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EXECUTIVE SUMMARY

Background

The State of Florida, like many other States, Ingslemented truck lane restrictions on
major interstate freeway corridors and on the Hdea&bs Extension of the Florida’s Turnpike.
These corridors have three lanes or more in orextibn. The Phase Il study reported herein
was initiated following the results of a Phase udst which showed there were safety and
operational benefits associated with the implentemtaof a truck lane restriction on a rural
section of the Interstate 75. The question washdrehese benefits extend to urban corridors of
limited access highways. There were a total ol@ ,2enterline miles of urban limited access
highways. Of this total, 430 miles has a truckelaestriction. An urban area was defined as a
metropolitan area with a population of 500,000 peap more. The urban corridors with a truck
lane restriction within these urban areas were lun Interstate 75, Interstate 95, and the
Homestead Extension of the Florida's Turnpike (HEFTrucks were restricted from using the
left (non-HOV) lane in these corridors. This ravief the safety experience on urban limited
access highways, coupled with the analysis of taH#id operations on these highways, was
designed to assist the Florida Department of Tramapon (FDOT) in developing guidelines for
deciding which urban highway corridors can bengfdst from the implementation of a truck
lane restriction.

Objectives

The objective of this study was to determine tHeatfof truck lane restrictions on urban
limited access highways. The study was achieveanayyzing crash experience before and after
a truck lane restriction was implemented on a hmjwegment and by conducting a detailed
modeling of crashes occurring on the Florida lishiteecess highway system. The hope was to
identify the factors that contribute to crash ocence in areas with and without a truck lane
restriction. The geometric variables of interesiuded the length of the highway segments, the
number of lanes, the number of interchanges, thebeu of on and off ramps, lane widths,
shoulder widths, the presence of a truck laneiotisin, and the presence of a high occupancy
vehicle (HOV) lane. Traffic variables, likely to flnence the effectiveness of a truck lane
restriction, were thought to be the average andady traffic volume (AADT), the percent of
trucks, and operating speeds.

Findings and Conclusions

The negative binomial regression model was usetketermine the influence of various
regression variables on the occurrence of craslsgecial emphasis was on the impact of the
truck lane restriction and truck volumes, represénby the percent of AADT. The results
showed that the presence of a truck lane restnicvas largely statistically insignificant in
influencing the overall number of crashes occurimgan urban highway sectiop € 0.808).
However, the coefficient for this variable in thedel was negative suggesting that in the year



2005, sections with a truck lane restriction tenttetlave fewer crashes than sections without a
restriction, although insignificantly so. This temcy was confirmed with a marginal effect
analysis which showed that implementing a truclelasstriction in year 2005 would have the
effect of reducing crashes by 4 percent. Thesaltseare in line with the results reported in a
number of previous studies investigating the effjcaf truck lane restrictions.

The results further showed a negative relationblefgveen an increase in the percent of
trucks and crash occurrence. The marginal effeatyais revealed that if the percentage of
trucks on Florida urban highways in the year 20@& wcreased from a minimum of 2 percent
to a maximum of 15 percent, the annual occurrericerashes will be reduced by 22 percent.
This result is both intuitive and counterintuitivend mirrors conflicting results reported in
literature. It can be argued that increased tiatlkmes on a highway increase the probability of
a crash occurrence. This is brought about by &s=e lane changes among passenger car
drivers. It can also be argued that the preseheehagher volume of trucks reduces the number
of gaps to the point that most passenger car dridemot attempt to change lanes.

Another result worthy noting is the significance tfe regional differences in the
occurrence of crashes. The modeling results shavat driving on urban limited access
highways in the Orlando area was relatively sdfantdriving in the Jacksonville area, followed
by the Tampa area, followed by tri-county area afnP Beach, Broward, and Miami-Dade.
Numerous socio-economic variables were considemedni attempt to explain these regional
differences. The socio-economic factors that veeresidered included the percentage of people
in each county who are female, who are under 18&yafaage, who are above 65 years of age,
who speak a language other than English at home hate a high school education, who have a
minimum of a bachelor degree, and who have incoet@bthe federal poverty line. However,
further econometric analysis is warranted, if oramis to focus on these regional differences.

The before-and-after analysis involved highway segis of which the date of the
implementation of a truck lane restriction was knowThese segments were on Interstate 75
close to Tampa and Interstate 95 in Jacksonvilldruck lane restriction was imposed on these
two segments in May 2004. Other segments werd®mEFT in the Miami-Dade area where
truck lane restrictions were introduced in May 200Bhe Comparison Group before-and-after
study resulted in an effectiveness index of 1.3his suggests that segments with truck lane
restriction had 32 percent more crashes than casgmarsegments with relatively similar
geometric and traffic characteristics. Althougts tlesult is slightly opposite to the results of th
negative binomial regression model, it is nevedbglsimilar to the results of previous studies
found in the literature for highways in other sgathat showed an increase in crashes on some
highways with a truck lane restriction.

Benefits

The benefit of this study to the Florida DepartmeinTransportation is the understanding
of the influence of a truck lane restriction on tiexurrence of crashes on urban limited access
highways. The results showed that there were ear @ut safety benefits associated with the
implementation of a truck lane restriction, andaat, the overall number of crashes may increase
in some sections. However, a companion study stiavat there were operational benefits



associated with a truck lane restriction, and ¢hatck lane restriction is a strategy popular with
the traveling public as revealed by the literatgrgew.

Vi
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CHAPTER 1

INTRODUCTION
1.1 Overview

Urban freeways and tollways in the United States @maracterized by a significant
number of trucks hauling freight between variougios and destinations. These trucks vary in
size and operational performance, ranging fromlsingit trucks to multi-unit tractor trailers. In
the United States truck travel has increased by 20@ percent as measured by vehicle miles of
travel (VMT) while the overall VMT has increased bgly 137 percent since the year 1970 (
2). Truck data was compiled by the National CefderStatistics and Analysis (NCSA) of the
National Highway Traffic Safety Administration, vahi is part of the United States Department
of Transportation3). Reports of truck data for the years 1995 thho2§04 showed the total
number of registered trucks and truck vehicle mik#avel. Figure 1.1 and Figure 1.2 present
the distribution of these parameters and their ¢now
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In addition to these truck traffic data, crash daban NCSA showed that the number of
overall fatalities and truck involved fatalities shéeen increasing over the years. Florida
contributed an average of about 8% of the fatalittethe United States. Table 1.1 shows the
statistics of fatalities in the United States amariBla. The continued growth of truck traffic on
urban limited access roadways, coupled with theesmed duration of congestion on these
roadways, have raised concerns on the effect ak$ron safety and operational efficiency of
these roadways. Some researchers argued thatdieased truck traffic on freeways has not
only degraded the quality of operations and thectaral integrity of the pavements, but has also
lessened the level of safety on freewal)s (

Table 1.1: Total fatalities in the United Stated &forida

Year 2001 2002 2003 2004 2005
Total fatalities in US 42,196 | 43,005 | 42,884 | 42,836 | 43,443
Truck Involved in US 4823 4587 4721 4902 4935
Total fatalities in Florida 3,012 3,136 3,169 3,244 3,543
Truck Involved in Florida 365 376 365 377 406

Due to these concerns on truck traffic operatiom$ safety, there have been efforts to
reduce the effect of truck traffic on limited acgebighways. Methods that have been
implemented include improvements in highway desilja,introduction of operational strategies,
and the use the intelligent transportation systdrhe.improvements in highway designs include
modifications to highway geometrics, reconstructiog upgrading existing structures, and
changes to design standards to accommodate the wéddicks. Operational strategies that
have been implemented include the management ok tmaffic using the existing highway
facilities. These strategies include weight resbits on bridges, the introduction of express
truck lanes through toll plazas, speed restrictifmmstrucks, truck route restrictions, and truck
lane use restrictionssy



The use of intelligent transportation systems $® @nother method that has been used to
improve traffic operations and safety on highwaysick weigh in motion stations are one of the
applications that improve the operational aspe@ bighway. The proposed Advanced Vehicle
Control and Safety Systems, Commercial Vehicle rmfation Systems and Network are other
truck related strategies that are under researthese strategies are expected to improve
communication and vehicle operations, and therehgrove the transportation efficiency and
safety.

One of the strategies of interest in this studyhes truck lane restriction. Truck lane
restrictions have been implemented on many limdedess highways, and even on arterials
roads, for the purpose of improving efficiency aadety. Florida is one of the States that has
implemented this strategy. However, the effectigsnef this strategy has not been adequately
documented, hence, the motivation of FDOT for tesearch. The efforts made in this study are
expected to give FDOT a better understanding ofetffieacy of truck lane restrictions, and
provide recommendations for the development ofcydlbr the use of this strategy.

1.2  Objectives and scope

The implementation of truck lane restrictions asrtige country has been predicated on a
perceived principle that the restriction of trudks certain lanes of an urban limited access
highway would reduce crashes and increase the té\wsadrvice. The objective of this study was
therefore to conduct a study that would explain ¢ffect of truck lane restrictions on urban
limited access highways. This would be achievedoesforming a before-after study of these
types of highways in Florida and later conduct taitlsd modeling of crashes. The hope was to
identify the factors that contribute to crash ocence in areas with or without truck lane
restrictions. The geometric variables of interestude the length of highway segments, the
number of lanes, the number of interchanges, thebeu of on and off ramps, lane widths,
shoulder widths, the presence of a truck laneiotisin, and the presence of a high occupancy
vehicle (HOV) lane. Traffic variables likely to Ioknce the effectiveness of a truck lane
restriction include the average annual daily tcaffolume (AADT), the percent of trucks, and
operating speeds.

It is clear that driver behavior is generally a onagausative factor in the occurrence of
crashes on any highway. While all urban roadwayi@es that were to be considered in this
study were in the State of Florida, it can be adgiit driver behavior is not uniform across the
state, and that there are regional differencese difallenge in this research was to determine
social, economic, and ethnic factors that mightlarpregional differences, if any, in crash
occurrence.

The safety analysis reported herein combined withoagoing operational analysis of
truck lane restricted corridors in Florida, is likdo give a comprehensive understanding of
traffic dynamics in urban areas. This understagpdémould lead to the development of
guidelines for deciding which urban highway corrglocan benefit the most from the
implementation of a truck lane restriction. Fie&View of all urban freeway sites, combined
with simulation, would be used to propose recomragods for use by the Florida Department



of Transportation to develop statewide policy omckr lane restriction. The roadway
characteristic inventory (RCI) field handbook categes urban areas ranging from small urban
areas to metropolitan area®).(This study was limited to limited access roadsvégcated in
metropolitan areas only.

1.3  Methodology

In order to accomplish these objectives, a researethodology was established was
developed. Two of main purposes of this develophegresearch methodology were to ensure
that the proper amount of information was obtaif@dthis study, and appropriate procedures
were established to conduct the analysis. The rdetbgy included the following: creation of a
database, field data collection and verificatioglesting statistical methods, and choice of the
software to be used.

1.3.1 Database creation

The creation of a database was a significant aedssary effort for this study. Within
this database all the data that would be requicedahy analysis to be performed would be
recorded. The main elements of the database wash cata, geometric data, and traffic data.
The total number of crashes on all urban limiteceas highways was located in the crash data
element of the database. These data were obthioedthe CAR (Crash Analysis Reports)
database which is maintained by FDOT. In additiontlte total number of crashes, several
categories of crashes and their causes are codtaitieis database.

In addition to the crash data, geometric and tadfata were also extracted from the
CAR’s database. However, this was not the mairrceowof this type of data. Additional
geometric and traffic data were also obtained ffleOT. The information sources included
traffic CDs, online traffic data, straight line drams, interchange reports and video logs. The
collection of all these types of data assistechendhoice of software to be used for the analysis.
The type of data to be used in this study was amtd the type of data used by other researchers
in past.

1.3.2 Field data collection

Geometric data collected from the different soured recorded in the database needed
to be verified for the purpose of adding any miggilata element. Therefore, a field trip to all
urban limited access highways in Florida was magdddecember 2005 in order to verify the
existing database information and collect dataaimy missing elements. This verification and
additional data collection had to be completedheydnd of the year 2005 since that was the year
of the crash data to be used in the crash prediotiodel, which is discussed in detail in chapter
5. The main data that needed to be verified infiblel were the location of the truck lane
restriction corridors, the location of the HOV lacerridors, speed limits, the number of lanes
and the location of any construction activitiesttbauld affect the analysis of the highway
segments. The data collected during the fieldwpe then compared to the data in the database
and updated accordingly. Highway segments in witchstruction activities were observed
during the field trip were eliminated from analy$es avoid unusual variations in traffic and



driver behavior in the analysis. Truck lane resic corridors were observed on Interstate 95,
Interstate 75 and Florida’s Turnpike. These corsdre shown in Table B-2 in Appendix B.

1.3.3 Statistical analysis methods

The collection of the various types of data to Beduin this study led to the choice of
software and the statistical analysis to be usethis study. The first method of statistical
analysis selected was before-and-after analysis. tfhe of analysis determines the effect of a
truck lane restriction by comparing crash occuresnbefore the imposition of truck lane
restriction to crashes occurrences after the otistni was imposed. From this type of analysis
method a simple, but direct, answer on whethettrilnek lane restriction was successful or not
can be deduced.

Another method of analysis selected is referreégoa crash prediction model. This
method besides providing a simple answer to theesscor failure of a truck lane restriction can
also identify the effect of other variables on trascurrence. Since crashes are rare events, the
proper statistical distribution must be used in phhediction model. One of the basic statistical
distributions used to model rare events is thed@oiglistribution. However, this distribution has
a basic assumption that requires the mean and d@nence of the data to be equal. An
observation of the crash data collected for thersegs showed that the basic assumption for the
Poisson distribution assumption was not met. Thegethe search for another distribution to be
used in a crash prediction model was performed antegative binomial distribution was
selected. The negative binomial distribution modak used to produce conclusions regarding
predicted crashes and the effects of traffic, gggmand social economic characteristics. The
modeling was accomplished using the STATA statsoftware package which was developed
by the STATA Corporation. STATA has a graphical rusgerface that allows for almost all
commands to be accessed by pointing and clickimglittonally, STATA allows users to enter
their own commands, which makes the task of findiegright command by point and clicking
easier.

These two statistical analysis methods—before-dtea-amethod and the negative
binomial model—were used to make conclusions oneffects of a truck lane restriction on
urban limited access roadways in Florida. Thes¢hoas will lead to the confirmation or
rejection of the hypothesis that there are geometperational, and driver behavior factors that
can lead to the success or failure of a truck fasg&iction on a limited access highway in terms
of operational efficiency and safety.



CHAPTER 2

LITERATURE REVIEW
2.1 Overview

Improvements to highways are not made based onltherstructural condition of the
pavement or geometric features of the facility.ptavements are frequently made based on how
drivers react to these conditions and features.inguthe 1950’s when freeways were first
constructed {), they became the primary means of transportdtorpeople and goods across
the country. Freeways were expected to be efficeemd safe. These freeways were
characterized by higher standards for structurafngetric and traffic operational elements.
Having produced these freeways, the expected owawsas efficient roadways operating well
and safely. However, these freeways did not preducat could be called “a perfect ride”, i.e.
there were operational and safety problems.

Over the years a lot of research has been condiwtddtermine the factors that cause
these operational and safety problems, and to dpv&rategies to improve them. In general,
factors that affect the operation and safety oévra@ys and tollways can be separated into two
basic categories: (1) natural factors caused lyatic or environmental conditions, and (2) man-
made factors such as traffic flow conditions andrngetric features. Some of these factors, both
natural and man-made, can be reduced directly bgifgmog operations, and others reduced
indirectly by using more advanced techniques td fiays around them.

Weather, environmental and lighting conditions faictors that are fixed and can not be
modified. However, there are some advanced teogresd, Intelligent Transportation Systems
(ITS), being developed to allow drivers to overcoaremitigate these types problent ©).
Roadway geometric features are fixed elementsfa€iity that are designed based on the traffic
and other conditions at the time. Traffic flow cdrmahs are based on drivers in mobile vehicles
units that can be controlled by regulatory signghals and markings and other devices. Since
geometric features also affect traffic flow conolits, it is worth discussing first, methods for
improving traffic flow conditions, and thereby, spgons and safety on freeways and tollways.

A detailed literature review was conducted usingiots sources, such as published
studies, unpublished studies and other reporisbtain information on the management of truck
traffic, truck safety, and the operational aspeétguck lane use restrictions. At the end of this
chapter, a summary of this literature review isspreed. This summary gives an overview of
the results reported from the different studies i@pmebrts on the implementation of truck lane use
restrictions.

A number of these studies have addressed issugsialf traffic operations and truck
safety. These studies have been motivated by thd growth in truck traffic on these roadway
systems. During the 1950’s when freeways were fisistructed, they became the primary
means of transportation for both people and gotusecent years there has been dramatic



growth in truck traffic. This growth has promptadconcern by roadway users for both the
operational efficiency and the safety of theselifaas.

2.2  Effects of trucks on operations and safety

One of the main concerns with the growth in trueiffic is the effect on the operational
efficiency of roadways. Some of the operationakabgeristics that are altered by the presence of
trucks on freeways and tollways are travel timesesl) headways, and the Level of Servige (
10, 11. A number of authors have completed studies esdlaspects, either by observation of
the performance on existing limited access faesitor by using computer simulations. These
studies report on the effects of trucks on theadways.

The operational effect of trucks is demonstratedhim analysis of level of service for
freeways. The Highway Capacity Manual (HCMJY) introduces an adjustment factor for heavy
vehicles which includes trucks, buses and recreakieehicles (RV). Since there is no evidence
of a distinct difference in the performance of ksi@nd buses, they are treated identical in the
analysis. However, RVs are considered differenhftaucks and buses, but still part of the heavy
vehicle factor. Equation 2.1 shows the adjustmaontor for heavy vehicles as presented in the
HCM.

1
foy = 2.1
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where E; and E; are passenger car equivalents for trucks/buseseaneiational vehicles in the
traffic stream, respectivelyR and P, are the proportion of trucks/buses and recredtiona
vehicles in the traffic stream, respectively; ahg is the heavy vehicle adjustment factor.

As expressed in the above equation, the highepéheentage of trucks, the smaller the
adjustment factor. This will increase the floweran the traffic stream and thereby, affect the
level of service of the freeways which is dependenthe density.

A safety study on the New Jersey Turnpik@)(compared car only lanes with mixed
flow truck and car lanes. The study was conductedextions located on the northern part of the
turnpike. The first section was between interclesnt0 and 11, which is about 2.5 miles. The
other section was from interchange 11 to 13, wischbout 5.3 miles. This facility is a dual —
dual facility where the inner lanes are dedicamdplassenger cars and the outer lanes are for
mixed traffic, i.e. passenger cars and trucks.tRese sections the inner lanes were three lanes
and the outer lanes were four lanes.

The analysis of crashes for this facility foundréhevere more crashes in the outer lanes
with mixed traffic than in the inner lanes with thassenger cars only. Another finding was that
the most frequently occurring crashes were sidessvgn both the inner and outer lanes. More
sideswipes occurred in the outer lanes than inirther lanes. Crashes involving the collision
with objects occurred more often in the inner lathes the outer lanes. Another observation was
that rear end collisions occurred more frequentlyhie outer lanes than in the inner lanes. This



higher frequency of rear end collisions in the olémes were thought to be the effect of the
wider speed variation and the more unstable traffitditions in these lanes.

The operational analysis for this facility was coogkd using the computer simulation
software VISSIM. The researcher evaluated the appanpact of grade on entrance and exit
ramps. To ensure an adequate measurement of gapmwit thoroughly examine truck
deceleration and acceleration, a 20 mile simuléteglway section for truck only was used. To
calibrate this model, truck performance modelingl amuck facility modeling was used. The
analysis divided the terrain in two groups; graflesn O to 2 for lightly rolling terrain and
grades from 2 up to 4 for steeper rolling terrdihe results showed that the maximum truck
capacity achieved was 1475 trucks per hour perdacdethe lowest capacity was 1025 trucks per
lane per hour at the highest grade (4 percent jrade

In another study in Virginia, a task force was fednmto conduct a comprehensive
examination of the causes of large truck crashespatential solutions to address these causes
(13). The goal was to identify engineering and tedbgy measures that have the potential to
improve large truck safety. Solutions to improveck safety were divided in three categories:
Intelligent Transportation Systems (ITS) solutionsaffic control solutions, and geometric
design solutions.

One ITS solution was a truck speed advisory systehich detects and evaluates the
speed of trucks and informs the driver if they wieeling too fast for the current conditions.
Another ITS solution involved traveler informationTruck drivers are given information on
congestion, weather or other conditions of the rad@ad. This gives truck drivers the
opportunity to make real time route decisions basedictual road conditions. In vehicle ITS
systems were also found to be solutions for imprgviarge truck safety. These involved
collision avoidance technology, driver conditionrmiag systems, fleet management systems
(driving log recorders) and vehicle safety systems.

Traffic control solutions involved the use of rumbstrips, lane use restrictions and
proper signal phasing. Geometric design solutiwese the introduction of truck escape ramps,
improvements to parking facilities and road sataiylits.

A survey of the Virginia Department of Transpomati(\VDOT) personnel was made to
determine existing measures being used to imprangee ltruck safety. Similar to the suggestions
made by the task force, VDOT personnel used ITShaust, geometric design methods and
traffic control methods. However, an additional sw@a being used was
organizational/coordination improvements. This iwed reports from districts that includes
information on complaints about truck speeds, vasrand noise levels. This was an effort to
provide the Virginia Trucking Association with infoation on truck operations in an area before
a potential problem arose.

Results from the task force were divided into thcategories: areas of consensus, areas
of conflicting opinion and evidence, and areas tie#d more research. The measures that had
consensus were those that involved enforcementpowvements to traffic phasing, improvements
to the geometric design of interchanges, truck msecamps and climbing lanes, rumble strips,



traveler information systems, and speed advisosfesys. The measures that had conflicting
opinions and evidence were truck lane use reginstiand the use of differential speed limits.
The truck lane use restriction results on Intees##85 showed an increase in crashes, although
there were areas where safety improved with théementation of the truck lane use restriction.
In vehicle ITS systems was the area that neede@ mesearch, since these systems were still
under development and the number that were deplasednot large enough to determine the
actual safety benefits.

Hiselius (4) studied the relationship between crash frequearay homogeneous and
inhomogeneous flow in Sweden. This study describesrelationship between the number of
vehicles per hour and crash frequency. A homogenheoad system was studied with the
assumption that only traffic flow affected the nwanlof crashes. The first case of this study
considered only homogeneous passenger car flow, #ed second case considered
inhomogeneous flow, which included passenger caglstiaucks. The analysis used Poisson and
Negative Binomial models which showed a good fitmthe data that was collected. The results
suggested that as the number of cars increasedxfeeted number of crashes increased. It was
reported also that with the increase number ofksuen the roadway, there would be and
increase in number of expected crashes. This tiiasuded to the more dangerous overtaking
maneuvers. However, the results of this study eteit that as the number of trucks increased on
the roadway, the number of expected crashes decte@his result was justified by saying that
as the number of trucks increased on the roadvaaye twas a possibility of a decrease in traffic
speed. The results also pointed out that the ungasaion, contributed by trucks sharing the
road space, gave increased attention by all driveD, the increased number of hours with a
higher volume of trucks coincided with good roaahaitions and more hours with experienced
drivers on the roadways, thereby, making the rogdsafer. However, the limitation of this
study was that a low sample size could have affiette conclusions. Therefore, no clear
understanding could be given about how homogenandsnhomogeneous traffic flow affected
truck related crashes on freeway segments.

Another study in Utah by Miaoul$) reached the same conclusion as that of Hiselius.
Miaou conducted a study on the relationship betwagrk accidents and geometric design. The
results of this study reported that as the pergentd trucks increased on a rural freeway, there
was a decrease in number of crashes. His hypothesighat for constant vehicle density, the
increased percentage of trucks would reduce tlgpémrcy of lane changes, hence, reducing the
number of truck/car collisions on the freeway. @thtudies show different results to those just
described. Jovanis and Chamly eveloped a model with the relationship betwesslees and
vehicle miles of travel. They studied the effectrafffic exposure and collision types on Indiana
highways. Their results found that the increasethennumber of truck was usually associated
with an increased in number of crashes. Howeves iticrease in the number of crashes was at a
decreased rate for all truck related crashes. \tHith study it was difficult to distinguish the
marginal effect on cars or trucks as the numbeebicle miles of travel varied in the study.

2.3  Measures to manage truck traffic

The growth of truck traffic on freeways and tollvgalyas led to a number of studies that
deal with issues related to the overall trafficetpfand operations as mentioned earlier. Since the



introduction of limited access roadways, most gaa@sbeing transported using these roads and
trucks are the main means of transfer. The sizeogedational characteristics of these types of
vehicles have prompted concerns by road usersseltwncerns have lead to studies that analyze
their effect on the roads and the imposition olufatjons to reduce the impact of these types of
vehicles on operations and safety.

Several strategies have been implemented to overctm safety and operation
challenges posed by the increase of truck trafficlimited access roadway4l, 1. These
strategies include improvements in highway destbe, introduction of facilities for trucks,
operational strategies, and the introduction dliigient transportation systems. Improvements in
highway design includes the upgrade of highwaysygocs, new or upgraded structures, new
or improved pavement, and modified design standdrag specifically address trucks.
Considering roadways facilities for trucks suggebtt in some areas, there is a need to justify
the separation of trucks from other types of vehidome of the methods suggested were
dedicated roads for trucks or commercial vehicéggcial use lanes for trucks or commercial
vehicles, truck climbing lanes and dedicated tmackps.

Operational strategies are concerned with the namaegt of existing facilities.
Suggestions for the operational management of titafkic were lane use restrictions, time of
day restrictions, roadway restrictions, parkingmesons, incident management, and improved
inter-modal operations. Other restriction strategiaclude weight restriction on bridges,
congestion pricing, express truck lanes throughplakzas, and the restriction of truck operations
during peak travel time for loads requiring permits

The management of trucks using intelligent transpion systems makes use of the
information, communication, sensors and contrahim@togies to improve transportation system
efficiency and safety. The management systems stegyén this area were Advanced Vehicle
Control and Safety Systems, Commercial Vehicle rmmftion Systems and Network. These
systems would assist on the strategies for fatfigatruck flow and introducing warning devices
for safety purposes.

Some of these strategies are still under resedoch, many have already been
implemented. According to the National Cooperatitghway Research Program (NCHRP), the
most frequently cited types of improvements, thaweh already been implemented, were
improved pavement, climbing lanes, lane use rdgtns, and weigh in motion systems. These
strategies, however, need additional evaluatioarder to determine the potential benefits and
Ccosts.

For the purpose of this study, the operation ametpassociated with trucks on freeways
were the two major concerns. Since a truck landéricken was one of the strategies for
improving the safety and operations on a freewajetailed analysis was imperative in order to
analyze the benefits of this strategy. A truck lase restriction has been one of the most popular
strategies on freeways. This strategy restrictsks from certain lanes to separate them from
fast moving vehicles, and thereby, improve traffperation and safety. The next sections report
on several studies undertaken to evaluate truek lge restrictions on freeways.
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2.4  Safety and operations of truck lane use restriction

Several measures that have been taken to managettaffic on roadways were truck
lane use restrictions, differential speed limit fiarcks, and truck route restrictions. In this stud
the emphasis is on truck lane use restrictionshenlitmited access roadways. A number of
studies have evaluated the effects of a truck leseerestriction on safety and operations, and
used the results to develop policies on truck kase restrictions. However, some studies have
produced different results and conclusions on ffexts of a truck lane use restriction, especially
on safety.

2.4.1 Truck lane use restrictions in Florida

A study was conducted to evaluate a truck lanereseiction on Interstate 95 in Palm
Beach County Floridal@). The truck lane use restriction on this sectioaswmposed in
February 1990 and trucks with 3 or more axles weséicted from using the left lane between 7
AM and 7 PM. The analysis method used for this wtwds a before and after analysis, and
involved only the section with the truck lane usstriction. There was an attempt to make a
comparison analysis using an Interstate 275 sieampa, which had comparable volumes with
the Interstate 95 section during peak periods. Hewefurther analysis revealed that this
comparison site had different ramp configurationck volumes, etc. Therefore, the site could
not be used in a comparison analysis. Insteadatiieors used the non restriction hours as a
control for the analysis. Based on the results,tthck lane use restriction appeared to have a
significant impact on the reduction of total craslamd PDO crashes involving trucks and non
trucks. However, the impact on injury crashes wassignificant. There was a significant
impact in the reduction of truck only PDO crash&ighough there was a significant decrease in
crashes, the results were still questionable bectaffic during non restricted hours was very
low with 75% of the traffic commutes during the dkulane restriction hours. The authors
concluded that since the truck lane use restriatemluced truck crashes, which are often more
serious and often results in a highway closuresaguuificant delays, it was beneficial. However,
they also found that the truck lane use restrictrammeased the interaction between trucks and
non truck traffic at freeway entrance and exit ramjhis increased truck density and damage to
the outside lane. Also, the concentration of truckghe right lanes was found to block the
guide/exit signs and is also a potential problentriack and non truck traffic.

Another study was conducted by the FDOT on Intez<2& in Broward Countyl{). The
purpose of this study was to evaluate an experiahémick lane use restriction on this section of
freeway. The experiment commenced on May 3, 1988raviobservations of the operational
characteristics and safety of the freeways wereem@akle distribution of traffic on this section of
the highway showed that, 3 or more axle trucks rdmutied to 4.2% of the total volume; other
trucks, buses and recreational vehicles contribtdet6% of the total volume; and automobiles,
pick ups, and motorcycles contributed to 91.2 %thed total traffic. Based on a 24 hour
classification study, a 12 hour restriction pericem 7AM to 7PM was implemented. This time
period had the greatest volume of large trucksartds. The observation of compliance showed
that during the study period, no month had a coemgk less than 98%. The distribution of truck
traffic and automobile traffic on the three laneddoe the truck lane use restriction was in the
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ratio of 1:2:1 for trucks and 3:3:2 for automobile$his ratio is for the left, center and right
lanes, respectively. The introduction of truck larse restriction managed to shift almost all 3 or
more axle trucks from the left lane, but it made gnoportion of automobiles decrease slightly
from the left lane.

Speeds and truck travel times were also obserVéd. study found no significant change
in speeds after the truck lane use restriction wgmsed. The maximum increase in travel time
was less than a minute for the off peak perioderg&hwas a slight decrease in travel time during
the evening peak. The crash analysis used a 9 npamibd before and a 9 month period after,
between January 1981 and January 1983. The reshdtged that the gross number of crashes
decreased by 3.7% for the whole day, but increbgetl 7% during the truck lane use restriction
hours. The crash rate also decreased by 2.5% wiresidering the whole day but increased by
about 6.3% during the truck lane use restrictionrboAlso, there was an increase in multi
vehicle crashes of 10.8% during the restrictionre@nd 0.3% for the whole day. However, the
proportion of crashes involving 3 or more axle ksidecreased by 3.3% during restriction hours.
According to this study, there was not much gaibgdhe truck lane use restriction, but FDOT
kept the restriction on this section because obthexall reduction in injuries and fatalities.

2.4.2 Truck lane use restrictions in South Carolina

The evaluation of a truck lane use restriction outB Carolina by the South Carolina
Department of Transportatiodg) revealed that the implementation of a restriciom sections
of Interstate 85 reduced the number of crashesraddced speeds. In addition, the average
property damage and fatalities were reduced sagmfly. Interstate 85 was one of the most
dangerous highways with about 20% trucks and amageespeed of 73 MPH. After the
implementation of the truck lane use restrictionNavember of 1999, speeds decreased and
estimated damages fell by 53%. No fatalities imiva trucks were observed and the number of
crashes with injuries fell by 72%. Compliance wiltle lane use restriction was very high with
only 1% of trucks violating the restriction.

