of Wenanl 

1.21 ■t ln of r"""fecina at th• tntaruc:tton of US 45 and 
Vtfteh .. t■r Rd. in libef'tyYill• 

I_.,. and replace nructur■ carrying US 6/34 over Ii ■ 
lwMu Cre■t 2 ■ilH .... , of Princ■ton 

I_,.,. ■nd replace bridge carrying ll 92 over • bnnch of 
Mastera Cr. 0.7 ■H• .... , of V■n orfn Rd., .,., of Nendat■ 

• ..,,.,. ard replace structure 111i th RC box cul vart on Il Z3 
owr ■ branch of Scaonauk CrNk one ■He ftl.t of Wetenan 

R..,.,. and replace structure 111ith IC box culvert on ll 23 
at Little Jndi ■n Cr■- 5 •iln south of us lO south of w.,.,...,, 

10/29/90 4,600 0 

10/11/91 3,700 0 

06/05/91 13,100 0 4 

12/05/90 17,400 D 

1C/2J/91 l,400 D z 

09/30/91 3,970 0 

10/31/90 7'5,000 0 6 

09/26/91 18,000 0 4 

09/21/91 

12/14/91 l,975 0 2 

12/0J/90 1,200 0 2 

10/04/91 15,500 D 2 

08/05/91 l,200 D 2 

10/16/91 600 0 2 

07/13/91 1,400 D 2 

11/16/91 1,350 D 



TRA-16 PROJECTS 

·-------···----■---■,------·-----------■-■------■-----■---■■-■-■■-------··· 
Contract C0111ty . .-, 

84308 Ogle 
0075 

84309 Ogle 
0100 

80620 Cook 
0001 

84294 OetCalb 
0007 

84291 Carroll 
0038 

80740 Cook 
0011 

94t53 lichland 
0025 

84303 Wirntbligo 
0055 

94164 Clay 
0087 

84314 Bureau 
0124 

96131 St. Clair 
0236 "-di•on 

96169 St. Clair 
0027 

96156 St. Clair 
0033 

90046 Ch...,.ign 
0126 

80208 Will 
0114 

Pl"'Oject 
Li■ita 

R.mva and replace structure carry;ng I l 251 ov.r ■ drainage 
ditc:h ,t the uat edge of Davia Jii1etion 

R-=:rve and r-eplece structure carrying l l 251 over a stre■m-
2 ■ilea nor-th of the lL 64 inte.-.ection, and replace 
R.C. box culvert 7 .z •iln north of Rochelle 

Patching shoulder reeDNtru::tion on two l"'lfllPI at ll 171 
and Joliet Rd. in McCook 

Modernize traffic signals and ct,.,..lize the intersection 
of Jl 2J and Oakland Pl. near the north liaitl of DeKalb 

Reaw• ■nd replace the MC)erstructure on ■ bridge carrying 
Il 84 over Rush Creek 3.80 11iln nor-th of S.Wl"na 

lnteraection i""rove111ent et 143rd St. and lachelor Gr-ove Rd. 
tn lr-■n and on 127th St. and lnring Rd. in llue Island 

12nH ST. MOT STATE MAINTAINED 

3.05 ■UH of rHul"'Tacing on US 50 frca i ail■ east of 
Olney, east to 1.2 •iln .... t of Cler91110nt Rd. 

R-■aw and replace box culwr-t carrying us 70 (Trask lr'idge 
Rd.) over• drainage ditch .Z5 •il• eut of Meridian Rd 
nur the MW limits of Rockford 

6.37 •i les of r-nurfacfng on US 50 frca the Intersection 
of us 45 .,..t of Flor■, ■Ht to 1 .6 ■iln .,.., of Clay Cfty 

Raove end r9')lace bridge car-rying Jl 29 owr- ■ ditch west 
of Nevro CrNk at th• ent li•ita of DePue 

llt,.,.inoua concrete resurfacing on 1·70 bet....,. the l&O IJI 
end C&ntNn CrNk north and Hat of Eut St. L01.1ia 

Resurfacing and traffic aignala on ll 161 between SherNn st. 
and Gr-nn ~t Id. in and ... t of leHft'ille 

llnurfacing on 1l 158/1n froa jult Hst of (.rNf'al:Ult 
coa. Rd. in lellevi lle eut to west of ll 4 In N■acoutah 

11.-:we PCC deck and r-nurface on the strucu.re carrying 
Lincoln Ave. over 1·74 In Urbana 

Resurfacing an 1•74 fr• 0.6 ■ile ...,, of Prospect Ave. 
!:!:! 0.l !!He H~t @f Prospec;t A.ve • ..id on PrOl-f)Kt Ave. 
r■-ps end side roeda In Ch■-p■ ign 

19.04 ■ilH of resurfacing on NB 1·55 bet...., the Will·Grv,dy 
Cou,ty Lin. and US 52 llfHt and 1outh of Joliet 

C01111pletion 
Date 

09/21/91 

09/21/91 

10/31/91 

08/30/91 

12/07/91 

11/01/91 

07/i'f/Yi 

07/27/91 

10/Zl/91 

08/22/91 

11/29/90 

10/27/90 

11/24/90 

12/07/91 

12/07/91 

08/27/91 

Al>T 

3.450 

6,950 

19,900 

19,500 

3,800 

10,000 

4,3:ia 

3,200 

4,440 

1,850 

38,900 

22,7110 

6,700 

14,200 

35,100 

Zl,050 

Couiter· 
Measure 

D 

D 

D 

0 

D 

0 

D 

D 

0 

D 

0 
E 

0 
E 

0 
E 

0 
E 

D 
E 

0 
E 

No. 
of 

Lann 

2 

2 

4 

z 

6 

4 

4 

4 



TRA• 16 PIOJECTS 

-----------·-------------------------------------------·--·-·"" Contract COW1tv . .-, 
84200 Jo0■Vf HI 

0103 

94177 1./hite 
00119 

B0175 DuP .. • 
OZ14 

880&1 Peoria 
0307 

80288 Coot 
0101 

84157 Yhtteside 
0038 

96165 Madison 
00911 

;t.CC6 1,,'hit"t= 
0108 

8"257 coot 
0011 

B0249 Cook 
0012 

B0215 MeHonr, 
0054 

90023 Ch_ I 1111 
0133 

94095 Efflnah• 
0137 

M3DO l'.arw 

Project 
Li■its 

1.70 ■Hes of reaurfacina on us 20 ,,.. Elizabeth, east to 
Becker Rd .. 

1.21 ■i lN of rnurfacing on I l 14 betiilNn 3rd St. and 
c~rce St. in Cllr■i 

Ch...,.l i z.e and rH\lrfac• the Intersection of "Irving Park Rd. 
end Roselle Rd. in Roselle 

Reeoratruct, resurface .,.. IDlll!rn'IH trefftc 11;nel• ■t 
th• interaec:ttona on ll aa et Lak• Ave. and McClure A._.•. 
tn Peoria 

,11-,ve and repl.eca- brh::1111• ll4Ntrstructure, rnurfec:e 1t 
th• 1·94 (C.lLaat Expressway) end Sibley Blvd. inter-change 
in Dolton 

llHurfacing end CIG 1t the intersection of ll 2 and M Ave. 
In Sterling 

lnurfacing and detector lOQf:I r.plac-.nt on Jl 111 at 
WUhington Ave. in Altan and ■ long Jl 3 at Levia Ln. 
nortftweat of Alton 

1.De =Hn ;;f rr.urfactn; =nd ,cc ;:=~t =, H ee fr= 
Znd St. sou.th to 14th St. in ltock Falla 

R-■urf■t:ina an Morth Aw. at ltoy Ave. in Northlake, _.. an 
Arlington Nei1hta Rd. at ltal ■tine Rd. in Arlington Heights 
IIOUH AVE. IIOT STATE MAIIITAIIIEII 

O.l4 •iln of rnurf■cina on ll 171 It the interaec:tton 111fth 
8el l Rd. ■ut of Lll!Dnt 

Recanatruction of th• inter&Ktian of ll ZS arm 
Arllt Trail .d. 
Traffic at.,..le, raplace extattng 1truc::ture, and rnurf■ce 
tM -- on tho bridle carryine II 31/120 ....- laone 
Creek in IICH-,,Y 

O.n ■tle resurfacing and rli■Dft' end replace dect.a on 
2 atnacturn D'ffr Market It. an::I over the IC RR, all on 
J•74 bet..., Neil St. and Lincoln Ave. 

a.conetruct northern r■-pe, frontqe road, rd new bridge 
ct.ck on •outhbowld l.,.., and rNUrface northboln:I l ■rw1 on 
1·7U bridgo ... , ll 32/D 