However, there were mixed feeling from the publ®ome truckers felt they were being
exposed to more dangerous conditions because afoiineentration of trucks on the two right
lanes of the interstate. Others felt there woul@dbe&ffect on the capacity of the highway due to
the concentration of the large trucks on the twghtrilanes, and speed discrepancies would
evolve because of the free flow in the left langeport from the Highway Patrol Captain for the
area reported there was smoother and safer tfédfi; and the number of aggressive driving
complaints had significantly decreased. The numifeimproper lane changes was, also,
significantly reduced by the introduction of truleke use restriction. Lane changes are a major
cause of crashes. The local public gave positieglldack and suggested that truck lane use
restriction be placed on other sections of thiddvwey. However, the conclusion made by this
report was that the reduction in speeds and amfissiduring this evaluation may have been
caused by other factors such as an increased peesédaw enforcement. Therefore, further
analysis was deemed to be necessary to evaluateettits of a truck lane use restriction.
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2.4.3 Truck Lane Restriction in Texas

An evaluation of a truck lane use restriction dest@tion project on Interstate 10 East
was made on an 8 miles section between Waco anttl&g&reets in Houston, Texakd]. This
project was implemented based on a request froraustdn City Councilman, who was seeking
alternatives for improving truck safety on Houstoreways. This study was lasted 36 weeks and
the evaluation and monitoring plan involved obsBovs of compliance, enforcement, crash
records, freeway operations, public perception peribdic updates. The results from this study
showed the level of compliance was from 70% to 8@%70% level of compliance was
considered acceptable, while a 85% and higher lgaslconsidered a high level compliance and
desired. Enforcement was one of the driving forndbe level of compliance. The assessment of
enforcement showed that the Houston Police Depaitrsigictly enforced the truck lane use
restriction by issuing citations to truck driverfiavviolated the restriction. Most of the drivers
who received citation were from outside Houston arefe not aware of the truck lane use
restriction. The analysis of crashes on this sectibthe demonstration project showed crash
rates reduced from 7.5 crashes per week to 2.9esgser week, which is a reduction of 68%.
However, since the data was only for 36 weeks,nelagion could not be made on the effects to
crashes. Conclusions for this analysis neededaat lene year of crash data. In addition, there
was a slight change in 18—wheeler truck involvenmashes during the demonstration period.
They were involved in 20 of 87 crashes (23%) wité testriction, compared to an involvement
of 89 in 391 crashes (22%) without the restriction.

The analysis of the freeways operations was coeduby observing the speed, travel
time and volume on the freeway sections for the alestration project. The analysis was made
using data for two years prior to the introductafrthe truck lane use restriction and two years
after. There was a noticeable increase in spesdnre sections of the demonstration project and
some sections had a decrease in speed. There ovesydr, no appreciable impact on the travel
time on the freeway. The decrease in speed wasteepbtw be caused by construction activities
approaching the downtown area. Analysis on the aisdgthe left lane showed there was an
increase in traffic volume of about 12 percent dgithe morning peak and an increase of about
11lpercent during the evening peak. These increasmstually increased the throughput on the
freeway. A survey was conducted to evaluate pyiception of the truck lane use restriction.
Two sets of questionnaires were distributed. Gateves designed for truck driver and the other
set was designed for passenger vehicle drivers.r@fidts from this survey showed that truck
drivers commented negatively to the truck lane nesgriction, while passenger vehicle drivers
were in favor of the restriction. Truck drivers waroncerned with the signing for the restriction,
which they indicated was not adequate. They aldacated that passenger vehicle drivers were
the problem.

Another study conducted in Texas involved an opamat evaluation of a truck
restriction on Interstate 20 near Fort WorQ)( The study examined the effects on vehicle
distribution, vehicle speeds and the time gap betweshicles. The analysis in this study used a
before and after method for each of the three djoe@ characteristics. Also, a statistical
comparison was used in order to observe the sogmifie of the difference between the average
operational characteristics. The results repontenh fthis study showed that compliance with the
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truck lane use restriction was between 62% and 7B%.researcher observed that there was a
small ratio between total trucks and total traffefore the truck lane restriction. The percent of
truck using the left lane in comparison to totaffic was 1.3 percent or less. After the truck lane
use restriction was implemented, only 0.4 percdrtucrks used the left lane. The percent of
trucks that used the left lane in comparison totth& number of trucks was 11.7 percent before
the restriction and 4.4 percent after the restictiFurther, the author compared the distribution
of traffic before and after the restriction. Thestdbution of vehicles was fairly equal. The
percent of trucks on the freeway was 8.4 and 14r2gmt during peak and off — peak periods,
respectively, before the restriction. After theckuane use restriction was implemented, trucks
were 6.6 and 15 percent during peak and off pedkqs respectively. However, the percentage
of truck in the middle lane decreased and thereoamfis an increase in the percentage of trucks
in the right lane.

The speed characteristics for trucks decreasedeqaestly in the westbound direction
and during the non peak periods increased in teeand direction. The speed of the cars had
the same pattern of change, although changes veaeraly smaller in magnitude. The average
speed differential in each lane, as defined preshguvas compared from before and after the
restriction. The results showed there was a deeréa speed differentials in the eastbound
direction during the peak period before the restm; and no difference in speed differentials
after the truck lane use restriction. The analgsithe gaps between vehicles showed there was
no significant difference in gaps before and afterrestriction. This result reflected the facttth
the sites were in a rural area where average hgadware large even during the peak period
(usually greater than 5sec). Therefore, the astiminthe following vehicle were not greatly
affected by the actions of the leading vehiclesost of the cases.

2.4.4 Truck Lane Restriction in Virginia

A case study on truck lane use restriction on #tée 81 at Buchanan, Wytheville and
Christiansburg in Virginia 41) was conducted for the purpose of simulating icaffow
elements on freeway segments under conditionsstficted and non — restricted truck lane use
restrictions. The traffic flow elements examined revedensity, lane changes and speed
differentials. Each of these is an output of the&eBIRM model and was used to provide insight in
the performance of the freeway segments under afgeaffic and geometric conditions. The
results from this study found in the Buchanan di@h directions had no impact on the three
performance measures when trucks were restrictebetdeft lanes. This was also the case in
Christiansburg southbound. However, northbound sfilrisburg and eastbound Wytheville had
an increased speed differential when trucks westiceed to the left. Restricting trucks from
the right lane caused the number of lane changetease for the Buchanan and Christiansburg
sites. For the Wytheville site the restriction be tright lane increased the speed differentials on
the eastbound site. The Wytheville westbound sése the only site that had the density affected
by the restriction. When the truck lane use restm was on the left, the density increased, and
also, the number of lane changes increased. Thisb@aause this site had entrance and exit
ramps which contribute to the increase in the nurob&ne changes.

14



2.4.5 Truck Lane Restriction in Tennessee

Cate R2) evaluated the operational characteristics ofktrleme use restrictions and
reflected the results to its effects on safetysTtudy was conducted using data from Interstate
40/75 in Knoxville, Tennessee. To analyze the ¢féé@ truck lane use restriction, a number of
factors were taken into consideration includingdgravolume, truck percentage, and the
presence of ramps. These factors or a combinafitimese factors were used to assess the effect
of a truck lane restriction by developing a numtsescenarios that can identify the effect of each
of the factors with the inclusion of a truck lanseurestriction. The first of the two main
scenarios were different combinations of theseofacivithout a truck lane use restriction. The
second was the combination of these same factorshis time, with a truck lane use restriction.
The operational characteristics that were assaasis study were vehicle density, travel time;
speed differential between cars and trucks, anel ¢eanging frequency.

The effect of a truck lane use restriction was tbtmbe minimal on level terrain for the
above mentioned traffic operational characteristidswever, the effect was more sound when
analyzing the effect on graded terrain. With theoduction of a truck lane use restriction in the
simulation on the level sections, there was a slighrease in vehicle density and level of
service. When a 2% grade was introduced, the tiarek use restriction showed an improvement
with a reduction in the vehicle density. Howevége increase in grade to 4% showed more of an
impact from the truck lane use restriction, sincesimtrucks are greatly affected by steeper
grades. Therefore, the level of service withoet tbstriction was improved by the introduction
of truck lane use restriction. Travel time for g&asger cars was also another operational
characteristic that showed improvement with theoohiiction of a truck lane use restriction,
especially in the scenario with steep grades. Sddtstentials between cars and trucks slightly
increased on level terrain by less than 1mph. Hewewith grades introduced, the speed
differentials between cars and trucks greatly iaseeup to 9.9 mph. Also, the lane changing
behavior was observed to be reduced with the iotton of the truck lane use restriction. This
suggests that the opportunity for collision is reelliby limiting the interaction between vehicles.
This indicates there are theoretical safety ben&dit truck lane use restriction from reduced lane
changing.

2.5  Efficiency of truck lane restriction

Truck lane use restrictions have been the most agplication for managing truck traffic

in the context of traffic operation and safety. Hwer, there remains a need to evaluate the
efficiency of truck lane use restrictions on theefvays and determine just how well they
improve operations and safety. A study was madarowperational performance model of a
freeway truck lane use restrictiob3]. The objective of the study was to develop aeragonal
performance model that could assist in identifyimg most operationally efficient truck lane use
restriction alternatives for freeways under praugilconditions. The model includes the number
of lanes, interchange density, free flow speedyw@, truck percentage, and ramp volumes. The
observed operational performances were average sttgeughput, speed differentials and lane
changes. This model was also expected to proviftenration on the level of truck and non
truck volumes required for the justification to ilment a truck lane use restriction alternative,
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and the expected travel speeds and throughputofddors before and after the implementation
of a truck lane use restriction method.

The results from this study show that the impleragom of truck lane use restriction, in
general, increases the average speed under caorsditiblow interchange density, low truck
volumes and low ramp volumes. With densely spat&dhanges, high truck volumes and high
ramp volume, the speed was found to decrease. Howeshen a large number of restricted
lanes are used, the speed reduction is neglighether finding was that a larger number of
restricted lanes resulted in a higher throughputeuriow truck percentages and with widely
spaced interchanges. Statistical analysis showetk tivas a significant difference between
restricted and non restricted lane groups, and niagnitude increased as the number of
interchanges, ramp volumes, truck percentage as&l ffow speed increased. Another finding
was that truck lane use restrictions significantbduced the number of lane changes by
separating slower moving traffic from faster movitrgffic and reducing the occurrence of
vehicle overtaking one another. The reduction melahanges suggested that there could be a
reduction in crashes since lane change is a patetiise of crashes. For better performance of a
truck lane use restriction, the researcher sugdéktt a single lane restricted from use by trucks
would be suitable for three, four and five lanesfays, while two lanes restricted from use by
trucks would be suitable for four, and five laneefivay sections, except when the interchange
density is high and the truck percent is largenthaeerage.

Another project, mentioned earlier on Interstate(19, was an 8 mile demonstration
project. Although this project was a success Wwdhitive opinions from the public on truck lane
use restrictions, there were still challenges tiate faced on the implementation of this type of
truck safety improvement measure. One of the chgd#le was on the criteria that freeways need
in order to implement a truck lane use restrictiBased on their study, a candidate freeway
section for an efficient truck lane use restrictghould meet the following criteria. First, the
section should have six or more lanes. The secotation was the length of the truck lane use
restricted corridor should not be less than siemih length. The total truck volume was another
criterion which needed to be more than 4%. Anotirgerion was at least 10% of the trucks
using this freeway are using the left lane, andetlshould not be any left side ramps within the
limits of the truck lane use restricted corridoSigning was also a major concern in the
implementation of a truck lane use restrictioncsitruck drivers complained that the signing
was a problem. The task force for this project pegul that for the restriction to be adequately
posted for truck drivers, the signing should emp®a$vehicles with 3 or more axles” to allow
enforcement of all vehicle classification includadhe law.

The case study in Virginia on Interstate 81 at Bungim, Wytheville and Christiansburg
sites 1) gave recommendations for efficient truck lane restriction practices. There analysis
of the change in density, differential speeds amk Ichanges, assisted in analyzing the most
efficient methods for the application of truck lamee restrictions. One of the recommendations
was to restrict trucks from the left lanes on higlyw/ with grades of 4 percent or higher. This
type of restriction will assist in separating trackvhich have lower performance on steep grades,
from faster moving vehicles, especially passenges.cAnother recommendation was to not
restrict trucks from the right lane, because tiaetof restriction increases the number of lane
changes and thereby, the potential for crashes.
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2.6  Summary of literature review

Literature has shown how trucks have been affectiagways operation and safety, and
has made suggestions on the management of trucksnded access roadways. Some of the
literature has suggested that the increased imuingber of trucks on freeways give a positive
impact on safety, and some literature report otlemwThese two contradicting conclusions
show that to determine the effect of trucks ontyafea great challenge to engineers and more
robust studies are need. However, the effect aki'wn operations has been clear and there is a
clear indication that the increased number of tsuck a freeway reduces the operational
performance of the facility. Operational perforroans indicated by speed, travel time, vehicle
density, and the overall level of service (LOS)eTiecently used truck management strategies
are lane use restrictions, route restrictionsjntreduction of climbing lanes, and truck weigh in
motion systems. These strategies have been shoimmptove traffic operations and safety. The
main focus in this study was the effect of truakdaise restrictions on the freeways.

A summary of the literature review results on trieke use restrictions has demonstrated
that this strategy improves the operations of theways by improving traffic density, increasing
vehicle speed, and in turn, reducing vehicle trawee. The implementation of truck lane use
restriction has also been reported to improve gdfgtreducing the number of lane changes on
the freeways. Lane changing creates a high pateioti the occurrence of crashes. However,
some of the literature has also indicated thatitiduction of a truck lane use restriction
increases the differential speeds between lanesgshwincreases the potential for crashes.
Without question, there has been mixed results ftoenstudies on the safety effects of truck
lane use restrictions on freeways.
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CHAPTER 3
DATA COLLECTION
3.1 Overview

The evaluation of the safety implications of trueke restrictions focuses on Florida
limited access highways located in urban areasreftwe, the data collected had to include all
urban freeways and tollways that have some formmootrolled access. The US Census Bureau
defines an urbanized area as, an area with a papulaf at least 50,00024). In this study,
however, the FDOT’s urban roadway categorizatiendefined in the Roadway Characteristic
Inventory (RCI) 6) database, was also considered. The RCI databessfies urban areas into
four groups: small urban areas, small urbanizedsarkarge urbanized areas, and metropolitan
areas. The population distribution associated Witk classification scheme is shown in Table
3.1. The actual Florida urban geographical aredis\g under each category are shown in
Appendix B-1.

Table 3.1: RCI database classification of urb@asr

Urban areas Population distribution
Small urban areas 5,000 — 49,999
Small urbanized areas 50,000 — 199,999
Large Urbanized areas 200,000 — 499,999
Metropolitan areas > 500,000

The use of Census Bureau and RCI database defigiter] to selecting roadways that
fall under “metropolitan areas” as seen in Table 8nly four regions in Florida qualify under
this definition. These are Region 1 comprised af/& county; Region 2 comprised of Miami
Dade, Broward and Palm Beach counties; Region 3pdsed of Sarasota, Hillsborough,
Manatee and Pinellas counties; and Region 4 corgpo$ Orange and Osceola counties. These
regions are shown in Figure 3.1.

As discussed in the introduction chapter, the Bborinterstate Highway System is
composed of 4,035 miles of existing and plannedimubdal transportation corridors of which
3,943 miles exist. In the four highly urbanizedioms shown in Figure 1, there was a total of
1216.2 centerline miles of urban limited accesh\wiys which constitute 31% of the existing
highways in Florida. Within this 31%, 430.3 celiter miles have truck lane restrictions
implemented, which is 35% of the miles considem@dtliis study and 11% of the entire Florida
Interstate Highway System. Following the selectbhese urban limited access highways, the
next task in the analysis process was to createfenous segments of the selected highways.

3.2 Road segmentation
One of the challenges faced in this study was teld@ roadway segments that have
fairly homogenous geometric characteristics. Tsues uniformity of the segments, a number of

criteria for segmenting the roadways were usece firkt criterion used was the consideration of
traffic characteristics. A roadway segment hadteot or end at a major traffic generator, such
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as a freeway-to-freeway interchange or at an orpramoff-ramp contributing more than 10
percent change in through traffic. Using thisesian, there was the assumption that there would
be a good distribution of segments with differerdffic characteristics and different crash
characteristics.

FLORIDA REGIONS CONSIDERED FOR ANALYSIS
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Figure 3.1: Regions considered for analysis

Another criterion for segmentation dealt with getmgecharacteristics of the roadways.
Within these major generators, there were notadeges in geometric characteristics involving
the number of lanes and other factors, particularlgighly urbanized counties of Broward and
Miami-Dade. However, some of the lanes were naicty through lanes, but rather auxiliary
lanes, which started at the beginning of an engdo@ freeway and ending at the following exit
or downstream two to three exits. This situaticedm it imperative to define lanes in order to
get the correct type of segmentation with thisecidin.

The segmentation by number of lanes was based @rexisting through lanes. A
through lane was defined as any lane from the egstrinterchange that goes past a downstream
interchange. All other lanes that did not fit tbigerion were regarded as auxiliary lanes; that i
they enter the freeway on the upstream interchandeend in the next downstream interchange.
An illustration of through lanes and auxiliary Iane shown in Figure 3.2. To obtain reasonable
homogenous segments and to avoid having too magyesds, it was important to combine
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some sections that had different number of thrdagles by using a weighted average formula
given as:

_Auxiliary
——=——""Lanes

\

2

Figure 3.2: Auxiliary lanes and through lanes.

Nz (3.1)

whereN is the number of lanes for a particular segmeris, the number of lanes in tife
section of the segment, ahds the length of th&" section.

Furthermore, additional segmentation was done basedhe presence of a truck
restricted lane or a High Occupancy Vehicle (HOaf)d. The beginning or ending of a truck
lane restriction or HOV lane led to the separabérsections based on the likelihood of these
factors influencing crash occurrences. Finally, #peed limit was used as a segmentation
criterion. This is a traffic variable that is thghu to influence operating speeds and the
probability of crashes. It was important that nue segment be analyzed with two different
speed limits within the segment.

Following the application of all the criteria dissed above, a total of 128 segments were
obtained. The attributes of each segment are showppendix B-2. It is noteworthy that the
geometric, traffic, and crash data associated eatth segment, as shown in Appendix B-2, were
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gathered from the RCI database, Straight Line Riagr (SLD), video logs, Crash Analysis
Record (CAR) database, and physical observatiodrivyng along the highways to verify these
characteristics. The data characteristics assatiaith each segment are discussed below.

3.3 Geometric data

The geometrical data for the segments were obtdnoea the Roadway Characteristics
Inventory (RCI), straight line diagrams (SLD), vidi®gs, and by field data collection. The RCI,
SLD, and video log information is maintained by FD@nd is updated every year in order to
obtain current conditions of the road for plannengd maintenance purposes. Data collected
from these sources were for the year 2005, which thia year used for crash modeling as
discussed later. The geometric data assembled therenumber of lanes, the number of
interchanges, the number of ramps, the presenadratk lane restriction, and the presence of a
HOV lane. In order to ensure that construction soweuld not cause significant difference in
the lane characteristics, all segments in whichstraotion was taking place were not considered
in the analysis.

3.3.1 Lane characteristics

In the 128 segments of urban limited access higbvilagt were analyzed, the number of
through lanes ranged from two lanes in one diraatibtravel up to 6 lanes in one direction. As
indicated earlier, the definition of through lanesed in this study excluded auxiliary lanes in
each segment since the main concern was the change through lanes in a segment and the
number of through lanes is closely associated with intensity of traffic. The number of
through lanes from the beginning of the segmentht end was not constant. Therefore, to
determine the average number of through lanes feegment a weighted average of sections
within the segments with a different number of Emas calculated. The weighted average was
taken against the length of all sections within ti&or segment. Auxiliary lanes, acceleration
lanes and deceleration lanes were excluded incdi@ilation. The equation for calculating the
number of through lanes for a given segment was/stas Equation 3.1 above.

3.3.2 Interchange characteristics

Interchanges are systems of interconnecting roaslwéi one or more grade separations
which provide traffic movement between two or mosadways or highways of different levels
(25). The interchange characteristics were also dnthe criteria used in picking roadway
segments as discussed earlier. The interchangésnftuenced segmentation were those that
were generating a significant amount of traffic gothe highway being considered for
segmentation. The interchanges that did not haigraficant impact on through traffic along a
highway were not considered for segmentation. @hesignificant interchanges were counted
as part of the number of interchanges counted mwdlparticular segment.

The number of interchanges within a segment wastedufrom the straight line
diagrams (SLDs) and the interchange reports provige FDOT. The minimum interchange
spacing for urban freeways is one mig5)( To quantify the spacing of interchanges within
segments, interchange density was calculatedrchdage density is given by equation (3.2).
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|
ID=-1
g (3.2)
Where: ID= interchange density
l; = Number of interchanges in thesegment
l; = Length of the lj segment

From the collected data, the interchange densitged from O to 4 interchanges per mile
with the average of 0.9, indicating that there weagments of the highways with closely spaced
interchanges, i.e., interchanges less than oneapdet. Where there was a zero (0) interchange
density, there was no interchange within that segniehe segments with the shortest lengths
were mostly located in Dade County.

3.3.3 Ramp characteristics

A ramp provides entrance to or exit from a limiteztess highway. Ramps are defined
by the types of arrangements and size of turniaglways, and connect two or more roadways
for high speed merging and diverging. The rampradtaristics in most cases depend on the
interchanges that are within each segment such nbatally the number of ramps is
proportional to the number of interchanges. Stheeonly access to the limited access highway
is through the ramps, there are two types—on-raampisoff-ramps. As their names suggest, on-
ramps are the points on the roadway where traffters the limited access highways, and off-
ramps are points on the road where traffic exislithited access highway.

The number of ramps on a highway segment was tetldcom the SLD and the video
logs for both directions of the highway segmente Ttumber of on-ramps for the segments
ranged from O to 13 with an average of 4.6. Thelmer of off-ramps ranged from 0 to 17 with
an average of 4.8. The difference in the numbahefon-ramps and off-ramps was caused by
the presence of more than one on-ramp or off-rampthe same interchange depending on the
geometrics of the interchange.

3.3.4 Presence of truck lane restriction and HOV lanes

Truck lane restrictions and HOV lane data wereeotid from the FDOT records and
video logs, and from physical site visits. Trueké segments were found in all the regions that
were mentioned previously in this chapter. Howetleg,introduction of truck lane restrictions in
these segments did not occur at the same time. &ggron Interstate 95 in South Florida had
truck lane restriction introduced during the 198@6). Truck lane restriction on other segments
such as Interstate 75 in Tampa area, Interstaia Boival and HEFT were introduced between
2004 and 2005. The information on the introductidriruck lane restriction of these sections
was obtained from the FDOT traffic records.

The segments that had HOV lanes were only founkhtenstate 95 in South Florida from
Miami Dade to Broward County. Some segments in BirowCounty were under construction
during the time that the data were collected, sy tivere not included in the analysis. The
information on the sections with HOV was obtaingdphysical site visits. Literature review
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revealed that some segments had truck lane reéstrisince 1980’s. Appendix B-2 shows the
truck lane restriction segments with their lengtld ¢he start date for the restriction.

3.3.5 Traffic characteristics

The traffic characteristics on the highway segmemése obtained from the FDOT
Traffic CD, online traffic information, RCI databgsand from data collection in the field. The
FDOT data are compiled annually by the Planningid®ff The data collected included the
AADT, truck percentage, ramp volume, and operasipgeds for each segment. These data are
referenced to the end of the year 2005 similahéocrash data.

3.3.6 AADT and truck percentage

There were three sources for traffic data—thattrigffic data contained in the RCI
database, traffic data published by FDOT Plannirfic® through “Traffic CD”, and online
traffic data. Online traffic data are available FDOT’s secured website and published by
FDOT's Statistics Office. These data were colleca Telemetered Traffic Monitoring Sites
(TTMS) which are permanents sites collecting antnadlfic data. Data were also collected from
Portable Traffic Monitoring Sites (PTMS) which aesnporary sites operating for a short period
of time. The traffic parameters that are syntresirom data collected at these sites, include
AADT,; D-factor which is the directional distributicfactor; K-factor which is the proportion of
AADT occurring in the peak hour, and T-factor (kufactor). From all these sources, the
AADT and the truck percentage on every highway ssgmvere obtained. However, since there
were several entrances and exits within some o$éetons, there was a slight change in traffic
between the interchanges. Where this phenomensrobserved, a weighted average of traffic
was calculated in order to normalize the traffidunoe within the segments. The directional
factor was used to determine traffic for each dioecof travel in each segment.

3.3.7 Speed characteristics

The speed characteristic of interest in this stu@dg the operating speed within each
segment. However, the collection of operating dptsgta for each segment was infeasible due to
cost limitations. Thus, it was decided to substitgpeed limit for operating speed using
procedures promulgated in the Highway Capacity Mar{i0). The speed limit data were
obtained from the RCI database. However, as dsscugarlier, there was a need to convert
speed limit data to the actual operating speedth®segments since studies show that operating
speeds generally exceed the speed li&ilL L, 26, 27, 28

The HCM (0) procedure was used to obtain the operating spieedfiese segments.
The procedure uses a base free flow speed, whitleither be spot speeds collected on the
roadway or the prevailing speed limit in the segmérhe base free flow speed is then adjusted
using adjustment factors which account for the wedconditions that are thought to affect the
speed of the driver such as lane width, laterahrelece, median type and number of access
points. The base free flow speed used in thisyarsalvas the speed limit and according to the
HCM procedure, the speed limit should be increase® mph for posted speed limits higher
than 50 mph. When the posted speed limit lies detw50 mph and 45 mph, the HCM
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procedure calls for increasing the speed by 7 niphuation (3.3) was used to calculate the free
flow speed for the segments.

FFS=BFFS-f,, - f - f, —f, (3.3)

where FFSis the free flow speed (mphBFFSis the base free flow speed substitute for by the
speed limit (mph),f,, is the adjustment factor for lane widtl,, is the adjustment factor for

lateral clearancef,is the adjustment factor for the number of lanesl fg, is the adjustment

factor for the interchange density. Appendix Bapws the speed limit and the resulting FFS for
each segment to be considered for further analysis.

The highways capacity manual suggests that thefoes@éow speed for freeways should
be 70 mph for urban area and 75 mph for rural afEds However, some segments had speed
limits as low as 50 mph. Raising the base fre& #peed to 70 mph would have overestimated
the speed for these segments. However, the HCHlI gilges specifications for multilane
highways where under base conditions the speedriptv higher than the speed limit for speed
limits of 40 mph and 50mph and it is 5 mph higheart speed limits for speed limits of 50 mph
and 55 mph. Therefore, for segments with speedslibetween 40 mph and 55 mph, the base
free flow speed was calculated using the multilaighway procedure and for the segments with
speed limits of 65 mph and greater, the freewag lfr@e flow speed was used.

3.3.8 Crash characteristics

The attributes of crashes that occurred in the 2885 were extracted from the Crash
Analysis Report (CAR) database maintained by th®FD The attributes contained in the CAR
database included information about drivers andicleth involved in a crash, the roadway
geometrics at the crash site, contributing causethé crash, as well as, the type of crash. These
attributes were derived from the Florida Traffica€n form that gives detailed information of the
crash. The driver information in the databaseudet the driver’'s physical condition at the time
of the crash and driver's age. The vehicle infdramacontained in the database was helpful in
identifying what type of vehicle was involved inetltrash. The CAR database contained 16
categories of vehicles; however, for the purposthisfstudy only the first seven categories were
considered since the thrust of the study was kngwimether the vehicle involved was a
passenger car or a truck. The first four categaepsesented cars categorized as automobiles,
vans, light trucks (passenger units with 2 or 4 teas) and medium trucks (vehicles with 4 rear
tires). Other vehicles not covered by this defmtwere regarded as trucks; that is, heavy trucks
(2 or more rear axles), truck tractor-trailers, amator homes.

Some of the geometric characteristics at the ceitghare generally added by FDOT
Safety Office into the CAR database. These roadgegmetrics include the location of the
crash, the lane where the crash occurred, roadwagittons at the time of the crash, the traffic
way character at the point where the crash occuemed the speed limits at the location where
the crash occurred. Other variables that are geavin the database include the severity of the
crash and the day of the week the crash occurkighway construction zones in 2005 were
noted and the sections under construction at ene ¢ir another in 2005 were eliminated from
the analysis. The majority of these sections weréterstate 95 in Broward County.
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3.3.9 Synthesis of the data

The data that were collected had to be synthesizddrm a database that includes all
traffic, geometric, and crash attributes for eaegnsent. However, not all data necessary for
building a robust model were collectable in therseuwof this study. The wish list for the data
that should be contained in the synthesized dataisashown in Table 3.2 with the status as to
whether the particular data were acquired or ris. shown in Table 3.2, a large percentage of
the data was acquired.

Table 3.2: The wish list of the data acquisition

Acquisition
Wish List Status
Geometric Data

Number of lanes Achieved
Interchange Density Achieved
Number of ramps Achieved
Length of Acceleration and
Deceleration lanes Not Achieved
Location of signs Not Achievec

Traffic Data
AADT for Segments Achieved
Hourly traffic volumes Not Achievec
Truck percentage Achieved
Ramp volumes Achieved
Speed limits Achieved
Operating Speeds Not Achievef
Crash data Achieved

Some data, such as length of deceleration laneshandcation of traffic signs, were not
collected because of the lack of sources to ohfaat information and the extensiveness of
research work to obtain all the data. Acquiring ififormation through physical measurement is
not only expensive but equally dangerous if notedasith caution. These roadways were high
speed facilities and some of the traffic signs @lexed in locations that provide no room for
taking measurements without closing adjacent landpsta for the hourly traffic volumes were
also not available from the sources that were ugmth TTMS and PTMS provide hourly flow
rates but these data are generally combined intdRAata by the Planning Office and hourly
flow rates are thus irretrievable. However, houdgnp traffic volumes were provided by FDOT
District IV for ramps on Interstate 95 in BrowarddaPalm Beach counties. These data were
obtained directly from the FDOT District IV officaghere they collected hourly ramp volumes
for operational purposes. Unlike geometric andfitradata, crash data are sufficiently
documented in FDOT CAR database with many attriowteded. The FDOT Safety Office
provided crash data occurring from 1984 to 200@weler, only crash data from 2002 to 2005
were used in this study for before-and-after anslg$ truck lane restriction and for modeling
variables influencing crashes using regression atsth
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3.4  Database creation and description of the combinedata

The data wish list was the basis for the creatibthe database; however, since some
data could not be acquired there was a need tauctiste the contents of the database. All data
were stored in a database with each row repregeatisegment of a particular urban limited-
access highway. Subsequently, the synthesizedaavas the basic source of information
used for descriptive statistical analysis, corretatnalysis, regression modeling, and conducting
before-and-after statistical studies on the infaeeaof truck lane restriction strategy.

Appendix B-3 shows the printout of the databaseafbthe segments that were formed.
As seen in Appendix B-3, the data are too numeamuasinclude information on the location of
the section, the geometric characteristic of thetices, the traffic characteristics and the crash
characteristics. The crash characteristics wereargdgd providing information on types of
crashes that occurred, severity of the crashesp#rat conditions that relate to the crash at this
particular section. Again, it should be emphasiaece that both traffic, geometric, and crash
data are referenced for end of year 2005. AppeBedxshows the database information that was
used for the analysis.
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CHAPTER 4
BEFORE-AFTER ANALYSIS OF TRUCK LANE RESTRICTION
4.1 Overview

The before-and-after analysis method is commongdus evaluate the effectiveness of
imposed treatments in many fields of engineeriidne procedure used in the before-and-after
analysis is to first observe the behavior of a @ysbefore a treatment is imposed and then
observe the behavior of the system after the treaitns imposed. The change that is observed
between the two systems explains the effect ofrrm@ment. The resulting change in the system
behavior may be positive or negative. Dependinghenmeasure of performance, a negative
change may suggest the treatment may be causing daonage to the system while a positive
change may suggest the treatment is improving yee’'s performance. The magnitude and
direction of change can be calculated and testedigmificance using various statistical analysis
techniques.

In traffic engineering, the before-and-after analysas been extensively used in safety,
operation, and Intelligent Transportation Systemprovement studies. The use of the before-
and-after analysis in safety studies has resultethe development of traffic crash reduction
factors (CRF) for different types of treatments lsws signing, alignments, channelization,
traffic signal controls, and many other transpastatengineering solutions. Many highway
agencies are currently using crash reduction factteveloped through this method when
conducting benefit-cost analysis of engineeringrompment alternatives. Although there are a
few shortcomings associated with the before-anek-afbhalysis method, it is still a useful tool in
deciding whether a treatment alternative is wontplementing. The before-and-after studies of
truck lane restriction as a safety managementegjyahave been conducted prior to this study,
but none of the previous studies developed cragict®n factors associated with a truck lane
restriction. Lack of the development of crash aiun factors could be due to the fact that some
studies did not show any benefits associated ghimplementation of a truck lane restriction
while some other studies showed only marginal benefAs was discussed in the Literature
Review chapter, some studies even showed negagivefits in safety following implementation
of a truck lane restriction.

4.2  Before-and-After statistical methodologies

There are several before-and-after study methodedatpat are being used in different
areas of engineering; however, in traffic enginggrihere are three methods commonly used.
The first method is the Naive Before-After methokiak is also known as simple Before-After
method. The second method is the Comparison QGuetgre-after method. The third method is
the modification of the Naive before-after methow as known as the Empirical Bayesian
before-after method. Each of these methods haglitantages and limitations depending on the
nature of the data being analyzed. The followiagtisns give a detailed explanation of these
methods. Later on, the three methods will be igethalyze some of the urban freeway sections
in Florida followed by discussion of the analysesults. For the purpose of this study, the
following notations will be used in the analysis:
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P — The expected number of target crashes in ther"gberiod had the system not be
treated. This is known as tpeedicted number of crashes.

a — The expected number of target crashes in ther"gberiod with the treatment, and
this is known as thestimatednumber of crashes,

o — The reduction in crashes in the after periothefexpected number of crashés a

¢ — The effectiveness index, the ratio of the crashigh the treatment to the number of

crashes without the treatment, i.%.,.

The cornerstone of the before and after analysiseiprediction of the number of crashes
within the same period of time when the treatmeas wot in place. The first assumption is that
the numbers of crashes before the treatment wasgkre an estimate of the crashes in the after
period if the treatment was not in place. Th@ishould be regarded as the number of crashes
before the treatment was placed. Another assumpmtiade is that the crashes follow Poisson
distribution meaning that the average and the maeeare equal. However, the expected values
are never known, therefore, estimates from obsedata can be used. Table 4.1 below shows
the notations that are used for the estimated sahgg correspond to the expected values.

Table 4.1: Corresponding Annotations for the Exped/alues

Expected value | Estimated Value | Equation
a a
B B
o ) B-a
¢ @ a
B
¢ ¢
1+ Var(p)
,82
Var(a) Var(a) a
Var(p) Var(f) B
Var(9) Var(3) Var(g) +Var(a)
Var(¢) ’ ; 5 AT
O ] [ vy
a B B

The symbols with * have the same meaning as thgnati symbols except they are
estimates of the original symbols. The originahbpls represent values that can be measured in
the field. In general, there are four steps indére and after analysis.

» Step 1—Estimater then predicts.

» Step 2—Estimat&/ar(a andVar(S ).
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* Step 3—Estimat® and¢.
» Step 4—Estimat&/ar(o0 @ndVar(g ).

This is the sequence that can be followed to desdhe effect of the treatment to the
system. Having estimated the difference in tharest®d and predicted crashes (the after crashes
and before crashes, respectively) and their vaemnthen the treatment to the system can be
described as successful or a failure.

4.2.1 Naive Before-and-After approach

A simple result, that is calculated from the befarel after analysis, is the difference
between the crashes before the treatment is intemand after the treatment is introduced. The
result can be regarded as the effect of the tredtméaving positive effect shows that the
treatment was a success in reducing crashes whimd) a negative effect signifies that the
treatment failed to reduce the number of crashescd making the analysis section less safe.
The Naive approach is deficient in that it doestaké into account other factors that could also
have contributed to the occurrence of crashes mithe analysis period. Hence, the name
“naive” is quite appropriate in describing this dref and after method of analysis. Despite its
naivety, the literature indicated that this meth®adne of the most used methods of predicting
treatment effectsl@, 17, 29, 30, 31, 32

4.2.1.1The Theory of the Naive Before-and-After method

Suppose sections that require treatment are nuchlzerdl, 2, 3... n. During the before
count period, the number of crashes are labeleB, asherei is the number of sections. The

crashes that occur during the after period carabeléd a#\ . If the duration of the before and
after periods differ, their ratio is given by

i~ (4.1)

wheret, is the after duration, ang, is the before duration. For a study with diffdrdarations
of before and after period, the estimationﬁbfand a is given by

B=3 1B (4.3)

In most cases, the ratio between the before amd périod is a unit signifying that the
duration for collecting the crashes before andrafte equal. In that case equation (4.3) can be
rewritten as follows:
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The variance of the before crashes and after csaghestimated next. The Poisson
assumption still holds, therefore, Equations (4ri (4.6) give the variance equations.

Var(d,) =Var(A)=a,. Therefore;
Var(@ ) =Y A (4.5)

var(B)=>t’B (4.6)

Thus the results from equation (4.2) to (4.6) wille an estimate of the effect of the
treatment even with different before and after tars. However, the main shortcoming of the
naive before-after analysis is that this methodsdoet consider other roadway, traffic and
several other conditions, such as driver charattesior environmental characteristics that could
also affect the increase or reduction of crashemgluhe study period. Also, various other
treatments may have been added on the systemimgsulthe after effect of one treatment being
masked by the effects of other treatments.

Another shortcoming of this method is that a flation in the number of crashes
influence the prediction of the after crashes ushe before reported crashes. An example of
how a fluctuation can affect the future predictegasbes is if a site had unusual crash experience
in the past (which for the analysis will be usedlasbefore crashes) the prediction of the after
crashes using these data will be influenced by uhasual crash experience making the
prediction of the future crashes unreasonablehf®m@nalysis.

4.2.1.2Improving prediction of the Naive Before-After method

Since the main problem with the Naive before amer ahethod is the lack of inclusion of
other variables that contribute to occurrence aklees, a method that improves prediction by
introducing factors that are likely to influencecaorence of crashes needs to be considered. Itis
important that factors that contribute to the ooemce of crashes on highways be well
understood. Factors that contribute to crash eenae include traffic characteristics, geometric
characteristics, environmental characteristicsjowgir characteristics, driver characteristics and
others. Some of these characteristics can beifigéelntimeasured, and quantified for the purpose
of application in a prediction model. Of courdegre are some characteristics whose influence
on crashes is less recognizable, quantifiable,easurable.

With these characteristics, a method can be devisedcount for them in the before-
and-after prediction modeling. Traffic charactecs is the most common type of information
that is invariably being collected and varies aweie. When there is a change in traffic between
the before and the after periods, the expected ruwftcrashes change from a functid(r, to)

f(T,). These functions could be linear or exponentm the functionf of the relationship

between the targeted crashes and the traffic isvkras the Safety Performance Function (SPF).
Various safety performance functions have beermas#id for different types of roadways and
intersections. These safety performance functamasestimated by the exploration of crash data
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and traffic flow data assuming that all other coiodis are the same during the before and after
period B0). The safety performance functions are used tduwre the factor that accounts for the
change in traffic in the estimation of the predicteimber of crashes. The traffic is given by the
ratio of the safety performance functions for tlefope and after as given in equation (4.7).

ALY (4.7)

f(T,)

where i, is the factor change for traffi@, is the mean traffic during the after period, afydis

the mean traffic during the before period. Severathods have been used to estimate the safety
performance function including generalize lineardels, pattern recognition, direct diagnostics,
crash diagramming in conjunction with the site. Téeiew on the safety performance functions
show that the non linear safety performance funst@are mostly used; however, in order to have
precise results in the prediction of crashes, thections need to be calibrated to reflect the
prevailing conditions of the area that the analysibeing performed3@). The most common
function that is used for the safety performanascfion is a power function given by equation
(4.8).

f(T)=T" (4.8)

where y is the estimate parameter for a type of the rogdavaintersection. The factor that

accounts for traffic is added to equation (4.3)éb the predicted number of crashes for the after
period represented by equation (4.9).

B=>rfB (4.9)

where 1, is the estimated factor change for traffic. Tlaeiance for this factor, is given by
equation (4.10).

Var(r,) =1’ 8° (V{T,} +V{T.}) (4.10)

where v{.} is the coefficient of variation of traffic in thggven period (before or after) which is
the ratio of the standard deviation of the randaamable and its mean. All these estimates
produce a modified analysis of the Naive before aftek method giving a better estimation of
the effect of a treatment by including traffic asecof the variables affecting the occurrence of
crashes on the highways.

4.2.2 Comparison group method

If geometric, traffic, environmental, or other catige factors are identifiable,
measureable and quantifiable, they can subsequbstlysed in before-after analysis. What
happens, however, if we know that there are faaiatghere that influence crash occurrence but
unfortunately we cannot identify, isolate, or measinem? A statistical method that takes into
account this phenomenon needs to be investigaited.recommended method is to estimate the
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factors that are measurable and understood toqgbréd crashes and later use the comparison
group method to make the final analysis of thectftd the treatment. However, most studies
account for all factors by using the Comparisonuprmethod instea®0, 39.

The primary step followed when using the Compari€moup method is to identify a
group of untreated sites that have similar charesties to the treated sites, and these untreated
sites are called comparison sites. There are taio assumptions when using this method. The
first assumption is that the factors that contebiat the occurrence of crashes change at the same
rate during the before and the after period fomhibie comparison and treatment sites. The
second assumption is that the factors influencectimeparison site and the treatment site in the
same manner. That is the effect that would ocouthe comparison site should be similar to the
effect that would occur in the treatment site. émerical explanation using a set of simple
equations is as follows. Let

a,.= number of crashes during the after period forctraparison group
B.= number of crashes during the before period fercthmparison group
a,= number of crashes during the after period forttbatment group

B, = number of crashes during the before period fertteatment group

A

B, = number of predicted crashes for the treatmenigro
r.= comparison ratio

As mentioned earlier, we assume that the ratidhefrtumber of crashes for the before
and after for the comparison groups is equal toréitie of the number of crashes for the before
and after for the treatment groups. Therefore,rtt® of the comparison groups is used to
predict the number of crashes for treated grouthatafter period if the site was not treated.
Equation (4.11) and (4.12) show how to obtain trezljgted number of crashes for the treatment
site.

r= % (4.11)
B =r.p (4.12)

4.2.2.1Statistical analysis of the comparison group method

The most important assumption in the comparisomgmethod is that the ratios of the
crashes for the before and after periods for thapasison sites and treatment sites are equal.
These ratios are obtained by using the estimatethbauof crashes that have been defined in the
previous section. The comparison group ratio igemgiby equation (4.11) which is used to
predict the number of crashes for the treatmeat sihe treatment ratigis given by
(=g

=t 4.13
T4 (4.13)
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If the assumption is that the comparison ratio tredtreatment ratios are equal then it follows
that

fe =g (4.14)
r

Given equation (4.14), then equation (4.12) caa béswritten as follows;

B, =15 (4.15)
To avoid bias in the estimated ratios, the variaoté¢he ratios is introduced to get a better
estimate of the ratios as

(/ﬁj (4.16)
(2]

To recapitulate, in the naive meth<ﬁj= rg8 while in the comparison group meth(xAéI: r.G
and r_is replaced byr, to account for other factors that cannot be cdetioby the analyst.

When there are many comparison groups to be caesidéhe goal is to make sure that the
results are most precise, therefore, it is prutieshoose the comparison group that has the least
value of

fo=f =

i+i+\/ar(r_cj (4.17)
a r

Cc Cc

4.2.3 The Empirical Bayes approach

The Naive before and after method and the compaggsoup method had a common
assumption that the predicted number of crasheswtbald have occurred in the after period
could be a function of the before crashes. Thesewao main steps in performing a before and
after study. The first step involves predicting tlumber of crashes that are expected in the after
period by using the before crashes and the sedepdrs/olves observing the change of crashes
from the before and after to get the effect oftteatment on the system. However, there are two
problems associated with the assumptions usedeirN#ive and Comparison Group methods.
The first problem is that the two methods are beisgd in such a way that the assumption that
the treatment placement does not depend on thk brstory. The second problem is thatis a

better estimate (ﬁ This is not entirely true because the beforaogeends as soon as the
treatment is placed and there is no fixed timettierbefore period which makes the assumptions
guestionable. Therefore, as in the first two me#hdhe real task is not to estimate oy

instead to find the sequence qﬁ‘s over the years that can be feasible estimatorbe

importance of the Empirical Bayes method tries torect these problems by ensuring the
following conditions are met:

* The first important entity that needs to be consdeds the crash history during the before
period that gave the drive to implementing thettreant on the given section of the roadway,
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* The second important entity is the inclusion of finetors that are thought to be causes of the
occurrence of crashes on these roadway sectiomeftar estimate of the crashes.

Therefore, considerations just described are tkes lod the Empirical Bayes method. Instead
of using observed crashes that were describedqusglyi in the Naive before and after method
and the comparison group method, here the histiotlyeodistribution is taken into consideration
and used to predict the crashes. In addition tohtk®ry of the crash distribution, factors that
influenced the occurrence of crashes are also takenconsideration during the prediction
process. Therefore, predicted crashes are theningbe Naive and comparison group before
and after methods.

4.2.3.1Empirical Bayes Naive study

The Empirical Bayes Naive analysis follows the spmoeedure as the basic Naive study.
However, the difference is in the estimation of firedicted number of crasheé used to
calculate the value od and ¢. Given that a treatment was implemented on rogdseations
with before number of crasheg(), 5(2),..5()...,4(n dnd produced after crash values of
a®,a(?),..a()...,a(n), an estimate of the predicted crashes is giveE{b&(i)} with variance

Var{ i)} . The values ofE{ 3 i( )}and Var{ 3( )} are obtained by using regression methods.
The following steps are followed to obtain theskiga.

. Step 1—Crashes and covariates are measured andtigamate model is fit using these
data. The model will estimat&{ 3 i ( )}

. Step 2—For each roadway section residuals, whiehtteg difference between the actual
crash countsg i(,) are calculated antE{,@ i ()is estimated. These residuals are used to

calculate the varianc‘e‘ar{,f;’ i ( Which is given by(residual)? - E{[S’ ()}

After estimating these two parameters then facterghts for the predicted crashes are
calculated by equation (4.18).

. 1
p)=————=— (4.18)
1+Var{A,B(|)}
E{A)}
where ¢ { ) is the weight for the given highways section. refiere the estimateyf? is given by
Bi) = pOE{ AN} +[1- ()1 B0) (4.19)
and trje variance is tpen given by
Var{ &)} =[1- ()] A1) (4.20)

From the above equations, the parameters showable™®.2 are obtained.
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Table 4.2: EB Naive Before-and-After analysis

Estimateg Equations

G 2.a()

B > nA0)
Var(@) | D, a(i)
var(B) | > r’Vari{Ai}

4.3  Analysis of the data

The before-and-after analysis was conducted foreseattions of Interstate 75 in the
Tampa Bay area, Interstate 95 in the Jacksonvib@,aand the Homestead Extension of the
Florida’'s Turnpike in South Florida. Sites with tauck lane restriction were considered
treatment sites with the hypothesis that a trucle leestriction is aimed at improving operations
and safety of these highway sections. The revikewformation collected from FDOT revealed
that a truck lane restriction on Interstate 75 rie@npa and Interstate 95 near Jacksonville were
introduced in May 2004 whereas the truck lane i&gin on the Homestead Extension of the
Florida’'s Turnpike was implemented in May 2005. eTimformation gathered from FDOT
further showed that a truck lane restriction orefstate 95 in South Florida was introduced in
May 1983 and sections of Interstate 75 in northriéféo were introduced in August 1998.
Appendix Table C-1 shows the truck lane restrictoanridors that existed in Florida by July
2007.

The choice of the number of years to be used irb#tiere period and in the after period
depended on the year the truck lane restrictiorcpatas implemented and the availability of
the data from the CAR database. For Interstate &&r mMampa and Interstate 95 near
Jacksonville, the before period was from May 20®2pril 2004 and the after period was from
June 2004 to May 2006, given that the truck lastriction “treatment” was introduced at these
section in May of 2004. It is noteworthy that thenth in which the truck lane restriction was
implemented, i.e., May 2004, is not part of theobefor after periods. For the Homestead
Extension of the Florida’'s Turnpike, a one-yearobefand after periods were used, i.e., May
2004 to April 2005 and June 2005 to May 2006, retpely. The review of the database
showed that only 18 sections with a truck laneriggin had data that can be analyzed using the
before-and-after analysis method. Appendix Tablshows the 18 sections.

4.3.1 Naive Before-After analysis

The Naive before-after analysis involved first cédting the ratio of the before and after
periods. However, since the period for before aftér are equal, the ratio is a unit. The
assumption used in the before and after methotisatsthe crash occurrence follows a Poisson
distribution. Therefore, the mean and varianceabtyucondition applies. As explained in the
methodology section, the main task is to predietibmber of crashes that would occur in the
after period if there was no treatment applied.seherashes are predicted using the before crash
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data in which the before and after ratio is useda dactor for the prediction of these crashes
[equation (4.4)]. The estimated number of crasloegHe after period is also calculated using
equation (4.2). Using these values the varianoeshe estimated and predicted number of
crashes are obtained. Using the expressions showahle 4.1, the reduction of crashésand
the effective index¢ are estimated. Table 4.3 shows the results. ifpet data and the

calculations used to produce the results display8able 4.3 are shown in Appendix C.

Table 4.3: Naive Before-and-After results

Standard deviation
Estimated of the Estimated
Parameters Parameters
a 4140| 0(a) 64.34
B 3086| 9(5) 55.55
) -1054| 9(9) 85.01
¢ 1.342| o(¢) 0.03

4.3.2 Improved Naive Before-and-After analysis

As indicated earlier, the Improved Naive Before d@fter Analysis introduces traffic

flow as a variable likely to affect the occurrerafecrashes. To obtain the factor for traffic, a
safety performance function needed to be developidh gives a relationship between the
traffic and the crashes. However, the number dfi@es collected was not enough to produce a
well defined safety performance function for thesadways as shown in the Appendix Figure
C-1. Several researchers have conducted studipsothuce safety performance functions for
different types of roadway section85( 36, 37, 3§, The most commonly reported safety
performance function is a power function with atireate ofy = 0.8 This value was used in the
function given in equation (4.8). Using this safgtgrformance function, a traffic factor is
calculated and used for the prediction of the @ashsing equation (4.9). The results of the
Improved Naive Before and After Analysis are shownTable 4.4. Input tables and the
calculations are displayed in Appendix C.

Table 4.4: Improved Naive Before-and-After analysi

Standard deviation cff
the Estimated
Estimated Parameters Parameters
a 4140.00| 0(a) 64.34
B 3412.56| 9(B) | 585059
) -727.44| 0(9) 5850.94
¢ 1.21| o(¢) 1.05

36



4.3.3 Comparison group method

The use of the Comparison Group method assistseirelimination of the effect of the
factors that cannot be measured by using sectibtie diighway that have similar characteristics
to those with the treatment sections but are re#itéd. These sections are hamed comparison
sections. In this analysis, a set of 18 sectioas selected as a comparison group. The main
assumption involved with the Comparison Group metisothat the ratio of the after crashes to
the before crashes for the treatment sections amgparison sections are equal. Therefore, the
analyses began by calculating the ratios for thatitnent and comparison sections and predict
the number of crashes for the treatment sectionsder to calculate the reduction of crashes and
the effectiveness index. The inputs and calculatiaf the Comparison Group method are shown
in Appendix C. The summary of the results are showTlable 4.5.

Table 4.5: The Comparison group results

INPUT
Treatment | Comparison
Before 2216 690¢
After 3057 7213
Ratio 0.757
OUTPUT
a 3057
Estimation |
of the s 1.045
crashes | [ 2314.8
| Var(a) 3057
Estimation =
of variances| Var(B) | 4062137.431
interpretation J ~742.2
parameters | ¢ 0.751
standard | 2(9) 2016.23
deviations | 0(¢) 0.654

4.3.4 Empirical Bayes analysis

With the Empirical Bayes Method, the crashes aeglipted using the variables that are
thought to influence crashes using the distributbthe before crashes. This method then takes
into consideration the crash history in the predictof the number of after crashes and also
includes measurable factors that are thought tluente the occurrence of crashes on the

roadways sections.

In this analysis, a multi-regression model was usegredict the number of crashes with
the predictor variable being the before crashesragression variables being length, number of
interchanges, truck percentage, number of rampDPRAwmber of lanes, and speed. The
results of the multi-regression model were therdusecalculate the residual for each highway
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section. The residuals were then used to calctdater weight for the individual sections using
equation (4.18) and in turn used to predict theloea using equation (4.19) and their variances

using equation (4.20). Appendix C shows the inpatadand the calculations associated with
Empirical Bayes method.

Table 4.6: Empirical Bayes results

Standard deviation
Estimated of the Estimated
Parameters Parameters
a 4140 64.34|
B 3218.1 163.8¢
o -921.86 176.07
q 1.29 0.07

4.4 Discussion of results

The purpose of the before and after analysis wasviduate the effect truck lane
restriction had on the sections of Interstate Aterktate 95 and the Homestead Extension of the
Florida’s Turnpike. The crashes considered weeettital crashes reported from years 2002 to
2006 for these sections. The results that wereirgddtafrom these counts were the estimated
number of crashes (crashes during the after peribd)predicted number of crashes during the
after period, if the treatment was not placed (@she before crashes), the crash reduction values
and the effectiveness index. The before-and-aftatyais relied on Naive Approach, improved

Naive before and after method, Comparison Groupoggtand Empirical Bayes approach. The
results obtained from these methods are summainzedble 4.7.

Table 4.7: Before-and-After method summary of itssu

Crash _
Reduction Effective
Analysis Methods (9) Index (¢)
Naive Before and After Methog -1054.00 1.34
Improved Naive Before and
After Method -727.44 1.21
Comparison Group Method -742.20 1.32
Empirical Bayes Before and
After Method -921.86 1.29

The results in Table 4.7 show that all methodsltedun negative crash reductions and
the effective index being more than a unit. Fdreatment to be effective, the crash reduction
values are expected to be positive and the efiectidex to be less that a unit. Therefore, the
conclusion that can be made about these freewdipsgds that the introduction of a truck lane
restriction on these freeways was not effective.geb the percent reduction/addition of the
expected crash frequency equation (4.21) can sk use
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Percent reduction@— ¢) x 100 (4.21)

Since all the values that were obtained from adl thethods were above a unit, the
percent reduction calculated for all sections wagative, signifying that there would be a
percentage increase in the frequency of crasheeselmesults mirror the results of other
researchers who have conducted studies on truekristrictions. A study on Capital Beltway
(39 around Washington DC showed an increase in csasife 13.8 percent following
implementation of truck lane restriction. Anotheport @0) reported that most of the crashes
that occur in truck lane restricted areas are lsecad trucks changing lanes to the right, hence,
increasing the number of truck-related crashesiardrn the overall number of crashes on the
freeways. However, some studies have reportedtrhelt lane restrictions have been effective
in improving safety by reducing the number of cesslon the roadway. An example is the
Interstate 10 analysis which showed a 68% crashctexh after truck lane restriction was
implemented.
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CHAPTER 5
BUILDING OF CRASH PREDICTION MODEL
51 Overview

The standard model for count data is the Poissgression model, which is a nonlinear
regression model. This regression model is derfvech the Poisson distribution by allowing
the intensity parameter to depend on the regressor variables. The Porssgession model

was the first model considered to formulate andresg a specific hypothesis related to the
distribution of crashes on urban limited acceswWiays. Consider a cross section data where
there aren independent observations tifeof which is §;, x). The scalar dependent variabje,

is the number of crash occurrences and the vecisrthe linearly independent regressors that
were displayed in Table 5.1. Therefore the Poigdistribution ofy; givenx; is given by the
following equation:

M Yi
fly 1) =S4y = 0z.. 5.1)

whereby in a log-linear version of the model, theam parameter is parameterized as
u =expx ). Since crashes are count data, negative valuesarexpected for the mean

therefore taking the exponent &f3 ensures that the parameteis a non negative value. This
model implies that the conditional mean is giverthmy following equation

E[y, | x] =expkA) (5.2)
There are several methods that can be used to feoly® , namely, ordinary least square
method, moment-based method, and maximum likelihmedhod. Most statistical software

employ the maximum likelihood method to solve Egquat5.2). The equation for the maximum
likelihood estimator is given by

INL(B) = Y {y X5 -exp ) ~Inyi) 53)

Differentiating this equation by yields the Poisson maximum Iikelihoda as the solution to
the first order conditions

Z (y; —expkB))x =0 (5.4)

However, the use of Poisson regression model asstimethere is equidispersion in the
data; that is, the mean and the variance of thalition are equal. The data displayed in Table
5.1 show that mean number of crashes in a sectaenl®6 with a variance of 35,604, indicating
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that the crash data are highly over dispersed. s,Taudistribution that permits more flexible
modeling of the variance is needed. A standardrpatric model that accounts for over
dispersion is the negative binomial regression rhodée most common implementation of the

negative binomial regression model is with the amce function ofu+au® whose density
function is given by

_oryray (et Y ou Y _
f(y|lu,a)= F(y+1)|'(a‘1)(a’l+/,1j (a‘l +/JJ ,a=20,vy=0,1,2,3.. (5.5)

where a is the over dispersion parameter afid i§) the gamma function defined by
r(y+a)/r(a)=n’Zin(j+a™). Therefore, the log likelihood function for thapenential
mean i = exp(x [ becomes

InL(a, )= i{ in(j+ a‘l))— inyi={y, + @ Jn(L+ aexpx8)) + yina + y, In{x’ﬂ}} (5.6)

And negative binomial maximum likelihood estimatQ;é,c?) is the solution to the first order
conditions

n

YK, _

=L TIx =0 5.7
;_me (5.7)
and

it
(1+a/,4)_0 (5.8)

:1$(|n(1+ ayi)—yiz_l 1 )j+ -

Sli+a?

The negative binomial model implemented in the SAAGrogram was used in modeling the
crash data.

5.2  Methodology

The procedure used in regression modeling usualying with model specification,
followed by estimation, testing, and finally evaioa. In this study, the specified model is the
negative binomial model described in the precediegtions. Therefore, what is needed now is
model estimation, model testing, and model evabmati The process of model estimation was
conducted in seven different phases, hereby refdoeas Phase 1 through Phase 6. Later on,
Phase 7 will refer to model testing and evaluatidrhe seven phases that were followed are
short listed below.

* Phase 1:Descriptive statistics and correlation analysis
» Phase 2:Estimation of the full model that include all fiafand geometric variables
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* Phase 3:Estimation of a model containing all traffic andognetric variables as well as
additional variable called “region”

» Phase 4:Estimation of a model that includes region vaesbtlescribing demographic and
precipitation characteristics of the Florida urlpagions.

» Phase 5:Estimation of a model that included condensedakées of the demographic and
geological characteristics

* Phase 6:Estimation of a model containing only statistisagnificant variables derived from
Phase 4 model

* Phase 7:Model testing and evaluation

The use of the above phases in the modeling progassthought to be sufficient in
guantifying the influence of traffic, geometric,caregional characteristics on the occurrence of
crashes on Florida urban freeways and tollways.

5.3 Modeling

The expected result from the modeling proceduréiseisrash prediction model. With the
help of the above mentioned phases, the end prasliube crash prediction model, which will
include the geometric, traffic and social econoroi@aracteristics thought to influence the
occurrence of crashes. Although the expected medudim the modeling procedures would
produce a statistical analysis of the variableg, tbsults will also assist in explaining the
practical significance of the variables in relattorthe segments under analysis.

5.3.1 Phase 1: Descriptive statistics and correlation arhgsis

A preliminary examination of descriptive statistios the variables and any correlation
among the variables was conducted. The descrigtatistics produced were minimum values,
maximum values, mean values and the standard desator the independent and dependent
variables. The purpose of descriptive statistgalysis was to get an overview of the behavior
of the variables that are used in building the nhod@&he correlation analysis involved finding
the interrelation between the independent variagéheswas done for the purpose of obtaining the
correlation ratio, which gives the degree of relaship between the variables. This value assists
on a preliminary choice of variables in a modeliding redundancy in the model by having
more than one variable explaining the same resuladables that are functions of one another.
The following two sections describe the resultstioé descriptive statistical analysis and
correlation analysis.

5.3.1.1Descriptive statistics

Descriptive statistics describes the basic featofethe study data. In Chapter 3, the
properties of each variable to be considered imtbdeling exercise was displayed graphically.
The graphical display enabled the examination ef distributive properties of each variable
within a particular roadway segment. The undeditan of variable properties is further
extended hereby examining minimum values, maximataes, average values, and the standard
deviation of each variable. Table 5.1 shows theedptive statistics for the number of crashes in
each segment, the length of the segment, the nuafbaterchanges, the number of on ramps,
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the number of off ramps, the number of lanes, therage annual daily traffic, the truck
percentage, speed limit, the presence of a truck kastriction, and the presence of a high

occupancy vehicle lane.

Table 5.1: Descriptive statistics

Descriptive Statistics
Variable Min Mean Max Std. Dev.
Crashes 0 156 1146 188.7
Length (miles) 0.498 9.4 44525 8.9
Truck 2% 9% 15% 1%
Number of interchanges 0 5.7 16 4.1
Number of on-ramps 0 4.6 13 3.4
Number of off-ramps 0 4.7 17 34
Truck lane restriction* 0 0.23 1 0.4
Number of lanes 2 2.92 5 0.8
Total AADT 2439 54972 124964 27137.8
Free Flow Speed 58 64.1 67.5 2.4
HOV lanes* 0 0.06 1 0.2

*These are categorical variables — 0-No and 1-Yes

The values obtained from the descriptive statistadde define the distribution of the
variables for the sections that have been chosethianalysis, in this case the urban freeways
and tollways. The number of crashes that have lme#ected range from a minimum of O
crashes to a maximum of 1,146 crashes per seclibis. shows how wide spread the distribution
of crashes is among the segments. However, thisbdigson is caused by the wide distribution
of lengths in the segments. These lengths ramye & minimum of 0.498 miles to a maximum
of 44.523 miles. Preliminarily, it can be said tha longer the length of the segment, the higher
the number of crashes since the occurrence of shesais dependent on exposure. Another
observation of the descriptive statistics is tlm free flow speeds for the segments tend to be
low. The maximum speed observed was 67.5 mph. |Ghespeeds were experienced because
of the influence in the number of lanes and acpessts. Since the free flow speed was derived
from the HCM procedurel(), the free flow speed was significantly reduced thuthe existence
of a larger number of interchanges within a sectiotihh a longer length. An overview of the
variables shows a large variance between the ddts shows the independence of the variables
which is important when performing any regressioalgsis.