.19 ■i le resurfacing on I l 31 at th• tnteraection o~ 

11/27/91 

12/14/91 

11/28/90 

12/11/90 

11/17/90 

12/03/90 

05/24/90 

11/Cl/90 

04/29/91 

07/02/90 

09/29/90 

12/10/90 

01/01/91 

12/15/90 

09/17/90 

Al>T 

3,700 

5,300 

34,950 

35,000 

100,800 

12,100 

19,100 

.......... ··-
54,450 

18,950, 

7,500 

14,200 

35,100 

33,000 

17,000 

COU'\Ur• No. 
Meuure of 

D 
E 

D 
E 

E 

E 

E 

E 

E 

E 

Lanes 

z 

z 

4 

3 

4 

4 

4 

z 

4 

4 

4 

4 



TRA·16 PROJECTS 

-•-■--•-••-•-nm-~----------■u--■-----•-----■--••••••••-•m-■•-•-•--••••:s:t 
Contract Cou,ty Project Coq)letion ADT Coc.rtter· No. ·-· L i■i ts Dlate Mosure of 

8817tl Taz.ftlell 
0080 

94092 Mari on 
004,2 

80575 Will 
0171) 

841113 • ..,,,, 
D26o 

96340 St. Clair 
0046 

96212 Madison 
0149 

90174 CuLn 
0004 

84395 W i rn!bago 
0040 

807115 Cook 
0004 

841116 Winnebago 
01128 

.23 ■He of rnurfacing, a.diln rMOVal and tr-afflc signal 
_,.rnization on Court St. frca Audubon St. to Cottage Grove 
Ave. in Petin 

Z.95 ■i ln of re.urfacing on US 51 (Broadway st.) frca 
Elli ■ St. in Centr-al City, south to the south city li■i't 
of Cannalia 

.26 ■He of rnurfactng et the lnursec-rlon of US 52 ara 
ll 7 in .1Dliet 

.36 ■ i le of resurfacing on I l 71 (Metn St.) froa 'the 
iii ii sauch ta Central ii.¥1:i. in iwann 

.22 ■i le of rnurfacing on Old US 50 at 5th St. in 
0 1 Fallon 

.90 ■ile of resurfacing on Il 203 frca Madison Ave. north 
to Pontoon Id. in Granite Ci'tY 

0-..-..aU:;tion. ;-=u:-f:ci~. &.-=d tr;ffk =i;r.;;l:; =t th; 
tnteraection of ll 130 (Nadiaon Aw.) and 5th St. in 
CharlHton 

.811 •il• of r.....-facil'II on US 41 (Lake Shore Dr.) frca 
north of LaSalle Dr. north to north of Fullerton Ave. 
in CMcago 

.51 ail• of rnurfacina on Bua us 20 betw., Alphw Rd. 
and Roclcfnrd College 91'1trenu in loc:kford 

.06 •fl• of rnurfac:ing ■'t th• tnHrHC'tion af US 14 
(Ridge Ave.) and Hollywood Aw. ;n Chicago 

1 .29 ■llN of -· patdling an ... us 20 - US 211 
(lypu&) batVNn Falconer ad. and Yeldon Id. Nnt of 
Rockford 

14274 Ioele Island Right tum l- and traffic signal IIOdemization at th• 
0040 tntel"NCtion of us 6 and l•74 ut-ion in Moline 

16232 Livi"9ston 
0210 

94180 Marion 
0019 

1.21 ■fln of rnurfaetng on US 24 (Dak St.) fr• .,.., of 
C.lhOYI St. to ... , of 10th It. in FairbJry 

2.10 ■ilH of resurfacing on It 37 fra Ktran:ty to 2 ■iles 
nartheut of tctr-.ntv 

Lanes 

08/12/90 25,000 

11/03/90 9,100 

10/25/90 54,800 E 4 

11/03/90 10,000 E 

12/01/90 16,000 

12/09/91 26,733 

11/Z7/91 7,100 2 

08/12/91 95,200 a 

11/23/91 26, 71l0 

09/09/91 18,800 E 2 
Cold Nill. 

07/09/90 5,000 PCC PVT. 4 

06/01/91 21,400 PCC PVT. 4 

10/23/91 4,250 Cold Mill. 

07/29/91 1,100 ColdMilt. 2 



SKID-ACCIDENT REDUCTION PROGRAM 

1. _ Policy 

2. 

3. 

The Department shall establish a program designed to minimize 
wet-pavement skidding accidents. This shall be accomplished 
hv ,-n,;:u,-inn that n,-w ,-nadwav !:urlal".&!i: hav& ad&auat&. durabli:! 
-.1 -··--··••:;;i -·-- ··-·· ·---··-J ---·---- ··-·- ---,----:, --·--·-
skid resistance properties. and by fdentffying and improving 
sections of roadway with high or potentially high 
skid-accident incidence. 