5.3.1.2Correlation analysis

Correlation analysis is a statistical technique thescribes the degree of the relationship
between two variables. The correlationbetween two variables is given by

Ny 59)
NS - INE v - v
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whereN is the number of the pair of the variables whereasdy are independent variables
being analyzed.

Correlation analysis is not a cause-effect analgsisng variables, in which the effect of
one variable over the other is determined. Howekmeowing the degree of association among
independent variables is important and assistdimireating the variables that are covarying.
One of the covarying variables is generally redumbda the model and does not add any useful
information in the modeling process. The STATAtistecal software package was used in
determining the correlation values for pairs ofrathdeling variables of interest. The command
used was CORRELATE. Another important part of tber@ation analysis is the observation of
the relationship between the dependent variableta@dndependent variable. The correlation
ratio displays preliminary information on the extehe dependent variable is related to the
independent variable. This relationship can beldiga by scatter plots between the dependent
variable (crashes) and the independent variablesgih, truck percentage, number of
interchanges, number of on ramps, number of offpsgrtruck lane restriction, number of lanes ,
total AADT, free flow speed and HOV). These scatiets are shown in Appendix D

The correlation value given by equation 5.1 cary dall between -1 and +1. A positive
correlation signifies that the two variables areedily varying with each other, i.e. as one
variable’s value increases the other variable’si@also increases. The opposite of this is the
negative correlation in which the variables areensely varying, i.e. an increase in one
variable’s value is associated with a decreasetherovariable’s value. When the correlation
coefficient,r, approaches 1.0 (regardless of the sign), it shbafsthe two variables are strongly
correlated. This means that they have a high @egiferelationship either negatively or
positively depending on the sign of the correlatoefficient Table 5.2 below shows the results
of the correlation analysis produced for the vddaalearlier displayed in Table 5.1.

Table 5.2: Correlation matrix 1

Truck
Number of | No. of | No. of | lane Free
Crashe interchange | on- off- restriction | No. of | Total Flow HOV
Variables S Length | Truck S ramps | ramps | * lanes AADT | Speed | lanes*
Number of crashes 1
Length (miles) 0.432 1
Truck percentage 0.0996 0.3606 1
Number of interchanges  0.584 0.5683 0.2273 1
Number of on-ramps 0.5204  0.4244 0.229 0.3608 1
Number of off-ramps 0.4834| 0.4067 0.1624  0.3531 0.8688 | 1
Truck lane restriction* 0.3627 0.2516 0.368p 0.1574 0.3798 0.2827 1
Number of lanes 0.397 -0.1056 -0.0811 0.1286 0.2670.2633 | 0.2809 1
Total AADT 0.3986 -0.1869| -0.109% 0.1089 0.1844 7@A | 0.2659 0.684 1
Free Flow Speed 0.2932  0.318¢ 0.054 0.0195 0.31663020 | 0.3336 0.5499 0.243 1
HOV lanes* 0.5659 | 0.1226 0.196 0.2398 0.2764  0.2p304427 0.4411| 0.3576] 0.311% 1

Closer examination of the correlation coefficieimisTable 5.2 shows there is a great

variability in the degree of relationship with madtthe variables being lowly correlated. Given
that the purpose of conducting a correlation amsligsto remove from the model a variable that
is highly correlated with another variable, we né@@xamine correlation values that are 0.6 or
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more. A close observation of the correlation valueTable 5.2 shows that the number of on-
ramps variable and off-ramps variable are highlgredated ¢ = 0.8688). Also, the number of
lanes variable and AADT variable are highly corretaf = 0.684). Following these results, one
could decide to drop one correlated variable giext two variables are correlated. However, it
was thought that it would be better to combine soimeriables into new variable.

The number of on-ramps and off-ramps were combiogoduce a new variable termed
number of ramps. Both on-ramps and off-ramps andlict points that affect safety differently,
and dropping one of these variables in the modginogess would not be prudent. The number
of ramps, therefore, is given by

r= r.on + r.off (510)
where r is the number of ramps,, is the number of on-ramps, amg, is the number of off-

ramps.

Furthermore, a new variable termed AADT per lane waveloped by combining the
number of lanes variable with AADT variable as dals

AADT/lane= AADT

(5.11)

where AADT is the Average Annual Daily Traffic and is the number of through lanes in a
segment. Th&ADT per lanevariable is more prudent in the modeling processesit is clear
that more traffic lanes are generally associatettt wiore traffic 25). The two new variables
replaced the four correlated variables in Table &M a new correlation matrix, for the
remaining variables with these two new variabless wroduced as shown in Table 5.3.

Table 5. 3: Correlation matrix 2

Number of Truck EJNumber ofNumber [Truck lanelAADT [Free FlowHOV
\Variable Crashes [Length percentageinterchangegof ramps |restriction |per langSpeed  [lane
Number of (rashes 1
Length 0.432 1
[Truck percentage 0.0996 0.3606 1
Number of interchang [0.5848 0.5683 0.2273 1
Number of ramp 0.5192 0.4298 0.2024 0.3693 1
[Truck lane restriction | 0.3627 0.2516 0.3689 0.1574 0.3425 |1
IAADT per lane 0.2419 -0.1623 | -0.087 0.0375 0.095| 1785 1
Free Flow Speed 0.2932 0.3186 0.059 0.0195 0.32033336 -0.03751
HOV lane 0.5659 0.1226 0.196 0.2398 0.2587% 0.4427 | 1228 |0.3115 | 1

The resulting correlation matrix above shows thashof the variables are now less
correlated with each other considering a cut oftiwaof r = #0.6. Thus, it was decided that

these variables will be included in the preliminamgdel where their effect on crash occurrence
will be analyzed using the negative binomial regi@s model.
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5.3.2 Phase 2: Negative binomial model of crashes agairtsaffic and geometric variables
(Model 1)

The descriptive statistics and correlation analysisaled information that was used to
judge the suitability of each variable for inclusim the negative binomial model. In addition,
the correlation between independent variables thighdependent variable, i.e. crashes, revealed
that there was a positive correlation between essind the independent variables as mentioned
in the previous section. Given that the relatigpslamong the variables are now known, the
next phase is to produce a Negative Binomial modallving all variables shown in Table 5.3.
Again, the STATA statistical software package waediin specifying a Negative Binomial
model. The STATA command NBREG produced the véiaoefficients, standard error, the
Wald'’s statistic (z), the probability, the confideninterval, and the likelihood — ratio test for
These STATA outputs and their relevance in juddhmggsuitability of the preliminary Negative
Binomial regression model is discussed below.

5.3.2.1Variable coefficient

In simple or multiple linear regression, the camént for each independent variable
gives the size of the effect that the variabledsiig on the response variable. The sign of the
coefficient (+ or -) gives the direction of the exdff. In regression analysis of a single
independent variable, the coefficient will give sndication of how much the variable will
increase the value of the response, if the coefiicis positive, or how much the variable will
decrease the value of the response, if the cogfitics negative. If there are, however, multiple
independent variables, the coefficient will indeadtow much the response will increase or
decrease with a unit increase of the variable wherother variables are constant.

However, in the Negative Binomial regression mauglithe effect interpretation of the
coefficients is not as straight forward as with linear regression. The linear regression allows
for negative and positive responses. Howeverhéndase of crashes negative occurrences are
not expected. Therefore, the expected values @nenegative values including zero. In the
negative binomial model being used for evaluatiorthis study, the response variable is the
average number of crashes per segment. Recaljingtien (5.2)/ is the variable coefficient
which can either be negative or positive. The atffef this coefficient to the response is an
exponential effect which makes the response vatuenegative. Therefore, the effect of a unit
change in the variable to the response is not #hgevof the coefficient, rather it is given le§
which will always be positive. However, a negativaue of the coefficient will still give a

decrease in the response value sietwill be less than 1.0. When the coefficient isipos the
value of &’ will be greater than 1.0, which will give a poséieffect to the response variable.

5.3.2.2Wald statistics
Another output produced by STAT NREG command isWhed’s Statistics. The Wald

statistics tests the significance of the parameggression coefficient, which is based on the
asymptotic normality property of the maximum likedod estimate. This is computed as
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W= 5? (5.12)
Var(3)

where g is the standard parameter estimaggejs the variable coefficient, andar(g) is the

asymptotic variance of the parameter estimate. Wadd statistics is tested using the Chi —
Square distribution.

5.3.2.3Estimator probability

The value of the probability is calculated using @hi—square distribution and the above
Wald Statistics. This probability value is thenngmared to the chosen significance level to
determine whether the given variable estimateaigssically significant or insignificant.

5.3.2.4Likelihood—ratio test of a

This test, as produced by STATA, gives the estiomatf the maximum likelihood of a
given function. The parameters that maximize tikelihood function are known as the
maximum likelihood estimators. The function of tmaximum likelihood estimator was given
by Equation 5.6. The test procedure considersntagimum likelihood with no parameter
restrictions (that is all parameters included ie likelihood function,L,) against the maximum

likelihood when the parameters are restricted (ihathe likelihood function with only the
constant,L,). Thus

p=to (5.13)

L,

This ratio is used to calculate the Chi Square v the test ot and it is always between 0
and 1. Whenu is 0 then the model follows Poisson distributi®he value of the Chi—square is
calculated as

X% =-2In(1) (5.14)

The value is compared with the actual value of @m-Square on Table 5.4 with a specific
significance level an# degrees of freedom depending on the number oabias. Table 5.4
shows the outputs of the STATA NREG command.

The results in Table 5.4 show that all variablegehpositive coefficients except for the
truck percentage. This means that, for the vaegmlith positive coefficients, increasing the
values of these variables is associated with tbeease in the chances of a crash. On the other
hand, a truck percentage variable, which has ativegaoefficient, suggests that when a segment
has a high truck volume, as the percentage of AADE, number of crashes in that segment
decrease. Furthermore, the results in Table 5aWstihat all variables in the model are
significant ata=0.05 value. This was mentioned earlier excepttf@ length, truck lane
restriction and presence of HOV lanes.
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Table 5.4: Preliminary Negative binomial regressiasodel

Variables Coef. Std. Err. z P>z [95% Conf. Interval]
Length 0.0149 0.01 1.69 0.092 -0.002 0.032
Truck percentage -6.2574 1.90 -3.30 0.001 -9.979 .53&
Number of interchange 0.1732 0.02 8.23 0.000 0.132 0.214
Number of ramps 0.0420 0.01 3.50 0.000 0.019 0.066
Truck lane restriction 0.0795 0.18 0.45 0.652 -6.26 0.426
AADT/lane 0.0001 0.00 7.12 0.000 0.000 0.000
Free Flow Speed 0.1807 0.03 5.28 0.000 0.114 0.248
High occupancy vehicle lane 0.0167 0.31 0.05 0.957 | -0.584 0.618
Constant -9.2630 2.27 -4.08 0.000 -13.711 -4.815
In (a) -0.8504 0.13 -1.111 -0.590
A 0.4272 0.06 0.329 0.554
Likelihood-ratio test foa

X’ 5043.49

prob> x? 0

5.3.3 Phase 3: Negative binomial Model with “region” as a additional variable (Model 2)

The model discussed in Section 5.2.2 had roadweytrarffic as the only variables that
are thought to influence the occurrence of crasimesrban limited access highways. Another
element of interest in crash causation is drivéraber. To this end, the researchers wondered
whether there would be regional differences inidgwehavior and how would such differences
be captured in the modeling process. A numbelypbtiheses were considered in deciding how
to account for regional differences in crash ocence.

One of the hypotheses considered in this studythatsghe different geographic localities
could have different driver behavior contributimgthe difference in crashes from one area to
another. As mentioned earlier, the freeway ankvéyl sections modeled were from Region 1
comprised of Duval county; Region 2 comprised obward, Miami-Dade, and Palm Beach
counties; Region 3 comprised of Hillsborough, MaeatPinellas, and Sarasota counties; and
Region 4 comprising of Osceola and Orange counfiesdifferentiate among these regions, a
categorical variable called “Region” was introducétbwever, how these regions should be
ranked proved to be a challenge given that thenee i@ur regions with 24 ways using the
permutation equation (5.15) for arrangement, i.e.,

nPr=

(5.15)

(n—r)!

wheren is the number of regions ardis the number of regions in one order. Thus, 24
arrangements were possible based on Equation 5Tigenty-four models were run with the
geometric and traffic variables constant. An obagon of the model that gave the most positive
or most negative variable coefficients was made f@sults showed that the combination with
Orlando, followed by Jacksonville, Tampa Bay andutS8oFlorida gave the most positive
coefficient with the reverse of this order gividgetmost negative coefficient. The interpretation
of the significance of the “region” variable residtthat there is a correlation between crashes
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and regions. For the purpose of this analysis, d@ltangement that gave the most positive
coefficient was used, which means as the rank @frégion increases, crash occurrences also
increase. Therefore, driving in the Orlando areaafer than driving in the Broward-Miami-
Dade-Palm Beach area. Table 5.5 shows the restilthke model with the most positive
coefficient of the region variable. The modelsdueed for the other 23 ordered regions are in
Appendix D.

Table 5.5: Preliminary Negative binomial regreesieodel with “region” variable

Variables Coeff. Std. Err. z P>z [95% Conf. Interval]

Length 0.0067 0.01 0.7¢ 0.447 -0.01p6 0.0441
Truck percentage -3.999) 1.94 -2.07 0.939 -7.7939 0.2055
Number of interchange 0.196/7 0.02 9.54 0.000 0.1563 0.2372
Number of ramps 0.0438 0.01 3.93 0.000 0.0219 98.(16
Truck lane restriction -0.1352 0.18 -0.77 0.440 4784 0.2081
AADT/lane 0.0001 0.00 8.04 0.00D 0.0001 0.0¢p1
Free Flow Speed 0.190¢4 0.93 5.83 0.q00 0.1p64 0.454
High occupancy vehicle lane -0.2451 0.80 -0]82 041 -0.8285 0.338¢
Region 0.3226 0.07 4.30 0.000 0.17p6 0.4496
Constant -11.2609 2.2p -5.07 0.000 -15.6126 -6.9p83
In (a) -0.9808 0.13 -1.244% -0.7171
A 0.3750 0.05 0.2881 0.48¢1
Likelihood-ratio test forx

X 4774.84

prob= x? 0

Unlike the regression model produced in Phase Beswariable coefficients have
changed in both value and sign, while some variabkfficients have changed in value only.
The variables, such as truck lane restriction af@vVHhad positive coefficients in the first
model, but in this model they now have negativeffments signifying that the presence of a
truck lane restriction and HOV lane reduces theugemnce of crashes in the highway section.
Also, their level of significance in the model hiasreased from 0.652 to 0.440 for a truck lane
restriction and from 0.957 to 0.410 for a HOV lane.

The coefficients for the length, truck percentage,number of interchanges, the number
of ramps, AADT/lane and free flow speed variablagennot changed in sign, but have changed
in their values. Most coefficient values incregsed. the coefficient for the number of
interchanges increased from 0.1732 to 0.1967, timeber of ramps increased from 0.0420 to
0.0437, the truck percentage increased from -6.2678.9997, and free flow speed increased
from 0.1807 to 0.1904. The variable that had itsdaeling coefficient decrease was length,
which reduced from 0.0149 to 0.0067. The modetiogfficient for the variable AADT/lane did
not change.

The region variable is one of the variables tha &aositive coefficient. As mentioned
previously, the sequence of this categorical végiakas that rank 1 was for Orlando, rank 2 for
Jacksonville, rank 3 was for Tampa Bay and rankag fer South Florida, which includes Miami
Dade, Broward and Palm Beach. The positive coefiicof this variable shows that the driving
characteristics in South Florida signify more aggreeness than in Orlando. The reason for this
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may be because Orlando is more of a tourist areerevimost of the drivers are not regular
commuters and unfamiliar with the roadways. Tyjycdhese drivers are less aggressive and
more careful. Therefore, the significance of thasiable gives more reason to believe that there
are significant differences in safety when drivimighin these different regions.

5.3.4 Phase 4: Negative binomial model with social econaenand precipitation variables
(Model 3)

The significance of the region variable as dispiaye Table 5.5 posed a number of
guestions and challenges. For instance, whathereinderlying social, cultural, economic, or
other factors that the “region” variable represeaisd where could these data be acquired?
Before further modeling could be performed, it vilmportant to investigate the acquisition of
data and perform further analysis of the “regioatiable. Efforts were made to contact various
experts and databases. The data contained iretisug database was found to be use4l. (
For each Florida region, a number of variables vexteacted from the database including the
percentage of people in each county who are femdie, are under 18 years of age, who are
above 65 years of age, who speak a language diieiEnglish at home, who have a high school
education, who have the minimum of a bachelor degaed who have income below the federal
poverty level. Other variables extracted from tea@sus data were the mean travel time in the
county and the ethnic distribution in the countgince rainfall precipitation data were readily
available from the Center for Ocean AtmospheriadRt®n studies databasdl, it was also
included as one of the variables that could expllagsignificance of the “region” factor in the
model. Thus, a total of 15 variables were synttezbwith the idea that one or a combination of
these variables could explain the regional diffeesnin crash occurrence.

With this information, a model that included theogeetric, traffic and the 15 variables
(thought to explain the region differences) was. rurable 5.6 below shows the results for this
model. Again, after the 15 regional characterigéidables were added to the model 2, replacing
the region variable with the social economic vdeapseveral changes occurred in comparison
to the previous model 2 with the variables from iiéal model. For the model displayed in
Table 5.6, the variable coefficients for lengthreased from 0.0067 to 0.01856, for truck
percentage the coefficient increased from -3.9992194905. There was also a decrease in the
variable coefficients for the number of interchasmgem 0.1967 to 0.16926, and AADT/lane
from 0.0001 to 0.00004, and free flow speed frod®04 to 0.14784. The variable coefficient
for the number of ramps and truck lane restricte@mained approximately the same. However,
the variable coefficient for HOV changed sign fromegative to positive. This variable has not
been stable in the model.

Including many variables in a model could causeoblpm of other variable effect being
overshadowed. Since all the variables being censdifor addition into the model were aimed
at describing the regional difference in crash osnce, there was a need to combine the effect
of these variables in order to reduce the clusgeeiifiect of these variables to one another and to
the original variables in the model.
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Table 5.6: Negative binomial model with regionbhracteristics

Variables Coeff. Std. Err. | z P>z [95% Conf. Interval]
Length 0.01856 0.01 1.92 0.05p -0.0004 0.03)5
Truck percentage -2.9490b6 1.95 -1.p1 0.131 -6.7[716 0.8735
Number of interchange 0.16926 0.02 9.p7 0.000 @132 0.2059
Number of ramps 0.04368 0.1 4.34 0.000 0.0240 632.C
Truck lane restriction -0.13132 0.18 -0.75 0.454 .47a9 0.2122
AADT/lane 0.00004 0.00 4.36 0.00p 0.0000 0.00p1
Free Flow Speed 0.14784 0.03 5.13 0.00p 0.0914 0.20p3
High occupancy vehicle lane 0.37770 0.p7 1{38 0.167 -0.1578 0.9132
Percent female -250.03980 96.88 -2.59 0.009 -488.93 -61.1436
Percent under 18yrs of age 7.644p4 10{81 Q.71 0}479-13.5437 28.831¢
Percent above 65yrs of age -40.39173 14.17 -2.85 .004Q -68.1611 -12.622«
Percent white 295.21230 115.0§ 2.57 0.010 69.66[32 520.7p15
Percent black 290.29970 113.26 2.56 0.010 68.31R5 512.2p70
Percent American Indian and Alaska Natives -518661p 217.85 -2.37| 0.01 -943.5985 -89.6258
Percent Asian -11.84670 15.10 -0.7§ 0.433 -41.4505 17.7471
Percent Native Hawaii and other Pacific Islanders 120-89530 132.87 -0.91 0.363 -381.2079  139.4)72
Percent reporting two or more races 7.14603 150 950. 0.341 -7.5608 21.852p
Percent speaking language other than English 4%274 3.32 1.39 0.163 -1.8771 11.13}1
Percent with high school 106.25860 62.86 1/70 0.p88 -15.9705 228.487¢
Percent with bachelor or more -1.30168 5/13 -0.25 .80@ -11.3643 8.760¢
Mean travel time to work 0.00848 0.01 0.66 0.509 .0167 0.0336
Percent below poverty level 138.48810 92J20 150 133, -42.2194 319.195I
Annual precipitation -0.00924 0.0 -1.13 0.260 253 0.0068
Constant -258.00820 128.63 -2.01 0.045 -510.1151 -5.9(p13
In (a) -1.51190 0.14 -1.7828 -1.24110
A 0.22049 0.03 0.1682 0.2841
Likelihood-ratio test for

X 3057.54

prob= x? 0

5.3.5 Phase 5: Model including principal component variales (Model 4)

The inclusion of 15 new variables for explaining tiegional differences into the model
was thought to mask the effect of other traffic gedmetric variables. A remedy for this was to
reduce the number of regional variables and includg those that significantly influence crash
occurrence. The literature review revealed thahethod known as “Principal Components
Analysis” can be used to condense the 15 varidgblassmall pool of variables to be used in the
model

5.3.5.1Principal component analysis
The analysis of principal components is concerndth vexplaining the variance-

covariance structure of a set of variables throadgbw linear combinations of these variables.
Althoughp components are required to reproduce the totétisysariability, often much of this
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variability can be accounted for by a small numbiek components. Therefork,components
are chosen such that they have as much informasdhere is in thp components. Suppose a
sample of data, », X3, ... % represent independent variables drawn from a population ith
dimensions with mean vectarand covariance matriX. These data yield sample mean vector
X', the sample covariance matr&and the sample correlation matfik The objective is to
construct uncorrelated linear combinations of treasured characteristics that account for much
of the variation in the sample. The uncorrelatethigination with the largest variances will be
called the sample principal components. A sumnodithe equations that produce the principal
components is as presented by equation 5.16.

p
Yo =y X = Zaikxjk (5.16)
k=1

where Yy is the principal componenkX is the original variables matrix, aralis the principal
component coefficient. The magnitude of the cogdfits of the principal components is
significant in that they measure the importancthek™ variable. This information shows which
variable has more influence among the collectiothep variables irrespective of the rest of the
variables in the model. Two methods can be useskelectk components from the principal
component analysis. The first method is the Kags@erion in which the factors retained are
those with values greater than a unit. The ideandethis method is that, unless a factor extracts
at least as much as the equivalent of one origiaadble, that factor is dropped.

The second method is a Scree graphical method ichvthe individual eigenvalues are
plotted against their corresponding components.e dbmponents are arranged in ascending
order such that as the number of the component®dees the corresponding eigenvalue
decreases. At the points where there is a smoethedse of eigenvalues and they become
relatively small and about the same values towdrdsight, components are droppd&@,(43.

The Scree graphical method is displayed in Appeidix

The 15 variables associated with “region” mentionedthe previous section were
programmed into the STATA statistical software.eTdommand used to produce the results for
the principal component was PCA. Table 5.7 displing number of components produced, the
eignevalues for these components, the differendevda® the preceding and the following
eigenvalues, the proportion of the total variapiland the cumulative total explanation for the
proportional explanation.

The STATA PCA command also produces principal comep coefficients, which when
substituted into Equation 5.16, create principahponents. The full output of the principal
component coefficients is shown in Appendix D. rAentioned previously, the Kaiser Criterion
retains principal components, whose eigenvaluesgezater than a unit. Using this method,
Table 5.7 shows that five of the principal compdsemere more than a unit. An examination of
the Scree plot in Figure 5.1 shows that the eigergabegins to level off at the fifth principal
component.
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Table 5.7: Proportion of the variables describgdhe principal components

Component | Eigenvalues| Difference | Proportion | Cumulative
1 5.08 1.26 0.34 0.34
2 3.82 2.08 0.25 0.59
3 1.73 0.5 0.12 0.71
4 1.24 0.2 0.08 0.79
5 1.04 0.11 0.07 0.86
6 0.93 0.45 0.06 0.92
7 0.48 0.17 0.03 0.95
8 0.31 0.12 0.02 0.98
9 0.18 0.08 0.01 0.99
10 0.1 0.06 0.01 0.99
11 0.04 0.01 0 1
12 0.03 0.02 0 1
13 0.01 0.01 0 1
14 0 0 0 1
15 0 0 1

Scree Plot
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Figure 5.1: Scree plot

Using both Kaiser and Scree tests, the first fiveagpal components were picked,
accounting for 86% of the variance of the origidal variables. Table 5.8 shows the five
principal component coefficients that remained raftsing the two principal component tests.
The above principal component coefficients were tipligd by the original regional
characteristic values to produce five new varialbbsch were named P1, P2, P3, P4 and P5.
The multiplication equations are shown in Appenidjpan example of which is given below

Pl,l = z Xlkaik = llall + X12a2,1 Tt X1,15815,1 (517)

where P, is the first principal component value for thesfisegment.
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Equation 5.17 shows the result for the first pgaticomponent’s value for the first
segment. This will be done for all segments to iobi@e new variables. These five new variables
were added to the traffic and geometric varialiethé model to account for regional differences
in the crash occurrences.

Table 5.8: Principal component coefficients (Eigentors)

Variable 1 2 3 4 5
Female 0.18| -0.35 0.25 -0.09 -0.1f
Persons under 18 0.97 047 -0[15 0,05 (.12
Persons above 65 -0.08 -0.47 012 -0.17 -Q.11
Percent White -0.16 -0.3p -0.37 0.10 -0[p5
Percent Black 0.22 0.35 0.3 -0.14 0.01L
Percent American Indian and Alaska Natives -0.29 280. -0.31 0.15 0.0t
Percent Asian -0.24 0.17 -0.16 -0.49 -040
Percent Native Hawaiian and Pacific Islanders -0.080.13| -0.17| -0.3Z2 0.81
Percent reporting two or more races -0{10 Q.02 3-0.00.40 0.06
Percent speaking language other than English at

home 0.41| -0.02] -0.23 0.04 -0.0p
Percent High school graduates -0,38 -0,01 0.34 D.00.17
Percent with Bachelor's or higher 0.6 -0410 0.14 .550 0.11
Mean travel time to work -0.32 0.13 0.31 0.6 -0|16
Percent below poverty line 0.39 0.05 -0P9 -0[02 .17(C
Amount of precipitation 0.29 0.0¢ 0.33 -0.26 on7z

5.3.5.2Modeling crashes with principal components included

The five principal components were combined with ¢fgometric and traffic variables as
independent variables thought to explain the oetwe of crashes on Florida urban limited
access highways. The combined dataset was a nudtd8 variables and 125 sections. The
STATA program was used to analyze the data in whictegative binomial regression model
using the NBREG command. Table 5.9 below showsotliput from the Negative Binomial
regression performed with the five principal comgats.

The use of the principal components in the moded bhanged the value of the
coefficients of other variables slightly without asfging their signs. When comparing the
coefficients produced in model 3 containing all regional characteristics, the length variable
increased from 0.01856 to 0.02456 while the trueicentage variable increased from -2.94905
to -1.88966. The number of interchange variabtegased from 0.16926 to 0.17831 and the free
flow speed variable increased from 0.14784 to 074620n the other hand, the number of ramps
variable decreased from 0.04368 to 0.04122, thek lane restriction variable decreased from -
0.13132 to -0.04236 and the HOV variable decredsmd 0.3777 to 0.3391. The change of
these coefficients is due to a decrease in thaering of the values in the model. In this case,
the principal component variables have a groupceffather than and individual effect, on the
rest of the variables. For example, the effectr&sites by the first principal component depends
more on the increase in the percentages of prihcipaponents for speaking language other
than English at home; high school graduates; mealttime to work; and below poverty line.
In model 3 these effect were being measured indatlgl.
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Table 5.9: Negative binomial model with princigaimponents

Variables Coeff. Std. Err. z P>z [95% Conf. Interval]
Length 0.02456 0.008 291 0.004 0.0D8 0.(41
Truck percentage -1.8896/6 1.982 -0.p5 0.340 -5./74 1.994
Number of interchange 0.17831 0.020 914 0.000 ®mj14 0.217
Number of ramps 0.0412p 0.011 3.92 0.900 0.021 6200
Truck lane restriction -0.04236 0.174 -0.24 0.808 0.383 0.299)
AADT/lane 0.00004 0.000 4.8 0.000 0.000 0.(p0
Free Flow Speed 0.16274 0.031 5.19 0.000 0.101 40422
High occupancy vehicle lane 0.33910 0.269 1}126 .20 -0.189 0.867,

P1 4.46417 0.714 6.25 0.000 3.064 5.464
P2 1.25777 2.724 0.46 0.644 -4.080 6.596
P3 1.57001 0.917 1.72 0.085 -0.217 3.967
P4 11.59301] 1.964 5.8D 0.000 7.734 15.452
P5 6.48181 2.514 2.58 0.010 1.564 11.410
Constant -9.16761 2.558 -3.59 0.000 -14.172 -4163
In (a) -1.22521 0.137] -1.494 -0.94[7
o 0.29370 0.040 0.225 0.3g4
Likelihood-ratio test for

X 3611.79

prob= y? 0

These changes in the significance of the variablese also not very sound. Only the
length variable, which was insignificant in the yioeis model, became significant. The rest of
the variables have the same significance charatiteyias was in the previous models. However,
the insignificance of the truck lane restrictioniahle increased from 0.454 to 0.808. Again, the
change in the significance of the variables algoedds on the number of variables added in the
model. The addition of these principal componenés made the truck lane restriction
insignificant. This is due in part to the factttimaost of the truck lane restriction corridors are
located in the same region.

5.3.6 Phase 6: Model with statistically significant varidles only (Model 5)

A stepwise elimination method was introduced to el@dusing armm of 0.05 which was
the same confidence value used to just the sigmée of the principal component coefficients.
The STATA command used for this method was SWNBREBRIABLE LIST, PR (0.05).
Table 5.10 below shows the results of the stepwisaination method with the significant
variables only. The use of stepwise elimination hndt was necessary to identify statistical
significant variables and display their effects @ashes when they are modeled alone. In a
statistical context, this model gives a betterriprietation of variables regardless of their pradtic
significance.
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Table 5.10: Negative binomial model with signifitaariables

Variable Coeff. Std. Err. z P>z [95% Conf. Interval]
Length 0.02426 0.01 2.86 0.00 0.0076 0.0409
Number of interchanges 0.20016 0.02 11]02 0.00 48.16  0.2357
Number of ramps 0.03965 0.01 3.81 0.00 0.0193 0.Cj60
AADT per lane 0.00005 0.0 5.2 0.00 0.0000 0.0001
Free Flow Speed 0.20444 0.03 7.85 0J00 0.1499 0.459
P1 4.42503 0.63 6.98 0.00 3.18%2 5.6€[78
P3 2.19722 0.31 7.16 0.00 1.5956 2.7¢89
P4 13.17614 1.97 6.70 0.00 9.3220 17.0303
P5 8.34091 2.21 3.78 0.00 4.0155 12.6€163
Constant -12.74044 1.8D -7.97 0.00 -16.2731 -9.2Pp79
In (a) -1.07234 0.13 -1.3328 -0.81119
o 0.34221 0.05 0.263Y 0.4440
Likelihood-ratio test

X’ 4919

prob> y? 0

The results from Table 5.10 show that truck pergat truck lane restriction, HOV lane
and the second principal component are not in tleeleinsuggesting they were statistically
insignificant. For the variables remaining in thedel, there were slight changes in the results.
Most of the variable coefficients increased whempared to model 4 with all principal
components except the length and number of ramsbles. These variables decreased slightly
from 0.02456 to 0.02426 for the length variable &odh 0.04122 to 0.03965 for the number of
ramps variable.

5.3.7 Phase 7: Model evaluation and testing

Following the process of specifying the type of mlo be used, the estimation of the
variable coefficients, and the evaluation of thefgrenance of the individual variables in each
model, there is a need to conduct an overall etialuaf the models. Since all models discussed
earlier were specified to fit the Negative Binomragression model, testing the Negative
Binomial regression fit was next task. A hypotkewst can be performed to assess this fit.
Negative binomial models is derived from the Pamsswmdel as was explained previously where
the over dispersion factaris 0. Given this information, the following proagéd can be used to
test the model.

Hypothesis: H,:a = O(Null hypothesis)

H, :a >0 (Alternative hypothesis)

The test statistic used is the Chi —square. ThATAT command used to run the
Negative Binomial regression (recall NBREG) alregyforms this test using the likelihood
ratio test ata = 0 The results of this test are indicated by theiadf a > O indicating the
model fits the Negative Binomial Regression Mod#her tests that were used to evaluate the fit
of this model were the Pearson and Deviance t@sts. Pearson statistics is given by the
following equation;
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P:i(yi i) (5.18)

Evidence of over dispersion is given when the valilB exceeds one. The results from
this model showed that the valuePivas 143.72. Therefore, the model fits the datth wihe
deviance test for the Negative Binomial regressmmael is given by the following equation;

D :iyi |n(ii_j—(yi +a‘1)ln{M} (5.19)

-1
i=1 i Iul ta

For the model to be judged as fitting the data, uhleie ofD has to exceed zero thus
showing evidence of over dispersion. From the eqoahe value oD was calculated as 61.97.
Therefore, the model shows a good fit of the data.

Since there were several models developed, antstewas performed to check which of
these models was preferable. As a reminder, modead the negative binomial model with
crashes evaluated against geometric and traffiablas. Model 2 was the negative binomial
model with crashes evaluated against geometrifictiend regional variables. Model 3 was the
negative binomial model with crashes evaluatedregajeometric, traffic, social economic and
precipitation variables. Model 4 was the negabiemial model of crashes against geometric,
traffic and principal component variables. ModekN&s the negative binomial model of crashes
against only significant geometric, traffic andnmipal component variables. The tests that were
performed to judge which of the models best dessrithe statistical relationship between
crashes and the predictors were the Akaike InfaomaCriteria; Bayesian Information Criteria;
and the Consistent Akaike Information Criteria. e$& methods are used for comparison of
models based on the Maximum Log Likelihood methddhe expectation from this method is
that as the number of parameter variables in thdeiniocreases, the likelihood also increases.
This method penalizes models with a larger numiberadgables,k. This penalty function may
also depend on the number of observatidd}. (The functions representing the above tests are:

AIC = -2In(L) + k (5.20)
BIC = -2In(L) +kIn(n) (5.21)
CAIC = -2In(L) + k(L + In(n)) (5.22)

whereAlC is the Akaike Information Criteri&IC is the Bayesian Information Criteri@AIC is

the Consistent Akaike Information Criterlajs the Likelihood of the model, amds the number

of observations. The value of the log likelihosdilso calculated when the NBREG command is
run in the model. From these equations, the medtl the lowest information criteria is
preferred. Table 5.11 below shows the test resaMslving the above equations (5.20), (5.21)
and (5.22).
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Table 5. 11: Model evaluation results

Number
Log of Number of
Models | likelihood | variables | observations| AIC BIC CAIC
Model 1 -669.95 8 992 1347.90 1395.10 140310
Model 2 -661.71 9 1116 133242 138657 139%.57
Model 3 -627.81 23 2852 1278.62 1438/61 146].61
Model 4 -646.22 13 1612 1305.45 1388/45 140].45
Model 5 -647.57 9 1116 1304.13 1358129 1367.29

The model with the overall lowest value for theoimhation criteria is the model 5, which
was the model containing significant variables only

5.4 Discussion of the results

The purpose of the modeling exercise undertakemeatvas mainly to examine the effect
of a truck lane restriction in influencing the oo@mce of crashes. The above analysis gave
information on the effects of the variables and shatistical significance of these variables.
However, there is also, a practical significancd ttan not be ignored. Therefore, variables that
are not statistically significant based on thegivalues” cannot be ignored in estimating their
effects on crashes.

Table 5.9 shows that both “truck percentage” védgiadnd “truck lane restriction”
variables were statistically insignificant € 0.05) and had negative coefficients. The revaéw
previous research studies also showed mixed ressltsvell. The researchers were thus
interested in determining the effect of these tvaniables, especially the truck lane restriction
variable, on crashes regardless of its statistignificance in the models displayed in Table
5.9. With regard to truck percentage, the result3able 5.9 show that an increase in truck
percentage caused a reduction in the occurrenceashes. As mentioned earlier, this result is
similar to the results found by Miaoll5). Miaou argued that for constant vehicle densisythe
percent of trucks increases, the frequency of akeary movements by cars decreases. A case
can be made that Miaou’s findings and our findiags both plausible. It has been shown
through simulation that lane changing on freewagtsegally increases with truck percentage up
to 20% and 30% where lane changes stabilizes. ddagrs due to the fact that there is no more
room for lane changindl(, 495.

On the other hand, a before-and-after study otrinek lane restriction on 1-95 in Palm
Beach County showed there was a 13.78% reductiafl wrehicle crashes during the truck lane
restriction hoursX7). Also, a study conducted on the New Jersey Tumphowed an increase
in the number of crashes on the right lane whezeetivas mixed flow and most of crashes were
attributed to trucks after the introduction of ttestriction 29). In order to estimate the actual
effect of the variables that were analyzed in thedeh shown in Table 5.9, a marginal effect
analysis was performed as described in the follgwgeection.
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5.4.1 Marginal effects analysis

The marginal effects are defined as the partialvdgve of a crash probability with
respect to the parameter predictor of interest.rgmMal effects produce the listing of slopes
computed at the sample mean of the data. The nagfiiect is useful to interpret the magnitude
of the effect of each variable on crash occurrentlee marginal effect for a negative binomial
model is determined as

WYX _ g, (5.17)

0x

where f is the variable coefficient and is the rate of occurrence of crashes. The MFX
COMPUTE command in STATA was used to produce thegmal effects of all variables in the
full model shown in Table 5.9. To obtain the effef a particular regression variable, the
STATA command is specified as MFX COMPUTE AvVafiable = valug. This command
predicts the number of crashes at a particularevalua chosen variable while the rest of the
regression variables are held at their mean valli&® truck lane restriction was a dichotomous
variable with the value of “1”, if the truck lanestriction is present in a roadway section.
Otherwise, a “0” value was entered. Recall #at|x]=expxS . Without a truck lane

restriction (truck lane restriction = 0), then,

951x0.02456-0.092x1.88966+ 5.76x0.1783H 9.4x0.04122+1875278%x0.00004+64.17x0.16274+ 005x0.33910+1091x4.4641 7+ 588x1.2577 7+
e 23.866x157-11.69x11.593+ 662x6.482-9.167 _ 87 5

exp(p) =

With a truck lane restriction (truck lane restiocti= 1)

951x0.02456-0.092¢1.88966+ 5.76x0.178319.4x0.04122-0.004236&1+1875278+<0.00004+64 17x0.16274+ 005<0.33910+10 91x4.4641 7 588x1.2577 #23866x157-11 6911593+ 652x6,482—9.167) =833

exp(x ) = ¢

Thus, the predicted number of crashes changed &0/ to 83.8 when the truck lane
restriction value changed from “0” to “1,” respeelly. This represents a 4 percent decrease in
crashes per year. Also, holding all other varialaetheir mean value, the results show that the
predicted number of crashes changed from 98.9 ¥ when the truck percentage changed from
a minimum value of 2% to a maximum value of 15%pestively. This represents a 22 percent
annual decrease in crashes. The additive chamgeall fother variables in the full model are
shown in the Table 5.12. These values are caledIncident Rate Ratios. They are the
exponential effects of the coefficients, as merdgtbin the previous sections. In STATA the
percentage effect of the coefficient is calculatsithg the command LISTCOEF, PERCENT.
The values calculated are for a unit change ofelgeession variable, such that if the regression
variable is too small (like the truck percent) oo targe (like the AADT/lane) the effect may be
overrepresented or underrepresented. The resultthé additive effect utilizing the above
mentioned command are also displayed on Table 5.12.
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Table 5.12: Negative binomial incidence rateosti

Variable B Z P>z | % Change
Length 0.02454 2.9183 0.004 2|5
Truck percentage -1.88966 -0.954 0.340 -E¢1.9
Number of

interchange 0.17831 9.136 0.0p0 19.5
Number of ramps 0.0412p 3.919 0.000 1.2
Truck lane restriction -0.0423p -0.243 0.808 1.1
AADT per lane 0.00004 4.800 0.000 (o
Free Flow Speed 0.16274 5.192 0.000 ir.7
HOV lane 0.33910 1.259 0.208 4C14

As with the truck lane restriction and truck perceariables, Table 5.12 also displays the
effects of the other variables on the occurrencerashes on the segments. Unlike the truck
percentage and the truck lane restriction, thetlengumber of interchanges, number of ramps,
AADT per lane, free flow speed and HOV variablesdurce a positive effect on the estimated
crashes. Among the variable with positive effeet®V lane tend to have the highest effect with
a 40 percent change in crashes when a HOV lametieisegment. The AADT per lane has the
lowest percent of change (0 percent). Howeves tiiange is due to a unit addition of the
variable whereas the AADT per lane is a variabl#hwarger values and a unit change does not
show a substantial effect. The percentage chantfeese values, displayed in Table 5.12, can be
regarded as factor changes in crashes for thesa gariables for Florida’s urban freeways and
tollways.
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CHAPTER 6

COMPARISON OF BEFORE-AND-AFTER ANALYSIS AND CRASH P REDICTION
MODEL

6.1 Overview

The before-and-after method and the crash predictitodels are both statistical
procedures that are used to analyze factors affpdystems either in a positive or negative
manner. In this study the two methods were use$ses the influence of a truck lane restriction
on urban limited access highways. In assessingeteéfects, they resulted into factors that
express the extent of the effect of truck laneriegin on these segments.

6.2 Before-and-After analysis

The before-and-after analysis was conducted using tiypes of analysis. The analyses
were the Naive before-after analysis, Improved Bldigfore-after analysis, Comparison Group
method and the Empirical Bayes method. The reputiduced by these analyses were the crash
reduction value, the effective index, the variant¢he reduction value and the variance for the
effective index. The crash reduction value anddtiective index were the values that gave the
actual effectiveness of the truck lane restriction.

The procedures followed by these four methods wdferent. However, both methods
produced the same results which were used to jtigeffectiveness of the treatment, in this
case a truck lane restriction. The results produmethe four methods were displayed on Table
4.7 in Chapter 4.

6.3  Crash prediction model

The crash prediction model was developed to agkesmfluence of various factors on
the occurrence of crashes on an urban limited acegghway with the focus on a truck lane
restriction. There were several models that we@mned. Since crashes are rare events, the
standard distribution model that was viable for wse the Poisson. This model, as explained in
previous chapters, is a non linear regression mwtieke main assumption is that the mean and
variance of the response being modeled are edisamentioned in the discussion of descriptive
analysis results in Chapter 5, the crash dataaeliedid not agree with the Poisson assumption
of variance being equal to the mean. Since thisdéoi assumption was violated, the negative
binomial model was selected given that it is a daath parametric model that can account for
overdispersion. The results of the model reveahted & truck lane restriction variable was not
statistically significant but had a negative caméfnt leading to the conclusion that the
introduction of a truck lane restriction increasedety by reducing the predicted number of
crashes in a highway segment.
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6.4  Comparison of the Before-and-After analysis and Crah prediction modeling

The before-and-after analysis and the crash prediatodeling are both robust statistical
methods that are suitable for analyzing the efééa treatment such as a truck lane restriction.
However, there are some differences between thesestatistical analysis methods that could
cause the results to be interpreted differently.

One of the differences between these two methotisaisthe before-and-after statistical
analysis assumes Poisson behavior and does nat faltaver dispersion of the crashes. Unlike
the before-and-after method, the crash predictiadeting begins by assuming a Poisson
distribution since the crashes are rare events.gdew since the Poisson assumption was in this
case violated, the negative binomial model was wgeith allows for over dispersion of the
variables.

Another difference in results of the two methodsaldde due to the amount of data used
in each method. In the before-and-after analysithatk only 18 sections were used for the
analysis given that these were the only sectionth i truck lane restriction. Truck lane
restriction was introduced in these sections betw2@04 and 2005. In contrast, the crash
prediction model contained 128 sections which hdditenal truck lane restriction corridors
whose truck lane restriction were places as fak badhe year 1983. As mention previously, the
result produced by the two methods reveals thenextiethe effect a truck lane restriction has on
the occurrence of crashes. The before-and-afterhadetused crash reduction and the
effectiveness index to describe the effect. Tlasltiprediction model uses the odds ratio and the
marginal effects to describe the effect of a triacie restriction on occurrence of crashes.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to determine the anpia truck lane restriction on traffic
operations and safety for urban limited accesditiasi in the State of Florida. The existing
highways were divided into 128 sections using ogesr criteria to homogenize the sections.
Data on crashes, geometrics, traffic, and socim@tic variables were collected for each
highway section. Two types of statistical analysese performed with the goal of assessing the
impacts of a truck lane restriction on the occureerof crashes on urban limited access
roadways. The first statistical analysis was tkeéolke-and-after study and the second type of
statistical analysis was the development of a cpastiction model. Crash prediction modeling
also involved conducting principal component analyto streamline the socio-economic
variables for inclusion in the modeling processd avaluating the marginal effect of each
geometric and traffic variable on crash occurrence.

The before-and-after analysis involved highway isest for which the date of the
imposition of truck lane restriction was known. u®} sections were on Interstate 75 close to
Tampa and Interstate 95 near Jacksonville. R@strigon these sections were imposed in May
2004. Other study sections were on the Homesteteh&on of Florida’s Turnpike (HEFT) in
Dade county where truck lane restrictions wereoshiced in May 2005. The statistical before-
and-after analysis methods used in this study weeeNaive, Modified Naive, Comparison
Group, and the Empirical Bayes before-and-aftetygea. The results from all four before-and-
after analysis methods showed that the effectidexnfollowing the imposition of truck lane
restriction were 1.34, 1.21, 1.32, and 1.29 respelgt It should be noted that these results did
not account for increases in traffic, which is ganéimitation of the results from the before-and-
after method.

The negative binomial regression model was usetetermine the influence of various
regression variables on the occurrence of crasitesspecial emphasis on the impact of a truck
lane restriction and truck volume, representedhieypercent of AADT. The regression variables
were related to geometrics, traffic, and socio-ecoic factors prevailing on each of the 128
sections that were analyzed. The geometric charatts analyzed were the length of the
segment, the number of interchanges, the numberamips, the presence of a truck lane
restriction, and the presence of a HOV lane. Th#i¢ variables that were analyzed were
AADT per lane and free flow speed, derived from dpeed limit prevailing on each roadway
section. Although all the highway segments stuavecde in Florida, it was important to examine
the difference in crash occurrence between theerdifit metropolitan areas. Thus, socio-
economic and precipitation factors were also addidthe model.

The results showed that the presence of a truak dastriction was largely statistically
insignificant in influencing the total number ofashes occurring on an urban highway secton (
<0.808). However, the coefficient for this variablehe model was negative suggesting that in
the year 2005, sections with a truck lane restiictended to have fewer crashes than sections
without a truck lane restriction, although insigeaintly so. This tendency was confirmed with a
marginal effect analysis which showed that impletimgna truck lane restriction in year 2005
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would have an effect of reducing crashes by 4 merc&hese results are in line with the results
reported in a number of previous studies invedtigahe efficacy of a truck lane restriction.

The results further showed a negative relationsbgbween an increase in truck
percentage and crash occurrence. The marginai eff@lysis revealed that if the percentage of
trucks on a Florida urban highway in year 2005 wade increased from a minimum of 2
percent to a maximum of 15 percent, the annual roenoe of crashes will be reduced by 22
percent. This result is both intuitive and couintelitive and mirrors conflicting results reported
in literature. It can be argued that increasedkinolumes on a highway increases the possibility
of crashes brought about by increased lane chagesg passenger car drivers. Then again it
can also be argued that the presence of highemedwf trucks reduce the number of gaps to
the point that most passenger car drivers do retmgt to change lanes. In fact, a previous
simulation study conducted by Siuliilj showed this phenomenon.

Another result worthy of noting is the significanoé the regional differences in the
occurrence of crashes. The results showed thanhdron urban limited access highways in the
Orlando area was relatively safer than drivingha gacksonville area, followed by the Tampa
area, followed by tri-county area of Palm Beachmigard, and Miami-Dade. Numerous socio-
economic variables were considered to try to erpthese regional differences. The socio-
economic factors that were considered include gregntage of people in each county who are
female, who are under 18 years of age, who areeabbwears of age, who speak language other
than English at home, who have high school educatiho have a minimum of a bachelor
degree, and who have income below the federal polevel. However, further econometric
analysis is warranted if one wants to focus ondhiegional differences.

There are a few study limitations worth mentionthgt warrant further study. Actual
operating speeds were not included in the model iasttad the speed limit was used as a
surrogate measure. A sample of operating speedsadhm section needs to be collected.
Additional qualifications are in order. A detailadalysis of crash occurrence by hour of the day
needs to be conducted to determine the influencdraific volume with various truck
percentages on crash occurrence. Clearly, crasivedving trucks might have a different
distribution depending on the extent of congestiona highway. The results of the negative
binomial regression modeling were not validatedhwatashes occurring in other years. Such
validation requires collecting crashes for a sudoee year and conducting crash prediction
modeling using geometric and traffic factors prémgiin that year.

There are a number of recommendations for furteeearch that can be made based on
the results obtained from the study reported herdihe crash analysis involved only the total
number of crashes occurring in the section. Fuamadysis should focus on crashes stratified as
fatal crashes, injury crashes, and property damvatjecrashes. Such analysis may help reveal
the influence of a truck lane restriction on theesgy of highway crashes occurring in urban
areas. It is further recommended that as time pgebefore-and-after crashes can be analyzed
for a longer before or after duration, say 5 yearfie most significant limitation of this study
was that most sections had after data for onlyaa getwo, since the truck lane restrictions were
imposed only a few years ago.
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The inclusion of the “region” factor showed thererer significant differences in crash
occurrence among the four Florida metropolitanaegiincluded in this study. Although efforts
were made to include socio-economic differencesrantbe regions in the model, it is clear that
a better designed econometric study is requirednalyze the influence of socio-economic
factors on crash occurrence. Such a study casame-economic factors alone as independent
variables or can also incorporate geometric arffidraariables in the modeling as done in this
study.

Finally, a truck lane restriction is only one oétbperational strategies used by highway
agencies in managing truck traffic on urban limigetess highways. There are other strategies
that exist, as revealed by the literature searatiuding limiting truck speeds, providing truck
routes, restricting trucks from certain routes gédther, separating trucks into dedicated truck
lanes, and implementing truck lane restriction odilying certain hours of the day. All these
strategies have upsides and downsides that neled studied and compared to the efficacy of
implementing a truck lane restriction throughou¢ 4-hour period as is currently done in
Florida. The issues of safety benefits accrual tlednumber of lanes that trucks are restricted
from using need to be studied further.
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APPENDIX A: Images of Truck Lane Restriction Corridors
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Figure A-2: Truck Lane Restriction on a 3 Lane @tor
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Centerville
Warner Robii

Figure A-3: Truck Blocking the View of the Sign Bdaon the Side of the Road

Figure A-4: Congestion of Trucks on the Non- Restd Lanes

67



APPENDIX B: Data Collected for the Analyses

Table B-1: Urban Areas Distribution from Road Cdimli Inventory

Urban Classification - Feature 124
RCI FIELD HANDBOOK (July 2005)

URBAREA - Urban Area Number

Small Urban Areas (Population 5.000-49.999): [URBSIZE=2

0040 Arcadia 0995 Islamorada, Village of 1630 Palatka
0085 Bartow Islands 1658 Palm Coast (includes
0130 Belle Glade 1058 Key Biscayne Ormond Beach)
0164 Big Pine Key 1070 Key West 1725 Perry
0380 Clermont 1065 Keystone Heights 1754 Placid Lakes
0385 Clewiston 1080 Labelle 9910 Poinciana
0440 Crestview 1110 Lake City 1825 Quincy
0450 Crystal River 1217 Lehigh Acres 9920 Ross Prairie
0620 Fernandina Beach 1230 Live Qak 1950 Sebring-Avon Park
0650 Fort Meade 1260 Macclenny 2030 Starke
0680 Frostproof 1298 Marathon 2037 Greater Sun Center
0933 Homosassa Springs 1299 Marco Island (includes Sun City & Ruskin)
0945 Immokalee 1305 Marianna 2185 Wauchula
0975 Indiantown 9900 Marion Oaks 9930 West Jupiter
0985 Interlachen 1392 Middleburg 2250 Wildwood
0990 Inverness (includes 1565 Okeechobee 2296 Yulee
Beverly Hills) 1625 Pahokee

Small Urbanized Areas (Population 50,000-199,999): [URBSIZE=3]

0255 Brooksville (includes Spring Hill) 1520 North Port-Punta Gorda
0512 Deltona 1545 QOcala

0670 Fort Walton Beach 1675 Panama City

0695 Gainesville 1885 Saint Augustine

1075 Kissimmee 2105 Titusville

1095 Lady Lake 2150 Vero Beach-Sebastian
1136 Lakeland 2285 Winter Haven

1215 Leesburg-Eustis 2300 Zephyrhills

Large Urbanized Areas (Population 200,000-499,999): [URBSIZE=4]

0187 Bonita Springs-Naples 1715 Pensacola
0293 Cape Coral (includes Ft Myers) 1807 Port Saint Lucie
0485 Daytona Beach-Port Orange 2070 Tallahassee

1640 Palm Bay-Melbourne

Metropolitan Areas (Population 500,000 or more): [URBSIZE=5]

1000 Jacksonville 1600 Orlando

1370 Miami (includes Boca Raton, Delray 1930 Sarasota-Bradenton
Beach, Ft Lauderdale, Hialeah, Hollywood, 2075 Tampa-Saint Petersburg
Pompano Beach, West Palm Beach) (includes Clearwater)
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Figure B-1: Florida Counties and Interstates
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Table B-2: Truck Lane Restriction Corridors in Hiar

Long.: -80.3888

Long.: -80.3486

Freeway| Beginning| Ending Beginning Ending Length| Start
Milepost | Milepost Coordinates Coordinates | (miles) | Date
I-75 Lat.. 28.0228 |Lat.: 27.2233
202.46 | 263.46 I o~ 853302 | Long. -82.4505| Or |May-04
I-75 Exit 328 | Exit 467 | Lat.: 30.6258 Lat.. 28.8808§
(FL (CR |Long.:-83.1708 | Long.:-82.0925 139 | Aug-98
Turnpike) 143)
1-95 Lat.: 25.8216 | Lat.: 26.9647 May
5.48 88.75 Long.: -80.2062 | Long.: -80.1725 83.27 1983 in
Broward
County
[-95 Lat.. 29.6658 |Lat.: 30.1025
298 333.4 Long.: -81.2925 | Long.: -81.5025 e
Lat.. 30.4908 |Lat.:. 30.7442
1-95 363 382 Long.: -81.6408 | Long.: -81.6542 19 May-04
HEFT Lat.. 25.5841 |Lat.:. 25.6301
1 L Long.: -80.3672 | Long.: -80.3827 2
HEFT Lat.. 26.6737 |Lat: 25.9511 May-05
19.5 39.5 20

Table B-3: Database for the Urban Freeway Corridors

ROAD
Area name Direction County name NAME
TAMPA NORTHBOUND PINELLAS I-175
TAMPA SOUTHBOUND PINELLAS I-175
MIAMI EASTBOUND MIAMI DADE 1-195
MIAMI EASTBOUND MIAMI DADE 1-195
MIAMI WESTBOUND MIAMI DADE 1-195
MIAMI WESTBOUND MIAMI DADE 1-195
TAMPA NORTHBOUND PINELLAS I-275
TAMPA NORTHBOUND PINELLAS I-275
TAMPA NORTHBOUND PINELLAS/HILLS I-275
TAMPA NORTHBOUND HILLSBOROUGH 1-275
TAMPA NORTHBOUND HILLSBOROUGH 1-275
TAMPA SOUTHBOUND PINELLAS 1-275
TAMPA SOUTHBOUND PINELLAS 1-275
TAMPA SOUTHBOUND PINELLAS/HILLS 1-275
TAMPA SOUTHBOUND HILLSBOROUGH 1-275
TAMPA SOUTHBOUND HILLSBOROUGH 1-275
JACKSONVILLE NORTHBOUND DUVAL 1-295
JACKSONVILLE NORTHBOUND DUVAL 1-295
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ROAD

Area name Direction County name NAME
JACKSONVILLE SOUTHBOUND DUVAL 1-295
JACKSONVILLE SOUTHBOUND DUVAL 1-295

TAMPA NORTHBOUND PINELLAS 1-375
TAMPA SOUTHBOUND PINELLAS 1-375
MIAMI NORTHBOUND MIAMI DADE 1-395
MIAMI SOUTHBOUND MIAMI DADE 1-395

ORLANDO NORTHBOUND OSCEOLA I-4

ORLANDO NORTHBOUND OSCEOLA/ORANGE I-4

ORLANDO NORTHBOUND ORANGE I-4

ORLANDO NORTHBOUND ORANGE I-4

ORLANDO NORTHBOUND ORANGE I-4

ORLANDO SOUTHBOUND OSCEOLA I-4

ORLANDO SOUTHBOUND OSCEOLA/ORANGE I-4

ORLANDO SOUTHBOUND ORANGE I-4

ORLANDO SOUTHBOUND ORANGE I-4

ORLANDO SOUTHBOUND ORANGE I-4

TAMPA NORTHBOUND HILLSBOROUGH I-4
TAMPA NORTHBOUND HILLSBOROUGH I-4
TAMPA SOUTHBOUND HILLSBOROUGH I-4
TAMPA SOUTHBOUND HILLSBOROUGH I-4
MIAMI NORTHBOUND MIAMI DADE I-75
MIAMI NORTHBOUND DADE/BROWARD I-75
MIAMI NORTHBOUND BROWARD I-75
MIAMI SOUTHBOUND MIAMI DADE I-75
MIAMI SOUTHBOUND DADE/BROWARD I-75
MIAMI SOUTHBOUND BROWARD I-75
MIAMI NORTHBOUND MIAMI DADE 1-95
MIAMI SOUTHBOUND MIAMI DADE 1-95
JACKSONVILLE NORTHBOUND DUVAL 1-95
JACKSONVILLE NORTHBOUND DUVAL 1-95
JACKSONVILLE NORTHBOUND DUVAL 1-95
JACKSONVILLE SOUTHBOUND DUVAL 1-95
JACKSONVILLE SOUTHBOUND DUVAL 1-95
JACKSONVILLE SOUTHBOUND DUVAL 1-95
TAMPA EASTBOUND POLK SR 570
TAMPA WESTBOUND POLK SR 570
TAMPA EASTBOUND PINELLAS SR 618
TAMPA WESTBOUND PINELLAS SR 618
MIAMI EASTBOUND MIAMI DADE SR 826
MIAMI EASTBOUND MIAMI DADE SR 826
MIAMI EASTBOUND MIAMI DADE SR 826
MIAMI WESTBOUND MIAMI DADE SR 826
MIAMI WESTBOUND MIAMI DADE SR 826
MIAMI WESTBOUND MIAMI DADE SR 826
MIAMI NORTHBOUND MIAMI DADE SR 836
MIAMI NORTHBOUND MIAMI DADE SR 836
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ROAD

Area name Direction County name NAME
MIAMI SOUTHBOUND MIAMI DADE SR 836
MIAMI SOUTHBOUND MIAMI DADE SR 836
MIAMI NORTHBOUND BROWARD SR 869
MIAMI SOUTHBOUND BROWARD SR 869
MIAMI NORTHBOUND MIAMI DADE SR 874
MIAMI SOUTHBOUND MIAMI DADE SR 874
MIAMI NORTHBOUND BROWARD TRN PIKE
MIAMI NORTHBOUND BROWARD/PALM-B TRN PIKE
MIAMI SOUTHBOUND BROWARD TRN PIKE
MIAMI SOUTHBOUND BROWARD/PALM-B TRN PIKE
TAMPA NORTHBOUND SARASOTA I-75
TAMPA NORTHBOUND SARASOTA/MANATEE I-75
TAMPA NORTHBOUND MANATEE/HILLS I-75
TAMPA NORTHBOUND HILLSBOROUGH I-75
TAMPA SOUTHBOUND SARASOTA I-75
TAMPA SOUTHBOUND SARASOTA/MANATEE I-75
TAMPA SOUTHBOUND MANATEE/HILLS I-75
TAMPA SOUTHBOUND HILLSBOROUGH I-75
MIAMI NORTHBOUND MIAMI DADE 1-95
MIAMI NORTHBOUND MIAMI DADE 1-95
MIAMI NORTHBOUND DADE/BROWARD I-95
MIAMI NORTHBOUND BROWARD 1-95
MIAMI NORTHBOUND BROWARD/PALM-B 1-95
MIAMI NORTHBOUND PALM-B i-95
MIAMI NORTHBOUND PALM-B 1-95
MIAMI SOUTHBOUND MIAMI DADE 1-95
MIAMI SOUTHBOUND MIAMI DADE 1-95
MIAMI SOUTHBOUND DADE/BROWARD 1-95
MIAMI SOUTHBOUND BROWARD 1-95
MIAMI SOUTHBOUND BROWARD/PALM-B 1-95
MIAMI SOUTHBOUND PALM-B 1-95
MIAMI NORTHBOUND MIAMI DADE TRN PIKE
MIAMI NORTHBOUND MIAMI DADE TRN PIKE
MIAMI NORTHBOUND MIAMI DADE TRN PIKE
MIAMI NORTHBOUND DADE/BROWARD TRN PIKE
MIAMI SOUTHBOUND MIAMI DADE TRN PIKE
MIAMI SOUTHBOUND MIAMI DADE TRN PIKE
MIAMI SOUTHBOUND MIAMI DADE TRN PIKE
MIAMI SOUTHBOUND DADE/BROWARD TRN PIKE
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Table B-3 Continues