Purpose 

The purpose of th is po 11 cy is to describe and out ii ne the 
procedures that wi 11 provide a cost-effect1 ve skid-ace ident 
reduction program. This policy will apply to all federal and 
-...&.-.&..-. .z!'.,-...1-..1 ___ ,:, __ ... _ -- .&.L- .1.-•---..a..-.a..- __ .z ____ .#!-~---, -.Z...1 
:s~a~e runoeo proJe1;;~:s un ~ne 1 n~er:.~c1~e, pr 1111e1ry, n:uerc11 •ca 10 
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 
adequate, durable skid-resistant roadway surfaces 
during construction and rehabilitation of highway 
pavement segments. 

2j rne second activity (3cj invoives identifying, 
analyzing, and improving two categories of 
wet-pavement accidents 1o~ations. 

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

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

accident 
within 

projects 
regular 



b. 

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 
Construction and Rehabilitation 

During 

1) Portland Cement Concrete 

.a) Final finishing on highways with posted 
speed 1 i111its in excess of 40 mph sha 11 be 
obtained by the use af a 1ongitudina 1 
artificial turf drag followed immediately 
by a mechanically operated meta 1 tine 
transverse grooving device as specified for 
Type A final finish in the Standard 
Specifications. 

b) Final finishing on highways with posted 
speed 1 i111its not exceeding 40 mph may be 
obtained by the use of a sing 1 e 
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) Bi tumi no us 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 1 ess. . · 

b) Mixture D should be used as the surface 
course on a 11 two-1 ane roads and streets 
having a design ADT greater than 2000, on 
f our-1 ane 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 1 ess. 

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 ACT greater than 60,000. 
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The Special Provision for Skid-Resistant 
Bituminous Surface describes Mixtures C, O, and E. 

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

1} Hfgh Accident Wet-Pavement Locations 

The procedures for identifying, analyzing,· and 
improving high-accident locations that have an 
~verrepresented rate of wet-pavement accidents 
are included in the •11 lino is Safety Improvement 
Processes" and Departmental Policy TRA-15 which 
cover the Safety Improvement Construction Program. 

2) Wet-Pavement Aeeident Locations (Ciuster Sitesj 

a) Identification of Cluster Sites 

When a route is selected for rehabilitation/ 
resurfacing, the wet-pavement accident 
rec0rds, furnished by the Division of 
Traffic Safety/local agency, shall be 
analyzed for the entire project. The 
identification of cluster sites shall be as 
outl fned in Section I of "A Procedure for 
Identifying, Analyzing, and Improving 
Wet-Pavement Accident Locations Within 
Rehabilitation/Resurfacing Projects", which 
is included in the "Illinois Safety 
Improvement Processes.• 

b) Analysis of Cluster Sites 

Each cluster site that is identified must 
be analyzed by District/local agency 
personnel. The analysis sha 11 comply with 
Section II of •A Procedure for Identifying, 
Analyzing, and Improving Wet-Pavement 
Accident Locations Within Rehabilitation/ 
Resurfacina Proiects_• 

- - -------.,--- ... ----· 

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 I II of "A Procedure 
for Identifying, Analyzing, and Improving 
Wet-Pavement Accident Locations Within 
Rehab f titation/Resurfacing Projects. 11 
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d) Documentation of Process 

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

d. Evaluating and Reporting on Effectiveness of the Program 

1) 

2) 

3} 

4) 

5) 

6j 

The Bureau of Materials and Phvsical 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 ·sureau cf Materials and Physical Research 
will continue evaluation of experimental projects 
which provide a broad body of knowledge 
concernina frictional characteristics aoclicable 
to Illinois surfaces. · · 

The Division of Traffic Safety, in cooperation 
with the Bureau of Traffic and the Districts, 
will determine whether selected countermeasures 
on rehabflitation/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 1n their annual report. 

The Bureau of Materials and Physical Research, in 
cooperation with the Bureaus of Traffic and Loca 1 
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 wiii inc1uae in their 
annual •Evaluation and Report of the Highway 
Safety Construction Program" data on wet-pavement 
accident locations 1mpr,ved under- the Safety 
Improvement Program. 
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Responsibilities 

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

b. The Bureau 
maintenance, 

Accessibility 

of Traffic is responsible for the 
••-.ii••"-- •-..1 ..1.1-•--"--~.Z-- -.4 ..,L.1- ,.._-,i-.. 
Ul'UGl.111~ am.a 1.11:0:011:IIIIIICll.lUII UT 1..111:i l"UIH:y. 

Copies of this policy may be obtained from the Bureau of 
Traffic, Ro~m 104, Administration Bu~lding. 

CLOSING NOTICE 

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

I/, j ~ .r.t 

111 I ro7 
' a'ate 

I/; j8:) 
Date 
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