Segment
Length
ROADWAYID Begin exit End exit From mile post To Milpost (miles)
15003000 - 1-275 0.000 1.439 1.439
15003000 - 1-275 0.000 1.439 1.439
87004000 1 2B 0.000 0.857 0.857
87004000 2B 5 0.857 4.268 3.411
87004000 1 2B 0.000 0.857 0.857
87004000 2B 5 0.857 4.268 3.411
15190000 - 22 0.000 21571 21571
15190000 22 23A 21.571 22.304 0.733
15190000/10190000 23A 39 22.304 38.847 16.543
10190000 39 45B 38.847 44.239 5.392
10190000 45B 53 44.239 52.988 8.749
15190000 - 22 0.000 21571 21571
15190000 22 23A 21.571 22.304 0.733
15190000/10190000 23A 39 22.304 38.847 16.543
10190000 39 45B 38.847 44,239 5.392
10190000 45B 53 44.239 52.988 8.749
72001000 1-95 21AB 0.000 20.659 20.659
72001000 21AB 1-95 20.659 35.511 14.852
72001000 1-95 21AB 0.000 20.659 20.659
72001000 21AB 1-95 20.659 35.511 14.852
15002000 - 1-275 0.000 1.220 1.220
15002000 - 1-275 0.000 1.220 1.220
87200000 Us 41 1-95 0.000 1.292 1.292
87200000 Us 41 1-95 0.000 1.292 1.292
92130000 60 62 59.585 61.747 2.162
92130000/75280000 62 72 61.747 71.682 9.935
75280000 72 77 71.682 76.373 4.691
75280000 77 82C 76.373 82.654 6.281
75280000 82C 90AB 82.654 89.517 6.863
92130000 60 62 59.585 61.747 2.162
92130000/75280000 62 72 61.747 71.682 9.935
75280000 72 77 71.682 76.373 4.691
75280000 77 82C 76.373 82.654 6.281
75280000 82C 90AB 82.654 89.517 6.863
10190000 1 9 1.046 8.613 7.567
10190000 9 25 8.613 25.563 16.950
10190000 1 9 1.046 8.613 7.567
10190000 9 25 8.613 25.563 16.950
87075000 1AB 5 0.056 4.961 4.905
87075000/86075000 5 19 4,961 17.379 12.418
86075000 19 49 17.379 49.428 32.049
87075000 1AB 5 0.056 4.961 4.905
87075000/86075000 5 19 4.961 17.379 12.418
86075000 19 49 17.379 49.428 32.049
87270000 1A 3A 0.469 3.240 2.771
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Segment
Length
ROADWAYID Begin exit End exit From mile post To Milpost (miles)
87270000 1A 3A 0.469 3.240 2.771
72280000/72020000 337 351D 337.450 351.560 14.11D
72280000/72290000 351 362 351.560 361.649 10.089
72290000 362 366 361.649 365.922 4.273
72280000/72020000 337 351 337.450 351.560 14.11D
72280000/72290000 351 362 351.560 361.649 10.089
72290000 362 366 361.649 365.922 4.273
16470000 0 (15.180 0.000 15.180 15.180
16470000 0 (15.180 0.000 15.180 15.180
10002000 1A 15B 0.106 14.169 14.063
10002000 1A 15B 0.106 14.169 14.063
87260000 SR 94 SR 836 0.854 7.207 6.353
87260000 SR 836 SR 948 7.207 9.171 1.964
87260000 I-75 SR 91 15.299 23.969 8.670
87260000 Us1 SR 836 0.000 7.207 7.207
87260000 SR 836 SR 948 7.207 9.171 1.964
87260000 I-75 SR7 15.299 23.969 8.670
87200000 SR 821 SR 826 0.000 4.284 4.284
87200000 SR 826 us1 4.284 12.841 8.557
87200000 SR 821 SR 826 0.000 4.284 4.284
87200000 SR 826 uUsl1 4.284 12.841 8.557
86472000 0 17 0.000 20.673 20.673
86472000 0 17 0.000 20.673 20.673
87005000 HEFT SR 826 0.000 6.903 6.903
87005000 HEFT SR 826 0.000 6.903 6.903
86470000 54 71 56.344 72.159 15.815
86470000/93470000 71 116 72.159 116.684 44.525
86470000 54 71 56.344 72.159 15.815
86470000/93470000 71 116 72.159 116.684 44.525
17075000 182 200 181.505 199.319 17.814
17075000/13075000 200 228 199.319 227.874 28.55p
13075000/10075000 228 261 227.874 260.729 32.85p
10075000 261 270 260.729 269.849 9.120
17075000 182 200 181.505 199.319 17.814
17075000/13075000 200 228 199.319 227.874 28.55p
13075000/10075000 228 261 227.874 260.729 32.85p
10075000 261 270 260.729 269.849 9.120
87270000 3A 4AB 3.240 4.875 1.635
87270000 4AB 12A 4.875 12.400 7.525
87270000/86070000 12A 20 12.400 19.822 7.422
86070000 25 41 25.269 40.938 15.669
86070000/93220000 41 -16.5 40.938 59.045 18.107
-16.5 -38.21 59.045 80.755 21.710
93220000 -38.21 87 80.755 86.708 5.953
87270000 3A 4AB 3.240 4.875 1.635
87270000 4AB 12A 4.875 12.400 7.525
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Segment
Length
ROADWAYID Begin exit End exit From mile post To Milpost (miles)
87270000/86070000 12A 20 12.400 19.822 7.422
86070000 25 41 25.269 40.938 15.669
86070000/93220000 41 -16.5 40.938 59.045 18.10Y
93220000 -38.21 87 80.755 86.708 5.953
87471000 12 18 12.518 17.946 5.428
87471000 18 26B 17.946 26.440 8.494
87471000 26B 39 26.440 39.389 12.949
87471000/86471000/86470000 39 54 39.389 56.344 5%6.9
87471000 12 18 12.518 17.946 5.428
87471000 18 26B 17.946 26.440 8.494
87471000 26B 39 26.440 39.389 12.949
87471000/86471000/86470000 39 54 39.389 56.344 5%6.9
Table B-3 Continues
ROAD ROADWAYID Number of [Interchangdinterchange [Number of [Number of [Speed
NAME Lanes frequency |Density HOV lanes|Truck Limit
restriction
restriction
lanes
1-175 15003000 2 3 2.08 0 0 50
1-175 15003000 2 3 2.08 0 0 50
1-195 87004000 2 3 3.50 0 0 55
1-195 87004000 2 2 0.59 0 0 55
1-195 87004000 3 3 3.50 0 0 55
1-195 87004000 3 2 0.59 0 0 55
1-275 15190000 2 9 0.42 0 0 60
1-275 15190000 3 2 2.73 0 0 65
1-275 15190000/10190000 4 13 0.79 0 0 60
1-275 10190000 3 9 1.67 0 0 55
1-275 10190000 3 10 1.14 0 0 55
1-275 15190000 2 9 0.42 0 0 60
1-275 15190000 3 2 2.73 0 0 65
1-275 15190000/10190000 4 13 0.79 0 0 60
1-275 10190000 3 9 1.67 0 0 55
1-275 10190000 3 10 1.14 0 0 55
1-295 72001000 3 8 0.39 0 0 65
1-295 72001000 2 8 0.54 0 0 65
1-295 72001000 3 8 0.39 0 0 65
1-295 72001000 2 8 0.54 0 0 65
1-375 15002000 2 2 1.64 0 0 50
1-375 15002000 2 2 1.64 0 0 50
1-395 87200000 2 2 1.55 0 0 55
1-395 87200000 2 2 1.55 0 0 55
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ROAD ROADWAYID Number of [InterchangeInterchange [Number of [Number of [Speed
NAME Lanes frequency |Density HOV lanes|Truck Limit
restriction
restriction
lanes
-4 92130000 2 2 0.93 0 0 65
-4 92130000/75280000 3 8 0.81] 0 0 60
-4 75280000 4 4 0.85 0 0 55
-4 75280000 3 9 1.43 0 0 55
-4 75280000 3 10 1.46 0 0 55
-4 92130000 2 2 0.93 0 0 65
-4 92130000/75280000 3 8 0.81] 0 0 60
-4 75280000 4 4 0.85 0 0 55
-4 75280000 4 9 1.43 0 0 55
-4 75280000 3 10 1.46 0 0 55
-4 10190000 3 7 0.93 0 0 60
-4 10190000 3 8 0.47 0 0 70
-4 10190000 3 7 0.93 0 0 60
-4 10190000 2 8 0.47 0 0 70
I-75 87075000 4 4 0.82 0 0 70
I-75 87075000/86075000 4 7 0.56 0 0 70
I-75 86075000 2 5 0.16 0 0 70
I-75 87075000 4 4 0.82 0 0 70
I-75 87075000/86075000 4 7 0.56 0 0 70
I-75 86075000 3 5 0.16 0 0 70
1-95 87270000 3 8 2.89 0 0 55
1-95 87270000 3 8 2.89 0 0 55
1-95 72280000/72020000 3 16 1.13 0 0 55
1-95 72280000/72290000 3 16 1.59 0 0 60
1-95 72290000 3 3 0.70 0 0 55
1-95 72280000/72020000 3 16 1.13 0 0 55
1-95 72280000/72290000 3 16 1.59 0 0 60
1-95 72290000 3 3 0.70 0 0 55
SR 570 16470000 2 9 0.59 0 0 60
SR 570 16470000 2 9 0.59 0 0 60
SR 618 10002000 2 16 1.14 0 0 60
SR 618 10002000 2 16 1.14 0 0 60
SR 826 87260000 3 5 0.79 0 0 55
SR 826 87260000 4 1 0.51] 0 0 55
SR 826 87260000 3 3 0.35 0 0 55
SR 826 87260000 3 5 0.69 0 0 55
SR 826 87260000 4 1 0.51 0 0 55
SR 826 87260000 3 3 0.35 0 0 55
SR 836 87200000 3 4 0.93 0 0 55
SR 836 87200000 3 7 0.82 0 0 55
SR 836 87200000 3 4 0.93 0 0 55
SR 836 87200000 3 7 0.82 0 0 55
SR 869 86472000 2 12 0.58 0 0 55
SR 869 86472000 2 12 0.58 0 0 55
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ROAD ROADWAYID Number of [InterchangeInterchange [Number of [Number of [Speed
NAME Lanes frequency |Density HOV lanes|Truck Limit
restriction
restriction
lanes
SR 874 87005000 3 6 0.87 0 0 60
SR 874 87005000 3 6 0.87 0 0 60
TRN PIKE 86470000 3 7 0.44 0 0 65
TRN PIKE 86470000/93470000 2 9 0.20 0 0 65
TRN PIKE 86470000 3 7 0.44 0 0 65
TRN PIKE 86470000/93470000 2 9 0.20 0 0 65
I-75 17075000 2 5 0.28 0 1 70
I-75 17075000/13075000 3 9 0.32 0 1 70
I-75 13075000/10075000 2 10 0.30 0 1 70
I-75 10075000 2 4 0.44 0 1 70
I-75 17075000 2 5 0.28 0 1 70
I-75 17075000/13075000 3 9 0.32 0 1 70
I-75 13075000/10075000 3 10 0.30 0 1 70
I-75 10075000 3 4 0.44 0 1 70
1-95 87270000 3 2 1.22 0 1 55
I-95 87270000 4 11 1.46 0 1 55
1-95 87270000/86070000 5 7 0.94 1 1 50
I-95 86070000 4 10 0.64 1 1 65
1-95 86070000/93220000 4 9 0.50 1 1 65
1-95 93220000 4 2 0.34 0 1 70
I-95 87270000 3 2 1.22 0 1 55
1-95 87270000 5 11 1.46 0 1 55
1-95 87270000/86070000 5 7 0.94 1 1 50
1-95 86070000 4 10 0.64 1 1 65
1-95 86070000/93220000 4 9 0.50 1 1 65
1-95 93220000 4 2 0.34 0 1 70
TRN PIKE 87471000 2 4 0.74 0 1 60
TRN PIKE 87471000 3 7 0.82 0 1 60
TRN PIKE 87471000 3 5 0.39 0 1 70
TRN PIKE [ 87471000/86471000/86470000 3 7 0.41 0 1 70
TRN PIKE 87471000 3 4 0.74 0 1 60
TRN PIKE 87471000 3 7 0.82 0 1 60
TRN PIKE 87471000 3 5 0.39 0 1 70
TRN PIKE | 87471000/86471000/86470000 3 7 0.41 0 1 70
Table B-3 Continues
ROAD ROADWAYID Number of [Number of [Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)
1-175 15003000 0 0 0 0 0 0
1-175 15003000 0 0 0 0 0 0
1-195 87004000 1 4 2 6 0 0
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)
1-195 87004000 1 0 1 0 0 1
1-195 87004000 2 1 2 2 0 0
1-195 87004000 0 1 0 1 0 0
1-275 15190000 11 11 13 11 0 0
1-275 15190000 3 4 4 4 0 0
1-275 15190000/10190000 3 2 3 3 1 1
1-275 10190000 0 1 1 1 0
1-275 10190000 9 8 11 10 1 0
1-275 15190000 8 6 9 7 0 0
1-275 15190000 8 9 8 10 0 0
1-275 15190000/10190000 0 0 0 0 0 0
1-275 10190000 1 0 1 0 0 1
1-275 10190000 10 9 12 12 0 1
1-295 72001000 0 0 0 0 0 0
1-295 72001000 0 0 0 0 0 0
1-295 72001000 9 10 11 12 0 0
1-295 72001000 8 8 8 8 1 1
1-375 15002000 6 5 7 6 0 0
1-375 15002000 7 8 8 9 0 0
1-395 87200000 0 0 0 0 0 0
1-395 87200000 0 0 0 0 0 0
-4 92130000 0 1 0 1 0 0
-4 92130000/75280000 6 7 9 9 0 0
-4 75280000 3 3 5 4 0 0
I-4 75280000 8 7 8 8 0 0
-4 75280000 6 9 6 9 0 0
-4 92130000 1 1 0 0
-4 92130000/75280000 6 5 6 8 0 0
-4 75280000 5 4 6 4 0 1
I-4 75280000 6 7 7 7 0 1
-4 75280000 9 6 9 7 1 1
I-4 10190000 4 9 5 11 0 0
I-4 10190000 8 8 8 8 0 0
-4 10190000 5 7 5 7 0 0
I-4 10190000 8 7 8 9 0 0
I-75 87075000 4 3 4 4 1 1
I-75 87075000/86075000 5 10 5 12 0 0
I-75 86075000 4 4 7 4 0 0
I-75 87075000 4 5 4 7 0 0
I-75 87075000/86075000 6 10 7 11 1 0
I-75 86075000 4 5 6 6 0 0
1-95 87270000 2 4 3 4 0 0
1-95 87270000 1 2 1 3 1 1
1-95 72280000/72020000 5 4 0 0
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)

1-95 72280000/72290000 4 4 0 0
1-95 72290000 1 1 0 0
1-95 72280000/72020000 9 7 12 9 0 0
SR 618 10002000 1 2 2 3 0 1
SR 618 10002000 3 1 4 2 1 0
SR 826 87260000 10 10 10 11 0 0
SR 826 87260000 10 9 10 11 0 0
SR 826 87260000 11 8 11 10 0 0
SR 826 87260000 10 8 10 11 0 1
SR 826 87260000 10 9 12 11 0 0
SR 826 87260000 8 9 8 10 0 0
SR 836 87200000 3 4 3 5 1 0
SR 836 87200000 9 9 10 10 0 4
SR 836 87200000 2 6 3 6 0 1
SR 836 87200000 9 10 13 12 2 3
SR 869 86472000 11 11 13 12 0 0
SR 869 86472000 8 10 8 11 0 0
SR 874 87005000 2 4 2 5 0 0
SR 874 87005000 4 4 5 4 0 0
TRN PIKE 86470000 5 7 5 8 0 0
TRN PIKE 86470000/93470000 8 8 8 8 0 0
TRN PIKE 86470000 7 6 8 7 0 0
TRN PIKE 86470000/93470000 8 8 8 8 0 0
I-75 17075000 10 9 10 10 1 1
I-75 17075000/13075000 9 10 9 10 0 0
I-75 13075000/10075000 6 4 7 4 0 0
I-75 10075000 13 17 14 19 0 0
I-75 17075000 10 10 10 12 0 0
I-75 17075000/13075000 5 3 5 5 0 0
I-75 13075000/10075000 4 4 4 4 0 0
I-75 10075000 11 8 12 9 0 0
1-95 87270000 2 2 2 4 0 0
1-95 87270000 8 8 10 8 0 0
1-95 87270000/86070000 10 12 12 14 0 0
1-95 86070000 3 2 0 0
1-95 86070000/93220000 2 2 0 0
1-95 93220000 2 1 0 0
1-95 87270000 2 2 5 4 0 1
1-95 87270000 11 9 12 12 1 0
1-95 87270000/86070000 10 8 11 8 0 0
1-95 86070000 4 4 0 0
1-95 86070000/93220000 3 2 0 0
1-95 93220000 2 1 0 0
TRN PIKE 87471000 4 3 6 4 0 1
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)

TRN PIKE 87471000 4 4 6 6 0 0
TRN PIKE 87471000 4 5 6 7 0 0
TRN PIKE | 87471000/86471000/86470000 4 5 2 6 0 0
TRN PIKE 87471000 2 3 3 4 0
TRN PIKE 87471000 4 3 2 5 1 1
TRN PIKE 87471000 4 4 5 7 0 0
TRN PIKE | 87471000/86471000/86470000 3 2 3 3 0 0
1-175 15003000 17518 0.0788 4] 43.47322
1-175 15003000 12149 0.0788 1| 15.67132
1-195 87004000 51884 0.0784 17| 104.7470%
1-195 87004000 46627 0.1336 48| 82.694334
1-195 87004000 46047 0.0784 29[ 201.3367
1-195 87004000 41378 0.1336 32[ 62.11634¢
1-275 15190000 50635 0.0724 61 15.30086
1-275 15190000 66136 0.0637 12| 67.81823
1-275 15190000/10190000 76876 0.0841 462 99.52772}
1-275 10190000 76475 0.0924 524 348.1521
1-275 10190000 93557 0.0774 230 76.983961
1-275 15190000 35114 0.0724 88| 31.82928
1-275 15190000 45864 0.06372 18| 146.6910
1-275 15190000/10190000 49474 0.0841 270 90.38151
1-275 10190000 46814 0.0924 325 352.7331
1-275 10190000 43557 0.0774 314 225.7461
1-295 72001000 11933 11314 55374 0.1534 240 57.47612
1-295 72001000 5183 5500 31272 0.1538 78 46.010944
1-295 72001000 11279 10311 50167 0.1534 224 59.22035(
1-295 72001000 7925 5775 27867 0.1534 69| 45.675264
1-375 15002000 11495 0.0796 0 0
1-375 15002000 7972 0.0796 2| 56.339114
1-395 87200000 54296 0.0239 21{ 82.01552]
1-395 87200000 49204 0.0239 1| 4.309671
I-4 92130000 0 16500 46000 0.1375 7| 19.28375]
I-4 92130000/75280000 12680 4317 57032 0.08984 118 57.05617]
I-4 75280000 1130(¢ 10700 82357 0.0647 75| 53.18662]
I-4 75280000 9838 9883 94885 0.0674 1800 82.74719¢
I-4 75280000 10717 9063 85761 0.0674 177 82.39039]
I-4 92130000 4725( 0.1375 24{ 64.366641
-4 92130000/75280000 3858 12650 66917 0.08984 156| 64.29243]
I-4 75280000 7250 6760 85444 0.0647 71| 48.53091!
I-4 75280000 10800 8150 102759 0.0674 183 77.68006]
I-4 75280000 8643 10304 91243 0.0674 193 84.44051
I-4 10190000 63184 0.1068 192 110.0214
I-4 10190000 62731 0.1094 207| 53.33152
I-4 10190000 43817 0.1068 226 186.7450
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)

I-4 10190000 44701 0.1098 215 77.74252Y
I-75 87075000 61525 0.1334 63| 57.194867
I-75 87075000/86075000 70327 0.1064 107 33.567358
I-75 86075000 13784 0.1385 50( 31.00447%
I-75 87075000 52642 0.1334 64| 67.907183
I-75 87075000/86075000 60174 0.1068 131 48.03058Y
I-75 86075000 10834 0.1384 53| 41.804148
I-95 87270000 7925 15350 71258 0.1336 77| 106.83848
I-95 87270000 16000 9650 63241 0.1336 57| 89.114164
1-95 72280000/72020000 11268 13200 7439(Q 0.0996 212 55.335192
1-95 72280000/72290000 4944 7236 50212 0.0996 244 131.9597
1-95 72290000 8000 3975 36599 0.0994 13| 22.775097
1-95 72280000/72020000 9385 10850 6732(Q 0.0996 187 53.935862
SR 618 10002000 20821 0.0867 60| 56.140829
SR 618 10002000 16457 0.0867 109 129.07346
SR 826 87260000 9423 7817 100317 0.0204 276 118.6545Y
SR 826 87260000 9440 13389 86187 0.028 105 169.94688
SR 826 87260000 10080 12894 60378 0.03172 53| 27.738641
SR 826 87260000 6667 11500 31934 0.0204 193 229.7218
SR 826 87260000 8720 11060 84751 0.028 123 202.4538
SR 826 87260000 12040 9867 59377 0.03172 44 23.418498
SR 836 87200000 14725 12533 78648 0.023 123 100.01729
SR 836 87200000 7945 10985 112484 0.0239 393 111.86324
SR 836 87200000 3400 11920 32607 0.023 118 231.47039
SR 836 87200000 12156 9270 40373 0.0239 537 425.86198
SR 869 86472000 33790 0.0927 65| 25.493461
SR 869 86472000 29108 0.0927 65 29.59406%
SR 874 87005000 58152 0.044 176 120.12054
SR 874 87005000 18514 0.044 224 480.16839
TRN PIKE 86470000 57494 0.0994 196 59.057014
TRN PIKE 86470000/93470000 40260 0.1054 545 83.296344
TRN PIKE 86470000 42354 0.0994 165 67.484952
TRN PIKE 86470000/93470000 30360 0.1054 445 90.190636
I-75 17075000 3788 3733 35384 0.1444 124 53.890393
I-75 17075000/13075000 9060 9289 53011 0.1247 147 26.605799
I-75 13075000/10075000 54678 0.1226 364 55.51296%
I-75 10075000 54608 0.1334 169 92.969979
I-75 17075000 3700 4933 33487 0.1444 73| 33.526816
I-75 17075000/13075000 9225 106849 42989 0.1247 141f 31.46927%
I-75 13075000/10075000 4232( 0.1226 312 61.477274
I-75 10075000 42267 0.1334 142 100.92511
I-95 87270000 11800 11600 112847 0.1336 92 136.61148
1-95 87270000 10633 1026( 121947 0.1334 679 202.72957
1-95 87270000/86070000 16483 13817 1210772 0.1185 287 87.50328Y
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)

I-95 86070000 10376 13211 132284 0.1279 658 86.97299¢
1-95 86070000/93220000 8748 12180 107877 0.115 757 106.18124
I-95 93220000 9980 11724 134004 0.1231 52| 17.858451
I-95 87270000 3950 17250 100154 0.1336 58 97.04058¢
I-95 87270000 9610 1026(0 108224 0.1334 579 194.78504
1-95 87270000/86070000 13800 17095 101078 0.1185 401] 146.4447
1-95 86070000 11004 12154 108094 0.1274 5601 90.58249
1-95 86070000/93220000 10139 8721 74628 0.115 561 113.7422]
I-95 93220000 11223 9722 89109 0.1231 44| 22.7249]
TRN PIKE 87471000 76447 0.0764 86| 56.7850]
TRN PIKE 87471000 69155 0.077 167 77.89108]
TRN PIKE 87471000 47524 0.0751 107 47.63469
TRN PIKE | 87471000/86471000/86470000 56740 0.09 176| 50.12249]
TRN PIKE 87471000 52859 0.0764 65 62.06831
TRN PIKE 87471000 47884 0.077 143 96.321304
TRN PIKE 87471000 31971 0.0751 122 80.737354
TRN PIKE | 87471000/86471000/86470000 43267 0.09 156 58.26089¢
1-175 15003000 0 2 1 0 0 0
1-175 15003000 1 2 2 1 0 0
1-195 87004000 29 2 14 11 4 1
1-195 87004000 31 21 24 16 9 2
1-195 87004000 27 8 16 13 5 2
1-195 87004000 25 18 21 13 4 2
1-275 15190000 41 17 36 8 7 5
1-275 15190000 10 2 8 1 2 1
1-275 15190000/10190000 342 64 239 83 40 38
1-275 10190000 376 118 339 103 30 21
1-275 10190000 146 59 144 37 17 5
1-275 15190000 49 17 35 11 13 4
1-275 15190000 7 4 6 1 4 0
1-275 15190000/10190000 175 67 136 46 32 20
1-275 10190000 289 60 246 67 20 15
1-275 10190000 242 49 183 64 21 19
1-295 72001000 239 80 149 68 79 19
1-295 72001000 63 15 41 14 13 9
1-295 72001000 240 71 149 64 66 23
1-295 72001000 53 16 25 18 12 13
1-375 15002000 1 1 1 0 0 1
1-375 15002000 0 0 1 0 0 0
1-395 87200000 48 17 30 18 8 3
1-395 87200000 32 35 20 24 16| 3
I-4 92130000 6 1 4 3 0 0
-4 92130000/75280000 69 31 57 17 21 3
I-4 75280000 45 30 31 18 22 3
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ROAD ROADWAYID Number of [Number of | Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)

I-4 75280000 141 39 64 65 43 6
-4 75280000 141 35 86 44 39 5
-4 92130000 15 10 14 4 5 2
I-4 92130000/75280000 121 39 77 36 36 2
-4 75280000 50 20 30 21 14 3
I-4 75280000 135 48 72 59 45 5
-4 75280000 150 44 74 49 60 5
I-4 10190000 148 47 144 21 16 10
I-4 10190000 154 56 127 30 22 22
I-4 10190000 189 63 174 47 15 13
I-4 10190000 153 62 137 34 19 19
I-75 87075000 71 15 30 33 16| 4
I-75 87075000/86075000 95 34 45 34 33 13
I-75 86075000 35 16 17 14 9 8
I-75 87075000 61 19 31 24 14 7
I-75 87075000/86075000 100 35 53 23 31 23
I-75 86075000 39 12 16 9 9 11
I-95 87270000 52 29 36 21 17 3
1-95 87270000 46 19 29 21 9 4
1-95 72280000/72020000 196 46 123 64 32 18
1-95 72280000/72290000 190 58 121 66 47 9
1-95 72290000 8 4 6 3 2 0
1-95 72280000/72020000 160 55 123 46 33 8
SR 618 10002000 62 15 56 11 9 1
SR 618 10002000 113 23 101 18 13 3
SR 826 87260000 211 55 121 88 43 10
SR 826 87260000 308 85 175 140 58 16
SR 826 87260000 229 62 139 91 50 7
SR 826 87260000 166 33 105 63 25 5
SR 826 87260000 381 90 220 150 62 34
SR 826 87260000 231 63 132 97 43 16
SR 836 87200000 95 28 56) 37 23 5
SR 836 87200000 255 98 147 128 61 16
SR 836 87200000 85 33 56 38 19 4
SR 836 87200000 339 149 230 165 60 22
SR 869 86472000 190 50 110 64 43 23
SR 869 86472000 150 42 94 40 32 19
SR 874 87005000 156 43 99 55 33 7
SR 874 87005000 178 61 116 72 30 13
TRN PIKE 86470000 62 23 45 19 15 7
TRN PIKE 86470000/93470000 126 41 82 34 39 10
TRN PIKE 86470000 50 14 23 17 20 2
TRN PIKE 86470000/93470000 103 40 67 33 32 8
I-75 17075000 107 17 69 17| 23 14
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ROAD ROADWAYID Number of [Number of |Total Total Number of [Number of
NAME ON ramps |OFF rampsnumber of {number of |ON ramps |OFF ramps
(right) (right) ON ramp |OFF ramp |(left) (left)
lanes lanes
(right) (right)
I-75 17075000/13075000 101 26 69 14 24 16
I-75 13075000/10075000 311 102 280 57 33 39
I-75 10075000 125 44 106 30 13 18
I-75 17075000 55 18 27 13 22 8
I-75 17075000/13075000 104 37 69 19 30 20
I-75 13075000/10075000 276 105 234 66 33 40
I-75 10075000 111 29 90 26 11 13
1-95 87270000 74 18 42 34 9 5
1-95 87270000 502 177 279 277 86) 30
1-95 87270000/86070000 496 199 324 202 117 42
1-95 86070000 493 164 302 177 110 61
1-95 86070000/93220000 633 202 417 221 141 48
1-95 93220000 942 297 655 339 189 40
1-95 87270000 44 14 20 23 9 6
1-95 87270000 440 142, 249 229 68 26
1-95 87270000/86070000 560 186 330 244 118 39
1-95 86070000 446 118 266 142 96 49
1-95 86070000/93220000 522 142 360 151 102 41
1-95 93220000 783 219 557 253 138 30
TRN PIKE 87471000 75 32 55 24 19 7
TRN PIKE 87471000 182 78 121 68 41 23
TRN PIKE 87471000 153 43 77 60 35 16
TRN PIKE | 87471000/86471000/86470000 517 60 400 124 71 36
TRN PIKE 87471000 98 23 54 31 29 7
TRN PIKE 87471000 202, 55 110 63 53 21
TRN PIKE 87471000 139 27 66 51 29 17
TRN PIKE | 87471000/86471000/86470000 415 116 314 106 60 37
Table B-3 Continues
ROAD ROADWAYID Side of the Road
NAME
Fatal Left Median Right
1-175 15003000 0 0 0 2
1-175 15003000 0 1 1 1
1-195 87004000 0 3 2 26
1-195 87004000 0 3 5 44
1-195 87004000 0 30 1 5
1-195 87004000 2 32 10 1
1-275 15190000 1 3 8 43
1-275 15190000 0 1 1 10
1-275 15190000/10190000 4 11 45 350
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ROAD ROADWAYID Side of the Road
NAME
Fatal Left Median Right
1-275 10190000 0 14 30 450
1-275 10190000 1 4 22 179
1-275 15190000 2 38 24 4
1-275 15190000 0 9 2 0
1-275 15190000/10190000 3 186 38 16
1-275 10190000 1 310 24 14
1-275 10190000 4 260 20 11
1-295 72001000 2 19 47 253
1-295 72001000 1 1 12 65
1-295 72001000 6 238 38 35
1-295 72001000 1 50 7 12
1-375 15002000 0 2 0 0
1-375 15002000 0 0 0 0
1-395 87200000 2 4 11 50
1-395 87200000 2 49 12 7
-4 92130000 0 0 0 7
-4 92130000/75280000 1 3 11 86
-4 75280000 1 5 6 64
-4 75280000 0 8 19 152
-4 75280000 1 8 16| 152
-4 92130000 0 21 3 1
-4 92130000/75280000 4 132 13 14
-4 75280000 2 62 7 1
-4 75280000 1 158 15 10
-4 75280000 1 150 34 10
-4 10190000 2 19 14 162
-4 10190000 5 15 15 180
-4 10190000 3 226 12 14
-4 10190000 4 171 27 16
I-75 87075000 2 11 7 68
I-75 87075000/86075000 4 10 16) 103
I-75 86075000 1 7 16 28
I-75 87075000 4 66 13 1
I-75 87075000/86075000 4 104 22 9
I-75 86075000 5 31 17 3
1-95 87270000 3 5 12 64
1-95 87270000 1 53 6 4
1-95 72280000/72020000 4 16 26 200
1-95 72280000/72290000 2 9 17 222
1-95 72290000 1 1 3 8
1-95 72280000/72020000 0 168 30 17
SR 618 10002000 0 9 6 58
SR 618 10002000 0 105 10 14
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ROAD ROADWAYID Side of the Road
NAME
Fatal Left Median Right
SR 826 87260000 2 12 20 234
SR 826 87260000 2 11 24 357
SR 826 87260000 1 17 36 238
SR 826 87260000 0 175 9 15
SR 826 87260000 4 422 34 13
SR 826 87260000 2 263 20 11
SR 836 87200000 1 6 11 106
SR 836 87200000 1 14 31 308
SR 836 87200000 0 102 6 10
SR 836 87200000 5 441 34 13
SR 869 86472000 0 11 15 203
SR 869 86472000 5 138 18 24
SR 874 87005000 0 8 17 173
SR 874 87005000 1 215 15 9
TRN PIKE 86470000 0 7 17 62
TRN PIKE 86470000/93470000 0 3 19 143
TRN PIKE 86470000 0 49 6 7
TRN PIKE 86470000/93470000 1 119 14 10
I-75 17075000 1 3 24 97
I-75 17075000/13075000 4 6 19 99
I-75 13075000/10075000 4 24 63 326
I-75 10075000 1 4 26 139
I-75 17075000 1 47 16 10
I-75 17075000/13075000 2 97 22 22
I-75 13075000/10075000 7 311 39 31
I-75 10075000 0 115 17 8
1-95 87270000 0 5 7 79
1-95 87270000 4 25 35 619
1-95 87270000/86070000 5 19 78 595
1-95 86070000 5 17 63 577
1-95 86070000/93220000 3 33 75 727
1-95 93220000 6 23 127 1086
1-95 87270000 0 52 4 1
1-95 87270000 6 538 26 18
1-95 87270000/86070000 7 638 62 43
1-95 86070000 6 459 57 48
1-95 86070000/93220000 5 552 68 41
1-95 93220000 9 856 84 60
TRN PIKE 87471000 0 2 19 86
TRN PIKE 87471000 3 22 28 210
TRN PIKE 87471000 3 8 39 149
TRN PIKE | 87471000/86471000/86470000 4 27| 106 506
TRN PIKE 87471000 0 87 25 9
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ROAD ROADWAYID Side of the Road
NAME
Fatal Left Median Right
TRN PIKE 87471000 2 189 40 28
TRN PIKE 87471000 2 132 25 9
TRN PIKE | 87471000/86471000/86470000 3 401 92 38
Table B-3 Continues
Lane of Crash
ROAD
NAME ROADWAYID 1 2 3
1-175 15003000 1 0 0 0 0 0
1-175 15003000 2 0 0 0 0 0
1-195 87004000 6 3 3 2 0 0
1-195 87004000 14 11 12 1 0 0
1-195 87004000 3 7 5 2 0 0
1-195 87004000 4 14 5 0 0 0
1-275 15190000 17 12 4 0 0 0
1-275 15190000 1 5 5 0 0 0
1-275 15190000/10190000 73 71 131 30 0 0
1-275 10190000 161 71 157 38 11 1
1-275 10190000 54 50 54 1 1 0
1-275 15190000 7 8 7 0 0 0
1-275 15190000 3 1 2 0 0 0
1-275 15190000/10190000 37 57 51 10 0 0
1-275 10190000 115 69 111 11 0 0
1-275 10190000 67 64 99 11 0 0
1-295 72001000 27 48 66 12 0 0
1-295 72001000 23 23 5 0 0 0
1-295 72001000 31 45 59 9 0 0
1-295 72001000 15 21 1 0 0 0
1-375 15002000 0 0 0 0 0 0
1-375 15002000 1 0 0 0 0 0
1-395 87200000 9 12 3 0 0 0
1-395 87200000 7 12 7 4 0 0
-4 92130000 2 1 0 0 0 0
-4 92130000/75280000 19 22 17 6 0 0
-4 75280000 22 12 14 8 0 0
-4 75280000 39 31 48 18 1 0
-4 75280000 32 36 51 16 0 0
-4 92130000 11 5 1 0 0 0
-4 92130000/75280000 50 31 28 9 0 0
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Lane of Crash

ROAD
NAME ROADWAYID 1 2 3 4
-4 75280000 9 17 14 11 0 0
-4 75280000 39 41 35 29 0 0
-4 75280000 49 29 42 19 0 0
-4 10190000 60 62 22 11 0 0
-4 10190000 46 47 54 5 0 0
-4 10190000 124 61 28 5 0 0
-4 10190000 50 41 46 11 1 0
I-75 87075000 8 7 7 20 4 0
I-75 87075000/86075000 13 11 28 16 6 0
I-75 86075000 5 13 1 0 0 0
I-75 87075000 7 9 7 16 6 0
I-75 87075000/86075000 14 19 24 16 6 0
I-75 86075000 9 7 2 1 0 0
1-95 87270000 13 16 9 8 4 0
1-95 87270000 11 11 9 4 4 0
1-95 72280000/72020000 52 45 41 7 2 0
1-95 72280000/72290000 55 75 41 16 0 1
1-95 72290000 1 3 0 0 0 0
1-95 72280000/72020000 28 45 38 7 3 0
SR 618 10002000 14 24 1 1 0 0
SR 618 10002000 41 29 2 1 4 0
SR 826 87260000 60 51 53 50 4 1
SR 826 87260000 107 61 69 79 7 0
SR 826 87260000 61 70 62 20 2 0
SR 826 87260000 55 42 29 32 1 0
SR 826 87260000 145 73 80 105 10 0
SR 826 87260000 61 66 79 12 1 0
SR 836 87200000 30 22 33 7 1 0
SR 836 87200000 102 68 70 27 3 0
SR 836 87200000 34 26 22 12 1 0
SR 836 87200000 108 113 129 42 3 0
SR 869 86472000 61 45 28 5 1 0
SR 869 86472000 48 35 11 0 0 0
SR 874 87005000 52 41 22 7 0 0
SR 874 87005000 44 39 57 23 1 0
TRN PIKE 86470000 13 24 18 5 1 0
TRN PIKE 86470000/93470000 37 25 24 9 0 0
TRN PIKE 86470000 8 18 7 9 0 0
TRN PIKE 86470000/93470000 28 22 27 9 0 0
I-75 17075000 49 35 0 0 0 0
I-75 17075000/13075000 24 24 22 1 0 0
I-75 13075000/10075000 60 61 64 19 0 0
I-75 10075000 65 30 17 0 0 0
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Lane of Crash

ROAD
NAME ROADWAYID 1 2 3 4 5
175 17075000 12 25 0 0 0 0
175 17075000/13075000 29 28 29 2 0 0
I-75 13075000/10075000 53 61 84 11 1 0
I-75 10075000 47 34 21 0 0 0
1-95 87270000 18 15 14 16 7 1
1-95 87270000 106 135 133 98 105 5
1-95 87270000/86070000 64 109 93 76 77 8
1-95 86070000 85 165 95 102 63 4
1-95 86070000/93220000 106 197 117 110 25 1
1-95 93220000 389 257 290 31 2 0
1-95 87270000 12 10 13 7 3 0
1-95 87270000 107 102 93 96 103 2
1-95 87270000/86070000 79 105 99 90 118 21
1-95 86070000 75 146 87 69 70 2
1-95 86070000/93220000 67 129 96 92 23 1
1-95 93220000 332 216 199 30 2 0
TRN PIKE 87471000 14 19 14 4 0 0
TRN PIKE 87471000 34 36 25 1 0 0
TRN PIKE 87471000 42 35 30 0 0 1
TRN PIKE 87471000/86471000/86470000 175 108 23 0 0
TRN PIKE 87471000 29 24 9 5 1 0
TRN PIKE 87471000 28 19 26 4 0 0
TRN PIKE 87471000 22 40 34 1 1 0
TRN PIKE 87471000/86471000/8647000D 140 101 14 1 0
Table B-3 Continues
Road Condition
ROAD
NAME ROADWAYID Dry Wet Slippery 77
1-175 15003000 2 0 0 0
1-175 15003000 3 0 0 0
1-195 87004000 25 6 0 1
1-195 87004000 41 41 11 0
1-195 87004000 28 7 0 1
1-195 87004000 28 14 1 0
1-275 15190000 48 9 1 0
1-275 15190000 9 3 0 0
1-275 15190000/10190000 351 52 2 1
1-275 10190000 441 51 0 2
1-275 10190000 174 29 1 1
1-275 15190000 42 22 2 0
1-275 15190000 9 1 1 0
1-275 15190000/10190000 200 38 3 1
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Road Condition

ROAD
NAME ROADWAYID Dry Wet Slippery 77
1-275 10190000 300 48 0 1
1-275 10190000 256 33 1 1
1-295 72001000 203 113 2 1
1-295 72001000 59 17 2 0
1-295 72001000 231 77 2 1
1-295 72001000 47 22 0 0
1-375 15002000 2 0 0 0
1-375 15002000 0 0 0 0
1-395 87200000 43 19 2 1
1-395 87200000 52 16 0 0
I-4 92130000 4 3 0 0
I-4 92130000/75280000 76 24 0 0
I-4 75280000 46 24 2 77
I-4 75280000 149 29 2 0
I-4 75280000 138 34 4 0
I-4 92130000 22 3 0 0
I-4 92130000/75280000 121 39 0 0
I-4 75280000 48 22 1 2
I-4 75280000 135 47 0 1
I-4 75280000 112 75 5 2
I-4 10190000 152 37 5 1
I-4 10190000 158 49 2 1
I-4 10190000 193 53 4 2
I-4 10190000 146 64 2 3
I-75 87075000 70 15 0 1
I-75 87075000/86075000 103 23 1 2
I-75 86075000 39 12 0 0
I-75 87075000 58 19 2 1
I-75 87075000/86075000 104 30 0 1
I-75 86075000 40 9 1 1
1-95 87270000 64 17 0 0
1-95 87270000 55 10 0 0
1-95 72280000/72020000 140 96 6 0
1-95 72280000/72290000 158 89 1 0
1-95 72290000 9 3 0 0
1-95 72280000/72020000 188 96 7 3
SR 618 10002000 60 17 0 0
SR 618 10002000 111 24 1 0
SR 826 87260000 212 52 1 1
SR 826 87260000 314 75 1 3
SR 826 87260000 238 50 1 2
SR 826 87260000 161 37 0 1
SR 826 87260000 385 81 2 3
SR 826 87260000 228 64 0 2
SR 836 87200000 91 31 0 1
SR 836 87200000 279 66 4 4
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Road Condition

ROAD
NAME ROADWAYID Dry Wet Slippery 77
SR 836 87200000 97 20 0 1
SR 836 87200000 384 96 3 5
SR 869 86472000 168 70 0 2
SR 869 86472000 139 50 2 1
SR 874 87005000 139 56 2 2
SR 874 87005000 184 52 0 3
TRN PIKE 86470000 68 16 2 0
TRN PIKE 86470000/93470000 120 47 0 0
TRN PIKE 86470000 46 17 0 1
TRN PIKE 86470000/93470000 108 32 0 3
I-75 17075000 99 25 0 0
I-75 17075000/13075000 97 27 2 1
I-75 13075000/10075000 302 108 2 1
I-75 10075000 141 25 2 1
I-75 17075000 60 12 1 0
I-75 17075000/13075000 119 19 2 1
I-75 13075000/10075000 297 75 8 1
I-75 10075000 114 26 0 0
1-95 87270000 75 15 1 1
1-95 87270000 570 97 5 7
1-95 87270000/86070000 575 115 3 2
1-95 86070000 556 93 1 7
1-95 86070000/93220000 673 154 3 5
1-95 93220000 985 238 9 7
1-95 87270000 48 9 0 1
1-95 87270000 509 67 2 4
1-95 87270000/86070000 628 112 4 2
1-95 86070000 458 99 2 5
1-95 86070000/93220000 535 119 4 6
1-95 93220000 767 222 8 5
TRN PIKE 87471000 75 29 0 3
TRN PIKE 87471000 181 77 2 0
TRN PIKE 87471000 149 44 2 1
TRN PIKE | 87471000/86471000/86470000 464 464 10
TRN PIKE 87471000 85 35 0 1
TRN PIKE 87471000 153 99 4 1
TRN PIKE 87471000 125 40 1 0
TRN PIKE | 87471000/86471000/86470000 372 141 15
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Table B-3 Continues

Lightning Conditions
Dark (no
ROAD Dark (street street
NAME ROADWAYID Daylight Dusk Dawn light) light) 88
1-175 15003000 1 0 0 1 0 0
1-175 15003000 2 0 0 1 0 0
1-195 87004000 20 0 0 11 0 0
1-195 87004000 36 1 2 14 2 0
1-195 87004000 25 0 2 8 0 1
1-195 87004000 27 1 2 12 1 0
1-275 15190000 43 0 1 13 0 1
1-275 15190000 10 0 0 1 1 0
1-275 15190000/10190000 272 9 4 115 5 1
1-275 10190000 349 9 5 127 3 1
1-275 10190000 126 2 3 71 2 1
1-275 15190000 45 0 0 19 2 0
1-275 15190000 7 1 1 2 0 0
1-275 15190000/10190000 144 3 5 82 7 1
1-275 10190000 267 8 2 70 2 1
1-275 10190000 192 5 11 80 2 1
1-295 72001000 215 7 5 83 7 2
1-295 72001000 52 2 0 18 6 0
1-295 72001000 213 1 6 87 3 1
1-295 72001000 47 4 3 10 5 0
1-375 15002000 1 0 0 0 1 0
1-375 15002000 0 0 0 0 0 0
1-395 87200000 34 2 1 25 2 1
1-395 87200000 32 1 1 33 1 0
I-4 92130000 6 0 0 1 0 0
I-4 92130000/75280000 51 2 3 34 9 1
-4 75280000 40 3 1 27 4 0
-4 75280000 129 5 3 34 8 1
-4 75280000 105 7 1 58 4 1
I-4 92130000 14 0 2 3 6 0
I-4 92130000/75280000 86 6 2 57 9 0
-4 75280000 45 2 0 19 4 0
-4 75280000 135 6 3 34 5 0
I-4 75280000 125 7 1 53 5 88
I-4 10190000 125 2 5 59 4 0
I-4 10190000 136 3 6 39 25 1
-4 10190000 197 5 7 36 5 2
-4 10190000 147 3 6 34 23 2
I-75 87075000 47 2 2 25 10 0
I-75 87075000/86075000 85 3 5 25 10 1
I-75 86075000 27 2 0 4 18 0
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Lightnin

Conditions

Dark (no
ROAD Dark (street street
NAME ROADWAYID Daylight Dusk Dawn light) light) 88
I-75 87075000 48 1 1 22 6 2
I-75 87075000/86075000 88 2 1 31 13 0
I-75 86075000 36 0 0 4 5 2
1-95 87270000 40 0 1 39 1 0
1-95 87270000 45 0 0 20 0 0
1-95 72280000/72020000 179 7 1 51 3 1
1-95 72280000/72290000 174 6 3 53 11 1
1-95 72290000 7 0 1 2 1 0
1-95 72280000/72020000 147 4 0 56 8 0
SR 618 10002000 53 0 1 18 4 1
SR 618 10002000 107 5 3 19 2 0
SR 826 87260000 186 5 4 66 4 1
SR 826 87260000 221 5 9 152 2 4
SR 826 87260000 214 2 4 66 3 2
SR 826 87260000 116 6 5 68 3 1
SR 826 87260000 328 11 9 120 1 2
SR 826 87260000 185 1 7 96 3 2
SR 836 87200000 72 1 4 42 4 0
SR 836 87200000 238 4 5 99 4 3
SR 836 87200000 62 1 0 45 9 1
SR 836 87200000 280 5 9 170 18 6
SR 869 86472000 166 5 2 58 7 2
SR 869 86472000 124 6 2 52 8 0
SR 874 87005000 137 3 11 46 1 1
SR 874 87005000 146 2 0 84 2 2
TRN PIKE 86470000 60 5 1 19 1 0
TRN PIKE 86470000/93470000 127 2 2 36 0 0
TRN PIKE 86470000 32 2 0 27 2 1
TRN PIKE 86470000/93470000 81 10 1 46 2 3
I-75 17075000 102 2 1 4 15 0
I-75 17075000/13075000 92 3 2 8 22 0
I-75 13075000/10075000 294 9 7 48 54 1
I-75 10075000 115 11 1 26 15 1
I-75 17075000 55 3 2 2 11 0
I-75 17075000/13075000 96 3 4 5 31 2
I-75 13075000/10075000 247 9 9 43 73 0
I-75 10075000 97 1 1 14 27 0
1-95 87270000 60 1 1 30 0 0
1-95 87270000 442 8 11 209 3 6
1-95 87270000/86070000 427 9 18 214 23 4
1-95 86070000 442 8 11 178 15 3
1-95 86070000/93220000 546 21 10 237 18 3
1-95 93220000 821 31 26 256 100 5

93




Lightning Conditions
Dark (no
ROAD Dark (street street
NAME ROADWAYID Daylight Dusk Dawn light) light) 88
1-95 87270000 37 0 1 19 0 1
1-95 87270000 425 2 11 140 1 3
1-95 87270000/86070000 507 4 7 216 9 3
1-95 86070000 387 6 1 151 16 3
1-95 86070000/93220000 424 28 10 186 12 4
1-95 93220000 656 33 23 202 85 3
TRN PIKE 87471000 76 2 0 21 5 3
TRN PIKE 87471000 184 4 3 57 11 1
TRN PIKE 87471000 136 3 0 50 6 1
TRN PIKE | 87471000/86471000/86470000 491 9 13 34 93 1
TRN PIKE 87471000 84 3 0 25 7 2
TRN PIKE 87471000 174 4 4 65 10 0
TRN PIKE 87471000 116 4 4 34 8 0
TRN PIKE | 87471000/86471000/86470000 385 15 8 32 88 3
Table B-3 Continues
Weather Condition
ROAD
NAME ROADWAYID Clear Cloudy Rain Fog 77
1-175 15003000 1 1 0 0 0
1-175 15003000 2 1 0 0 0
1-195 87004000 22 5 4 0 0
1-195 87004000 35 9 8 0 0
1-195 87004000 21 10 4 0 1
1-195 87004000 23 11 9 0 0
1-275 15190000 37 12 8 0 1
1-275 15190000 7 2 3 0 0
1-275 15190000/10190000 291 68 45 1 1
1-275 10190000 391 67 32 2 2
1-275 10190000 150 27 25 2 1
1-275 15190000 28 20 17 1 0
1-275 15190000 8 1 2 0 0
1-275 15190000/10190000 158 50 32 1 1
1-275 10190000 251 61 36 0 1
1-275 10190000 221 43 25 1 1
1-295 72001000 176 51 90 1 0
1-295 72001000 42 22 14 0 0
1-295 72001000 181 72 55 3 0
1-295 72001000 36 13 19 1 0
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Weather Condition

ROAD
NAME ROADWAYID Clear Cloudy Rain Fog 77
1-375 15002000 2 0 0 0 0
1-375 15002000 0 0 0 0 0
1-395 87200000 38 12 14 0 1
1-395 87200000 44 13 11 0 0
I-4 92130000 1 4 2 0 0
I-4 92130000/75280000 55 34 11 0 0
I-4 75280000 33 23 19 0 0
I-4 75280000 117 34 29 0 0
I-4 75280000 109 39 28 0 0
I-4 92130000 10 10 3 2 0
I-4 92130000/75280000 78 57 25 0 0
I-4 75280000 39 17 14 0 0
I-4 75280000 110 33 36 2 2
I-4 75280000 92 42 58 0 2
I-4 10190000 132 37 25 0 1
I-4 10190000 131 43 33 2 1
I-4 10190000 161 48 40 1 2
I-4 10190000 129 40 42 2 2
1-75 87075000 60 15 11 0 0
I-75 87075000/86075000 85 33 9 0 0
1-75 86075000 32 11 8 0 0
1-75 87075000 47 17 15 0 1
1-75 87075000/86075000 85 25 22 1 2
I-75 86075000 34 8 8 0 1
1-95 87270000 46 22 13 0 0
1-95 87270000 48 9 8 0 0
1-95 72280000/72020000 119 45 78 0 0
1-95 72280000/72290000 118 58 67 2 3
1-95 72290000 7 3 2 0 0
1-95 72280000/72020000 120 35 56 1 3
SR 618 10002000 51 14 10 2 0
SR 618 10002000 93 24 19 0 0
SR 826 87260000 152 80 33 0 1
SR 826 87260000 238 102 45 3 5
SR 826 87260000 198 56 35 0 2
SR 826 87260000 108 71 18 1 1
SR 826 87260000 281 145 42 0 3
SR 826 87260000 184 71 37 0 2
SR 836 87200000 65 41 17 0 0
SR 836 87200000 206 104 39 0 4
SR 836 87200000 67 39 11 0 1
SR 836 87200000 264 154 63 2 5
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Weather Condition

ROAD
NAME ROADWAYID Clear Cloudy Rain Fog 77
SR 869 86472000 145 57 36 0 0
SR 869 86472000 116 43 32 0 1
SR 874 87005000 93 71 33 1 1
SR 874 87005000 126 88 23 0 2
TRN PIKE 86470000 51 24 11 0 0
TRN PIKE 86470000/93470000 97 43 27 0 0
TRN PIKE 86470000 33 16 14 0 1
TRN PIKE 86470000/93470000 84 36 19 0 4
I-75 17075000 78 30 16 0 0
I-75 17075000/13075000 72 29 25 1 0
I-75 13075000/10075000 250 78 81 3 1
1-75 10075000 119 30 17 1 2
1-75 17075000 49 20 3 1 0
I-75 17075000/13075000 99 25 13 3 1
I-75 13075000/10075000 249 70 61 0 1
1-75 10075000 89 29 18 4 0
1-95 87270000 62 19 10 0 1
1-95 87270000 431 161 81 0 6
1-95 87270000/86070000 472 157 64 0 2
1-95 86070000 475 127 50 0 5
1-95 86070000/93220000 430 313 85 3 4
1-95 93220000 691 374 162 3 9
1-95 87270000 41 10 6 0 1
1-95 87270000 392 136 48 1 5
1-95 87270000/86070000 512 176 56 0 2
1-95 86070000 384 115 61 0 4
1-95 86070000/93220000 378 218 62 1 5
1-95 93220000 492 350 155 1 4
TRN PIKE 87471000 54 32 18 0 3
TRN PIKE 87471000 143 66 50 1 0
TRN PIKE 87471000 105 70 20 0 1
TRN PIKE 87471000/86471000/86470000 367 160 1172
TRN PIKE 87471000 66 29 25 0 1
TRN PIKE 87471000 120 67 70 0 0
TRN PIKE 87471000 90 49 26 0 1
TRN PIKE 87471000/86471000/86470000 286 135 107
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Table B-3 Continues

Traffic way Character

Straight- curve-
ROAD Straight - | upgrade/down| curve- | upgrade/down
NAME ROADWAYID level grade level grade
1-175 15003000 1 0 0 1
1-175 15003000 1 0 1 1
1-195 87004000 21 2 3 5
1-195 87004000 34 17 0 1
1-195 87004000 19 6 6 5
1-195 87004000 29 9 4 1
1-275 15190000 29 9 8 12
1-275 15190000 7 2 2 1
1-275 15190000/10190000 350 35 8 13
1-275 10190000 349 120 10 15
1-275 10190000 154 47 0 4
1-275 15190000 36 13 10 7
1-275 15190000 7 1 3 0
1-275 15190000/10190000 195 32 8 7
1-275 10190000 254 64 13 18
1-275 10190000 205 75 4 7
1-295 72001000 216 60 23 20
1-295 72001000 45 18 11 4
1-295 72001000 212 56 25 18
1-295 72001000 43 20 4 2
1-375 15002000 0 0 2 0
1-375 15002000 0 0 0 0
1-395 87200000 21 24 6 14
1-395 87200000 36 19 2 11
I-4 92130000 6 0 0 1
I-4 92130000/75280000 87 10 3 0
I-4 75280000 66 6 1 2
I-4 75280000 143 24 4 9
I-4 75280000 124 37 5 10
I-4 92130000 23 2 0 0
I-4 92130000/75280000 147 5 3 5
I-4 75280000 58 7 2 3
I-4 75280000 132 27 6 18
I-4 75280000 129 29 12 24
I-4 10190000 153 36 4 2
I-4 10190000 179 28 2 1
I-4 10190000 185 60 4 3
I-4 10190000 184 30 1 0
I-75 87075000 69 5 6 6
I-75 87075000/86075000 111 4 7 7
I-75 86075000 48 2 1 0
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Traffic way Character

Straight- curve-
ROAD Straight - | upgrade/down| curve- | upgrade/down
NAME ROADWAYID level grade level grade
I-75 87075000 60 2 13 5
1-75 87075000/86075000 110 5 17 3
1-75 86075000 43 4 4 0
1-95 87270000 47 13 10 11
1-95 87270000 36 17 3 9
1-95 72280000/72020000 163 36 24 19
1-95 72280000/72290000 124 80 13 31
1-95 72290000 8 1 1 2
1-95 72280000/72020000 114 42 18 41
SR 618 10002000 56 13 3 5
SR 618 10002000 89 20 7 20
SR 826 87260000 204 45 7 10
SR 826 87260000 312 71 6 4
SR 826 87260000 210 68 10 3
SR 826 87260000 151 41 2 5
SR 826 87260000 357 101 6 7
SR 826 87260000 217 64 10 3
SR 836 87200000 89 21 7 6
SR 836 87200000 252 72 11 18
SR 836 87200000 88 21 2 7
SR 836 87200000 341 99 14 34
SR 869 86472000 175 43 10 12
SR 869 86472000 144 24 10 14
SR 874 87005000 158 21 8 12
SR 874 87005000 214 16 5 4
TRN PIKE 86470000 68 11 3 4
TRN PIKE 86470000/93470000 137 20 7 3
TRN PIKE 86470000 54 6 4 0
TRN PIKE 86470000/93470000 122 18 1 2
1-75 17075000 95 24 2 3
1-75 17075000/13075000 100 14 5 8
1-75 13075000/10075000 312 47 29 25
1-75 10075000 145 16 6 2
1-75 17075000 66 5 1 1
1-75 17075000/13075000 113 14 8 6
1-75 13075000/10075000 289 41 24 27
1-75 10075000 126 12 2 0
1-95 87270000 74 16 1 1
1-95 87270000 515 151 2 11
1-95 87270000/86070000 530 110 39 16
1-95 86070000 571 74 10 2
1-95 86070000/93220000 736 48 28 23

98



Traffic way Character
Straight- curve-
ROAD Straight - | upgrade/down curve- | upgrade/down
NAME ROADWAYID level grade level grade
1-95 93220000 1010 163 36 30
1-95 87270000 43 11 2 2
1-95 87270000 466 108 3 5
1-95 87270000/86070000 559 135 31 21
1-95 86070000 478 66 11 9
1-95 86070000/93220000 552 63 22 27
1-95 93220000 806 147 10 39
TRN PIKE 87471000 92 14 0 1
TRN PIKE 87471000 167 42 17 34
TRN PIKE 87471000 172 12 6 6
TRN PIKE 87471000/86471000/86470000 509 75 34 23
TRN PIKE 87471000 101 19 1 0
TRN PIKE 87471000 151 46 13 47
TRN PIKE 87471000 136 17 8 5
TRN PIKE 87471000/86471000/86470000 454 41 23 13
Table B-3 Continues
Work Area code
ROAD
NAME ROADWAYID 1 2 3
1-175 15003000 2 0 0
1-175 15003000 3 0 0
1-195 87004000 30 1 0
1-195 87004000 52 0 0
1-195 87004000 33 3 0
1-195 87004000 43 0 0
1-275 15190000 55 2 1
1-275 15190000 10 1 1
1-275 15190000/10190000 361 10 35
1-275 10190000 325 76 93
1-275 10190000 126 21 58
1-275 15190000 63 0 3
1-275 15190000 10 0 1
1-275 15190000/10190000 204 15 23
1-275 10190000 247 42 60
1-275 10190000 172 43 76
1-295 72001000 256 24 39
1-295 72001000 70 2 6
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Work Area code
ROAD
NAME ROADWAYID 1 2 3
1-295 72001000 256 23 32
1-295 72001000 62 1 6
1-375 15002000 0 0 0
1-375 15002000 2 0 0
1-395 87200000 64 1 0
1-395 87200000 68 0 0
I-4 92130000 0 1 6
I-4 92130000/75280000 57 11 32
I-4 75280000 73 1 1
I-4 75280000 119 25 36
I-4 75280000 166 5 5
I-4 92130000 3 1 21
I-4 92130000/75280000 73 18 69
I-4 75280000 68 2 0
I-4 75280000 139 24 20
I-4 75280000 189 3 2
I-4 10190000 102 36 54
I-4 10190000 206 1 0
I-4 10190000 113 47 92
I-4 10190000 206 8 1
I-75 87075000 83 3 0
I-75 87075000/86075000 115 7 7
I-75 86075000 48 1 2
I-75 87075000 76 2 2
I-75 87075000/86075000 129 6 0
I-75 86075000 48 2 1
1-95 87270000 78 3 0
1-95 87270000 65 0 0
1-95 72280000/72020000 215 10 16
1-95 72280000/72290000 184 28 36
1-95 72290000 11 1 0
1-95 72280000/72020000 179 13 23
SR 618 10002000 32 16 29
SR 618 10002000 44 14 78
SR 826 87260000 206 17 43
SR 826 87260000 185 57 151
SR 826 87260000 287 4 0
SR 826 87260000 143 14 42
SR 826 87260000 212 69 190
SR 826 87260000 293 1 0
SR 836 87200000 79 22 22
SR 836 87200000 313 27 13
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Work Area code

ROAD
NAME ROADWAYID 1 2 3
SR 836 87200000 47 26 45
SR 836 87200000 411 25 52
SR 869 86472000 227 6 6
SR 869 86472000 184 4 4
SR 874 87005000 196 2 0
SR 874 87005000 235 2 2
TRN PIKE 86470000 85 0 1
TRN PIKE 86470000/93470000 162 4 1
TRN PIKE 86470000 64 0 0
TRN PIKE 86470000/93470000 137 3 3
I-75 17075000 91 15 18
I-75 17075000/13075000 123 4 0
1-75 13075000/10075000 363 25 25
I-75 10075000 141 12 16
I-75 17075000 63 5 5
I-75 17075000/13075000 136 3 2
I-75 13075000/10075000 339 17 25
I-75 10075000 116 7 17
1-95 87270000 90 1 1
1-95 87270000 668 7 4
1-95 87270000/86070000 672 11 12
1-95 86070000 649 6 2
1-95 86070000/93220000 694 76 65
1-95 93220000 433 150 656
1-95 87270000 58 0 0
1-95 87270000 580 2 0
1-95 87270000/86070000 724 13 9
1-95 86070000 554 9 1
1-95 86070000/93220000 588 26 50
1-95 93220000 373 130 499
TRN PIKE 87471000 106 1 0
TRN PIKE 87471000 254 3 3
TRN PIKE 87471000 184 6 6
TRN PIKE 87471000/86471000/86470000 382 78 181
TRN PIKE 87471000 120 1 0
TRN PIKE 87471000 251 5 1
TRN PIKE 87471000 162 2 2
TRN PIKE 87471000/86471000/86470000 360 52 119
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Table B-3 Continues

Road Condition at time of crash

ROAD
NAME ROADWAYID 1 2 3 4 5 6 8 9
1-175 15003000 2 0 0 0 0 0 0 0 0
1-175 15003000 3 0 0 0 0 0 0 0 0
1-195 87004000 28 1 0 0 0 0 0 0 0
1-195 87004000 51 1 0 0 0 0 0 0 0
1-195 87004000 33 0 0 0 1 0 1 0 0
1-195 87004000 37 0 0 0 0 0 1 6 0
1-275 15190000 55 0 0 0 0 0 0 3 0
1-275 15190000 9 0 1 0 0 0 0 1 0
1-275 15190000/10190000 374 2 5 12 q 1 0
1-275 10190000 450 1 0 37 0 0 q 3 0
1-275 10190000 175 1 2 23 0 0 ] 1 0
1-275 15190000 58 0 0 1 0 0 0 6 1
1-275 15190000 10 0 0 1 0 0 0 0 0
1-275 15190000/10190000 214 3 6 10 q 1 0
1-275 10190000 323 1 2 19 1 0 q 2 0
1-275 10190000 255 4 1 26 1 0 ( 2 0
1-295 72001000 275 3 5 16 0 0 0 17 0
1-295 72001000 70 1 1 4 0 1 2 0 0
1-295 72001000 282 1 3 15 0 0 ( 8 1
1-295 72001000 62 0 0 3 0 1 0 2 0
1-375 15002000 2 0 0 0 0 0 0 0 0
1-375 15002000 0 0 0 0 0 0 0 0 0
1-395 87200000 64 1 0 0 0 0 1 0 0
1-395 87200000 66 0 0 0 0 0 0 2 0
-4 92130000 5 0 0 2 0 0 0 0 0
-4 92130000/75280000 90 0 1 9 0 0 D @ (
-4 75280000 67 0 3 0 0 0 0 1 0
-4 75280000 147 1 1 28 0 0 0 3 0
-4 75280000 164 3 1 4 0 0 0 3 0
-4 92130000 17 0 0 8 0 0 0 0 0
-4 92130000/75280000 134 0 3 23 0 0 D
-4 75280000 68 0 0 0 0 0 0 2 0
-4 75280000 163 1 0 11 0 0 0 4 0
-4 75280000 186 0 1 1 0 0 0 0 0
-4 10190000 173 0 1 19 0 0 3 1 0
-4 10190000 204 0 4 0 1 0 0 0 0
-4 10190000 224 1 1 22 0 0 0 2 0
-4 10190000 205 1 2 1 0 0 0 4 0
I-75 87075000 85 0 1 0 0 0 0 0 0
I-75 87075000/86075000 120 1 1 5 1 0 D
I-75 86075000 51 0 0 0 0 0 0 0 0
I-75 87075000 74 1 1 0 0 0 0 1 3
I-75 87075000/86075000 129 1 1 1 0 a D
I-75 86075000 51 0 0 0 0 0 0 0 0
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Road Condition at time of crash
ROAD
NAME ROADWAYID 1 2 3 4 5 6
1-95 87270000 77 0 0 0 0 0 4 0
1-95 87270000 65 0 0 0 0 0 0 0
1-95 72280000/72020000 222, 1 1 10 Qg Qg 6 b D
1-95 72280000/72290000 231 1 0 12 q 1 0 L D
1-95 72290000 12 0 0 0 0 0 0 0
1-95 72280000/72020000 195 1 0 11 q q 0 b D
SR 618 10002000 51 1 0 23 0 0 D ( (
SR 618 10002000 97 0 1 34 0 0 D 4 (
SR 826 87260000 248 1 1 15 0 0 D ¢ 0
SR 826 87260000 335 4 2 45 0 0 D y. d)
SR 826 87260000 284 2 1 0 0 0 b @ (
SR 826 87260000 178 1 2 16 0 0 3] ] 0
SR 826 87260000 406 6 1 52 0 0 D . (|)
SR 826 87260000 287 2 0 0 0 0 D 3 (
SR 836 87200000 115 2 1 5 0 0 L ( (
SR 836 87200000 340 1 2 1 0 0 D 4 (
SR 836 87200000 103 2 0 8 2 0 D 1 (
SR 836 87200000 448 5 1 23 0 0 D ¢
SR 869 86472000 230 1 1 5 0 0 L 1 (
SR 869 86472000 182 0 0 3 0 0 D 6 (
SR 874 87005000 187 0 0 4 0 0 D 6 (
SR 874 87005000 233 1 1 0 0 0 D 1 K
TRN PIKE 86470000 83 1 0 0 0 0 1 0
TRN PIKE 86470000/93470000 161 0 0 0 a a 1 ) D
TRN PIKE 86470000 63 0 0 0 0 0 1 0
TRN PIKE 86470000/93470000 136 0 0 1 (g a 0 D 4
I-75 17075000 115 8 1 0 0 0 0 0
I-75 17075000/13075000 122 0 2 1 0 0 b 3 D
I-75 13075000/10075000 378 2 6 17 1 1 7 4 D
I-75 10075000 157 1 2 7 2 0 0 0
I-75 17075000 67 0 1 5 0 0 0 0
I-75 17075000/13075000 130 1 4 2 0 0 0] 1 D
I-75 13075000/10075000 352 1 5 15 q 0 0 L D
I-75 10075000 130 1 2 7 0 0 0 0
1-95 87270000 86 0 0 1 0 0 4 0
1-95 87270000 661 0 2 1 0 0 5 0
1-95 87270000/86070000 676 0 2 8 0 0 0] 6 D
1-95 86070000 640 5 3 1 0 0 5 0
1-95 86070000/93220000 794 3 10 18 ( ( 0 P 0]
1-95 93220000 999 8 20 194 0 0 13 (
1-95 87270000 55 1 0 0 0 0 1 0
1-95 87270000 571 1 3 0 1 0 1 0
1-95 87270000/86070000 728 4 3 5 2 0 0] D
1-95 86070000 548 1 3 0 0 0 9 0
1-95 86070000/93220000 624 3 17 14 ( ( 0 L 0]
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Road Condition at time of crash
ROAD
NAME ROADWAYID 1 2 3 4 5 6 7 8 9
1-95 93220000 808 7 11 162 0 0 ( 8 q
TRN PIKE 87471000 102 0 1 0 0 0 0 1 0
TRN PIKE 87471000 257 1 0 0 0 0 (g 1 1
TRN PIKE 87471000 193 1 0 0 0 0 g 1 0
TRN PIKE | 87471000/86471000/86470000 51 jl 96 0 00 24 1
TRN PIKE 87471000 116 1 0 0 0 0 q 3 0
TRN PIKE 87471000 256 1 0 0 0 0 0 0 0
TRN PIKE 87471000 163 0 0 0 0 0 1 0
TRN PIKE | 87471000/86471000/86470000 44 2 6[L 0 00 11 1
Table B-3 Continues
ROAD ROADWAYID Maximum posted speed
NAME
35 45 50 55 60 65
1-175 15003000 0 0 2 0 0 0
1-175 15003000 1 0 2 0 0 0
1-195 87004000 0 0 0 18 0 0
1-195 87004000 5 0 1 47 0 0
1-195 87004000 0 0 0 20 0 0
1-195 87004000 2 0 0 41 0 0
1-275 15190000 0 0 1 6 0 45
1-275 15190000 0 0 0 0 0 12
1-275 15190000/10190000 0 0 0 171 0 234
1-275 10190000 0 0 24 468 0 0
1-275 10190000 0 0 4 201 0 0
1-275 15190000 0 2 0 3 0 51
1-275 15190000 0 0 0 0 0 11
1-275 15190000/10190000 0 0 40 0 202 0
1-275 10190000 0 0 22 327 0 0
1-275 10190000 0 0 19 272 0 0
1-295 72001000 0 0 0 0 0 240
1-295 72001000 0 0 0 0 0 78
1-295 72001000 0 2 0 0 0 224
1-295 72001000 0 0 0 0 0 69
1-375 15002000 0 0 2 0 0 0
1-375 15002000 0 0 0 0 0
1-395 87200000 0 0 0 54 0 0
1-395 87200000 0 1 0 57 0 0
-4 92130000 0 0 0 0 7 0
-4 92130000/75280000 0 0 24 0 76 0
-4 75280000 0 0 75 0 0 0
-4 75280000 0 88 92 0 0 0
-4 75280000 0 151 25 0 0 0
-4 92130000 0 0 0 0 25 0
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ROAD ROADWAYID Maximum posted speed
NAME
35 45 50 55 60 65
I-4 92130000/75280000 0 0 10 0 149 0
I-4 75280000 0 0 70 0 0 0
I-4 75280000 0 85 98 0 0 0
I-4 75280000 0 173 21 0 0 0
I-4 10190000 0 0 0 114 0 81
I-4 10190000 0 0 0 0 0 15
I-4 10190000 0 0 0 194 0 58
I-4 10190000 0 0 0 0 0 29
I-75 87075000 0 1 0 0 0 0
I-75 87075000/86075000 1 0 0 0 0 1
I-75 86075000 0 0 0 0 0 0
I-75 87075000 0 0 0 0 0 0
I-75 87075000/86075000 0 0 0 0 0 0
I-75 86075000 0 0 0 0 0 0
I-95 87270000 0 0 0 79 0 0
1-95 87270000 0 0 0 58 0 0
I-95 72280000/72020000 0 13 0 80 0 123
I-95 72280000/72290000 0 0 0 239 0 7
I-95 72290000 0 0 0 11 0 1
I-95 72280000/72020000 1 0 0 2 0 116
SR 618 10002000 0 0 0 16 43 0
SR 618 10002000 1 0 10 0 49
SR 826 87260000 0 3 0 255 0 0
SR 826 87260000 0 0 187 206 0 0
SR 826 87260000 0 4 0 287 0 0
SR 826 87260000 0 0 0 184 0 0
SR 826 87260000 0 0 179 292 0 0
SR 826 87260000 0 5 0 289 0 0
SR 836 87200000 0 0 0 123 0 0
SR 836 87200000 0 0 0 353 0 0
SR 836 87200000 0 0 0 118 0 0
SR 836 87200000 0 0 0 488 0 0
SR 869 86472000 0 88 0 0 0 113
SR 869 86472000 0 65 0 0 0 104
SR 874 87005000 0 0 0 1 181 0
SR 874 87005000 0 0 0 2 228 0
TRN PIKE 86470000 0 0 0 0 86 0
TRN PIKE 86470000/93470000 0 0 0 0 167 0
TRN PIKE 86470000 0 0 0 0 0 64
TRN PIKE 86470000/93470000 0 0 0 0 0 143
I-75 17075000 0 0 0 0 0 0
I-75 17075000/13075000 0 0 0 0 0 0
I-75 13075000/10075000 1 0 0 1 0 0
I-75 10075000 0 0 0 0 0 0
I-75 17075000 0 0 0 0 0 0
I-75 17075000/13075000 0 0 0 0 0 0
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ROAD ROADWAYID Maximum posted speed
NAME
35 45 50 55 60 65
I-75 13075000/10075000 1 0 0 0 0 0
I-75 10075000 0 0 0 0 0 0
1-95 87270000 0 0 0 92 0 0
1-95 87270000 0 0 0 679 0 0
1-95 87270000/86070000 1 0 0 176 0 401
1-95 86070000 0 0 0 0 0 657
1-95 86070000/93220000 0 0 0 0 0 728
1-95 93220000 0 0 0 0 0 1187
1-95 87270000 0 0 0 58 0 0
1-95 87270000 0 0 0 582 0 0
1-95 87270000/86070000 0 0 0 253 0 405
1-95 86070000 0 0 0 0 0 564
1-95 86070000/93220000 0 0 0 0 0 557
1-95 93220000 0 0 0 0 0 956
TRN PIKE 87471000 0 0 0 0 0 0
TRN PIKE 87471000 1 0 5 0 117 0
TRN PIKE 87471000 0 0 0 0 0 196
TRN PIKE | 87471000/86471000/86470000 0 0 0 0 545
TRN PIKE 87471000 0 0 0 0 0 0
TRN PIKE 87471000 1 0 4 0 0 110
TRN PIKE 87471000 0 0 0 0 0 166
TRN PIKE | 87471000/86471000/86470000 0 0 0 0 445
Table B-3 Continues
Crash- level of Alcohol involved code
ROAD
NAME ROADWAYID 0 1 2 3
1-175 15003000 3 0 0 0 0
1-175 15003000 0 0 0 0 0
1-195 87004000 16 0 0 0 0
1-195 87004000 53 3 0 0 0
1-195 87004000 28 1 0 0 0
1-195 87004000 18 5 0 0 0
1-275 15190000 26 0 0 0 0
1-275 15190000 6 0 0 0 0
1-275 15190000/10190000 325 17 0 2 0
1-275 10190000 281 7 0 1 0
1-275 10190000 0 0 0 0 0
1-275 15190000 46 3 1 0 0
1-275 15190000 7 0 0 0 0
1-275 15190000/10190000 285 20 1 3 0
1-275 10190000 486 25 1 0 0
1-275 10190000 0 0 0 0 0
1-295 72001000 216 12 3 0 0
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Crash- level of Alcohol involved code

ROAD
NAME ROADWAYID 0 1 2 3 4
1-295 72001000 53 1 0 0 0
1-295 72001000 213 11 0 0 0
1-295 72001000 58 1 2 0 0
1-375 15002000 0 0 0 0 0
1-375 15002000 1 0 0 0 0
1-395 87200000 34 5 0 0 0
1-395 87200000 45 2 0 0 0
-4 92130000 1 0 0 0 0
-4 92130000/75280000 8 0 0 0 0
-4 75280000 4 0 0 0 0
-4 75280000 4 0 1 0 0
-4 75280000 10 1 0 0 0
-4 92130000 0 0 0 0 0
-4 92130000/75280000 6 1 2 0 0
-4 75280000 2 0 0 0 0
-4 75280000 7 0 0 0 0
-4 75280000 12 2 0 0 0
-4 10190000 186 6 0 0 0
-4 10190000 190 9 0 0 0
-4 10190000 215 8 2 0 0
-4 10190000 141 5 0 1 0
I-75 87075000 55 3 0 0 0
I-75 87075000/86075000 124 5 0 2 0
I-75 86075000 33 3 1 0 0
I-75 87075000 45 2 0 0 0
I-75 87075000/86075000 129 5 0 0 0
I-75 86075000 50 4 1 2 0
1-95 87270000 57 4 1 0 0
1-95 87270000 46 4 0 0 0
1-95 72280000/72020000 126 4 0 0 0
1-95 72280000/72290000 0 0 0 0 0
1-95 72290000 0 0 0 0 0
1-95 72280000/72020000 112 6 0 0 0
SR 618 10002000 68 1 0 0 0
SR 618 10002000 57 3 0 0 0
SR 826 87260000 83 3 0 1 0
SR 826 87260000 0 0 0 0 0
SR 826 87260000 252 8 0 0 0
SR 826 87260000 93 2 0 0 0
SR 826 87260000 0 0 0 0 0
SR 826 87260000 251 10 0 0 0
SR 836 87200000 110 8 0 0 0
SR 836 87200000 432 27 0 0 0
SR 836 87200000 91 8 0 0 0
SR 836 87200000 391 13 1 0 0
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Crash- level of Alcohol involved code

ROAD
NAME ROADWAYID 0 1 2 3 4
SR 869 86472000 71 6 0 0 0
SR 869 86472000 83 3 0 1 0
SR 874 87005000 172 10 0 0 0
SR 874 87005000 167 4 0 0 0
TRN PIKE 86470000 179 13 2 0 0
TRN PIKE 86470000/93470000 18 0 0 0 0
TRN PIKE 86470000 105 9 1 1 0
TRN PIKE 86470000/93470000 8 0 0 0 0
I-75 17075000 85 7 0 0 0
I-75 17075000/13075000 120 5 1 0 0
I-75 13075000/10075000 313 13 0 2 0
I-75 10075000 131 6 1 0 0
I-75 17075000 97 7 0 0 0
I-75 17075000/13075000 146 8 1 0 0
I-75 13075000/10075000 297 8 0 0 0
I-75 10075000 149 4 0 0 0
1-95 87270000 54 4 0 0 0
1-95 87270000 634 21 2 0 0
1-95 87270000/86070000 616 28 1 1 0
1-95 86070000 615 25 2 3 0
1-95 86070000/93220000 573 27 1 0 0
1-95 93220000 1052 37 1 1 0
1-95 87270000 77 3 0 0 0
1-95 87270000 515 15 0 1 0
1-95 87270000/86070000 641 32 1 2 0
1-95 86070000 515 31 1 0 0
1-95 86070000/93220000 631 28 0 1 0
1-95 93220000 990 34 0 1 0
TRN PIKE 87471000 85 3 0 0 0
TRN PIKE 87471000 139 3 0 0 0
TRN PIKE 87471000 83 3 0 0 0
TRN PIKE | 87471000/86471000/86470000 222 9 0 0
TRN PIKE 87471000 51 0 0 0 0
TRN PIKE 87471000 92 4 0 0 0
TRN PIKE 87471000 140 10 0 0 0
Crash- leve
of Alcohol Crash- level o
ROAD involved ROADWAY Alcohol
NAME ROADWAYID code ROAD NAME ID involved code
1-175 15003000 2 0 3 0
1-175 15003000 3 0 0 0
1-195 87004000 25 10 16 0
1-195 87004000 47 1 54 2
1-195 87004000 30 0 27 0
1-195 87004000 40 1 21 2
1-275 15190000 45 6 26 0
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1275 15190000 10 1 6 0
1275 15190000/10190000 372 22 326 18
1275 10190000 440 39 274 15
1275 10190000 181 18 0 0
1275 15190000 59 4 48 2
1275 15190000 11 0 7 0
1275 15190000/10190000 204 21 290 18
1275 10190000 305 34 475 37
1275 10190000 248 35 0 0
1-295 72001000 254 26 140 22
1-295 72001000 48 20 31 6
1-295 72001000 235 44 140 34
1-295 72001000 47 18 32 6
-375 15002000 2 0 0 0
1-375 15002000 0 0 1 0
1-395 87200000 56 8 38 1
1-395 87200000 61 4 45 2

-4 92130000 2 0 2 6
-4 92130000/75280000 40 8 19 23
-4 75280000 5 19 4 9
-4 75280000 9 50 9 15
-4 75280000 22 39 17 29
-4 92130000 4 1 4 3
-4 92130000/75280000 22 19 22 15
-4 75280000 7 8 4 8
-4 75280000 4 58 3 24
-4 75280000 21 46 14 40
-4 10190000 155 30 165 10
-4 10190000 178 23 137 22
-4 10190000 226 22 183 15
-4 10190000 179 32 91 23
I-75 87075000 68 10 41 7
I-75 87075000/86075000 94 14 85 12
I-75 86075000 39 8 15 2
I-75 87075000 69 7 38 2
I-75 87075000/86075000 98 15 118 16
I-75 86075000 44 4 50 7
SR9%826 E ) @85 23 60 10
SR9%26 BT 537 57 491 28
SR9836 7228@IaW0a0@0000 157 56 105 )
SR9%836 7228@1aW0aa00000 iw 28 282 15
SR9836 7220 BLO 3 ©0 09
SR9%836 7228@1aW0a0@0000 423 29 0 29
SR 666 86002000 BB o7 a6 )
SR 666 86002000 THD 10 56 8
SR 826 87066000 232 10 i 9
SR 826 87066000 358 23 186 01
TR BRGE SH2R0000 263 ) R 7
TR BRGE 8647060@503270000 180 = EE) ®
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TRN PIKE 86470000 48 7 101 15
TRN PIKE 86470000/93470000 116 15 2 0
I-75 17075000 79 41 72 20
I-75 17075000/13075000 96 24 106 20
I-75 13075000/10075000 357 42 285 42
I-75 10075000 138 31 131 7
I-75 17075000 49 16 85 18
I-75 17075000/13075000 108 28 132 23
I-75 13075000/10075000 323 44 275 30
I-75 10075000 111 24 133 20
1-95 87270000 85 1 52 6
1-95 87270000 606 35 610 47
1-95 87270000/86070000 594 50 587 58
1-95 86070000 517 61 575 70
1-95 86070000/93220000 706 78 422 64
1-95 93220000 1053 131 804 106
1-95 87270000 52 2 74 5
1-95 87270000 515 33 499 31
1-95 87270000/86070000 622 73 622 54
1-95 86070000 447 49 493 51
1-95 86070000/93220000 549 65 487 64
1-95 93220000 839 118 768 104
TRN PIKE 87471000 80 17 58 11
TRN PIKE 87471000 198 36 102 13
TRN PIKE 87471000 154 25 55 7
ROAD ROADWAYID Number of persons in the| Total number of drivers| Total Number of vehic
NAME crash in crash
single Two people single | Two people One Two
person person
1-175 15003000 2 1 2 1 2 1
1-175 15003000 0 0 0 0 0 0
1-195 87004000 4 9 5 10 5 10
1-195 87004000 15 22 19 31 19 31
1-195 87004000 2 13 2 21 2 21
1-195 87004000 2 15 3 16 3 16
1-275 15190000 12 6 13 11 13 11
1-275 15190000 1 2 3 2 3 2
1-275 15190000/10190000 61 134 78 203 78 203
1-275 10190000 21 148 27 199 27 199
1-275 10190000 0 0 0 0 0 0
1-275 15190000 18 12 22 19 22 19
1-275 15190000 0 2 0 5 0 5
1-275 15190000/10190000 49 118 64 172 64 172
1-275 10190000 29 228 40 337 40 337
1-275 10190000 0 0 0 0 0 0
1-295 72001000 52 90 69 112 69 112
1-295 72001000 10 30 17 30 17 30
1-295 72001000 37 112 50 141 50 141
1-295 72001000 19 17 23 28 23 28
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ROAD ROADWAYID Number of persons in the| Total number of drivers| Total Number of vehic
NAME crash in crash
single Two people single | Two people One Two
person person
1-375 15002000 0 0 0 0 0 0
1-375 15002000 1 0 1 0 1 0
1-395 87200000 12 13 13 19 13 19
1-395 87200000 8 21 12 28 12 28
I-4 92130000 4 5 5 2 5 2
I-4 92130000/75280000 66 49 86 27 86 27
I-4 75280000 25 29 39 14 39 14
I-4 75280000 65 102 112 49 112 49
I-4 75280000 72 66 91 39 91 39
I-4 92130000 8 7 11 4 11 4
I-4 92130000/75280000 39 53 60 27 60 27
I-4 75280000 25 33 38 19 38 19
I-4 75280000 54 75 75 51 75 51
I-4 75280000 78 69 104 36 104 36
I-4 10190000 15 90 17 139 17 139
I-4 10190000 28 94 40 133 40 133
I-4 10190000 20 104 27 151 27 151
I-4 10190000 19 74 32 94 32 94
I-75 87075000 9 31 10 41 10 41
I-75 87075000/86075000 25 72 34 81 34 81
I-75 86075000 14 8 20 13 20 13
I-75 87075000 5 26 7 31 7 31
I-75 87075000/86075000 29 55 34 72 34 72
I-75 86075000 15 19 26 27 26 27
I-95 87270000 15 26 20 33 20 33
I-95 87270000 6 30 8 35 8 35
1-95 72280000/72020000 56 5 25 52 34 72
I-95 72280000/72290000 0 0 0 0 0 0
1-95 72290000 0 0 0 0 0 0
I-95 72280000/72020000 44 8 20 53 34 64
SR 618 10002000 10 41 15 44 15 44
SR 618 10002000 6 33 9 43 9 43
SR 826 87260000 6 47 11 60 11 60
SR 826 87260000 0 0 0 0 0 0
SR 826 87260000 28 136 33 167 33 167
SR 826 87260000 7 38 13 57 13 57
SR 826 87260000 0 0 0 0 0 0
SR 826 87260000 33 127 42 161 42 161
SR 836 87200000 15 54 18 79 18 79
SR 836 87200000 41 216 53 303 53 303
SR 836 87200000 5 52 6 69 6 69
SR 836 87200000 45 194 59 264 59 264
SR 869 86472000 18 32 26 43 26 43
SR 869 86472000 21 36 29 39 29 39
SR 874 87005000 26 86 31 113 31 113
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ROAD ROADWAYID Number of persons in the| Total number of drivers| Total Number of vehic
NAME crash in crash
single Two people single | Two people One Two
person person
SR 874 87005000 22 85 24 119 24 119
TRN PIKE 86470000 35 87 49 116 49 116
TRN PIKE 86470000/93470000 2 5 5 10 5 10
TRN PIKE 86470000 20 46 26 65 26 65
TRN PIKE 86470000/93470000 4 1 6 2 6 2
I-75 17075000 24 40 31 49 31 49
I-75 17075000/13075000 21 46 31 73 31 73
I-75 13075000/10075000 76 146 101 185 101 184
I-75 10075000 28 47 33 75 33 75
I-75 17075000 20 39 30 55 30 55
I-75 17075000/13075000 25 72 38 84 38 84
I-75 13075000/10075000 81 129 116 151 116 157
I-75 10075000 26 60 33 86 33 86
I-95 87270000 8 28 9 39 9 39
1-95 87270000 49 344 57 448 57 448
I-95 87270000/86070000 68 280 85 418 85 418
1-95 86070000 73 283 95 367 95 367
I-95 86070000/93220000 91 277 125 349 125 349
I-95 93220000 127 492 179 661 179 661
I-95 87270000 5 37 9 52 9 52
I-95 87270000 40 283 50 364 50 364
1-95 87270000/86070000 77 297 105 395 105 395
I-95 86070000 49 236 67 333 67 333
1-95 86070000/93220000 94 296 112 400 112 400
I-95 93220000 121 496 152 654 152 654
TRN PIKE 87471000 13 38 19 50 19 50
TRN PIKE 87471000 18 67 27 84 27 84
TRN PIKE 87471000 18 36 24 45 24 45
TRN PIKE | 87471000/86471000/86470000 69 100 82 124 2 8 124
TRN PIKE 87471000 10 18 13 27 13 27
TRN PIKE 87471000 18 44 19 60 19 60
TRN PIKE 87471000 29 69 44 83 44 83
TRN PIKE | 87471000/86471000/86470000 64 96 84 135 84 135

Table B-3 Continues

Total Number of traffic|total number of injuries
fatalities the crash
ROAD
NAME ROADWAYID one two one Two
1-175 15003000 3 0 3 0
1-175 15003000 0 0 0 0
1-195 87004000 16 0 15 1
1-195 87004000 56 0 47 5
1-195 87004000 29 0 24 2
1-195 87004000 23 0 16 6
1-275 15190000 26 0 24 2
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Total Number of traffic

total number of injuries

fatalities the crash
ROAD
NAME ROADWAYID one two one Two
1-275 15190000 6 0 4 1
1-275 15190000/10190000 344 0 295 29
1-275 10190000 289 0 268 11
1-275 10190000 0 0 0 0
1-275 15190000 50 0 42 4
1-275 15190000 7 0 7 0
1-275 15190000/10190000 309 0 250 38
1-275 10190000 512 0 458 31
1-275 10190000 0 0 0 0
1-295 72001000 230 1 196 23
1-295 72001000 54 0 43 11
1-295 72001000 224 0 184 26
1-295 72001000 60 1 44 8
1-375 15002000 0 0 0 0
1-375 15002000 0 0 0 0
1-395 87200000 39 0 28 5
1-395 87200000 47 0 40 4
-4 92130000 0 0 0 0
-4 92130000/75280000 0 0 10 8
-4 75280000 0 0 9 6
-4 75280000 0 0 19 11
-4 75280000 0 0 17 10
-4 92130000 0 0 0 2
-4 92130000/75280000 0 0 12 12
-4 75280000 0 0 10 6
-4 75280000 0 0 16 10
-4 75280000 0 0 16 8
-4 10190000 192 0 170 10
-4 10190000 197 2 169 15
-4 10190000 224 1 204 13
-4 10190000 147 0 122 16
I-75 87075000 58 0 49 6
I-75 87075000/86075000 131 0 108 15
I-75 86075000 36 0 28 3
I-75 87075000 47 0 37 6
I-75 87075000/86075000 133 0 115 10
I-75 86075000 56 0 43 6
1-95 87270000 62 0 45 10
1-95 87270000 50 0 44 5
1-95 72280000/72020000 34 72 130 0
1-95 72280000/72290000 0 0 0 0
1-95 72290000 0 0 0 0
1-95 72280000/72020000 34 64 118 0
SR 618 10002000 69 0 66 3
SR 618 10002000 60 0 53 6
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Total Number of traffic

total number of injuries

fatalities the crash
ROAD
NAME ROADWAYID one two one Two
SR 826 87260000 87 0 79 6
SR 826 87260000 0 0 0 0
SR 826 87260000 260 0 202 39
SR 826 87260000 95 0 74 15
SR 826 87260000 0 0 0 0
SR 826 87260000 261 0 207 33
SR 836 87200000 118 0 94 14
SR 836 87200000 459 0 350 65
SR 836 87200000 99 0 79 12
SR 836 87200000 404 1 311 62
SR 869 86472000 77 0 61 10
SR 869 86472000 86 1 69 10
SR 874 87005000 182 0 143 20
SR 874 87005000 171 0 143 15
TRN PIKE 86470000 193 0 148 26
TRN PIKE 86470000/93470000 18 0 11 2
TRN PIKE 86470000 116 0 92 16
TRN PIKE 86470000/93470000 8 0 7 0
I-75 17075000 92 0 81 6
I-75 17075000/13075000 126 0 104 9
I-75 13075000/10075000 327 0 290 20
I-75 10075000 138 0 123 9
I-75 17075000 104 0 86 15
I-75 17075000/13075000 155 0 129 16
I-75 13075000/10075000 305 0 271 20
I-75 10075000 153 0 134 12
1-95 87270000 58 0 43 9
1-95 87270000 657 0 486 108
1-95 87270000/86070000 645 1 509 89
1-95 86070000 645 0 518 89
1-95 86070000/93220000 601 0 502 48
1-95 93220000 1090 1 867 120
1-95 87270000 80 0 60 12
1-95 87270000 531 0 418 76
1-95 87270000/86070000 676 0 529 87
1-95 86070000 547 0 473 40
1-95 86070000/93220000 659 1 541 71
1-95 93220000 1024 1 846 101
TRN PIKE 87471000 88 0 71 10
TRN PIKE 87471000 142 0 122
TRN PIKE 87471000 86 0 73 7
TRN PIKE | 87471000/86471000/86470000 231 0 192 25
TRN PIKE 87471000 51 40 7
TRN PIKE 87471000 96 0 84 5
TRN PIKE 87471000 150 0 114 21
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Total Number of traffic{total number of injuries
fatalities the crash
ROAD
NAME ROADWAYID one two one Two
TRN PIKE | 87471000/86471000/86470000 246 0 198 30
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Figure B-2: Distribution of Crashes with numbeilaries
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Variation of crash rate with on ramp and off ramp volume
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Figure B-3: Distribution of crashes with numberafmps

Variation of crash rate with truck percentage
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116




Variation of the crash rates with interchange densy
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Figure B-5: Distribution of Crashes with Interchargensity
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APPENDIX C: Before-After Analysis Data

Table C-1: Analysis Corridors for Before-After Agais

Beginning | End years | years
Region Roadway ID exit Exit before | after | Before| After
MIAMI 17075000 182 200 2 2 141 229
MIAMI 17075000/13075000 200 228 2 2 328 283
TAMPA 13075000/10075000 228 261 2 2 360 125
TAMPA 10075000 261 27( 2 o 233 318
TAMPA 17075000 182 20( 2 o 117 141
TAMPA 17075000/13075000 200 228 2 2 2P0 284
TAMPA 13075000/10075000 228 261 2 2 388 660
TAMPA 10075000 261 27( 2 o 206 290
JACKSONVILLE 72290000 362 366 D P 115 48
JACKSONVILLE 72290000 362 366 D P 108 79
MIAMI 87471000 12 18 1 1 48 95
MIAMI 87471000 18 26B 1 1 150 18D
MIAMI 87471000 26B 39 1 1 74 106
MIAMI 87471000/86471000/86470000 39 54 1 1 161 192
MIAMI 87471000 12 18 1 1 49 78
MIAMI 87471000 18 26B 1 1 137  12p
MIAMI 87471000 26B 39 1 1 107 12p
MIAMI 87471000/86471000/86470000 39 54 1 1 140 182
Table C-2: Naive Before-After data
Section Years Years Crashes | Crashes | Duration | Predicted
number | before After before After ratio Crashes | Variance
1 2 2 141 229 1 141 141
2 2 2 328 283 1 328 328
3 2 2 360 725 1 360 360
4 2 2 233 318 1 2338 233
5 2 2 117 141 1 11y 117
6 2 2 220 284 1 220 220
7 2 2 388 660 1 388 388
8 2 2 206 290 1 206 206
9 2 2 115 48 1 11% 116
10 2 2 108 79 1 108 108
11 1 1 48 95 1 44 48
12 1 1 150 180 ] 150 150
13 1 1 78 106 1 78 78
14 1 1 161 192 ] 161 161
15 1 1 49 73 1 49 49
16 1 1 137 126 ] 13y 137
17 1 1 107 129 ] 10y 107
18 1 1 140 182 ] 140 140
4140 30864 3086
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Table C-3: Improved Naive Before-After Data

Figure C-1: Safety Performance Function for CoddData
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Traffic Traffic
Section | Years Years Flow Flow Crashes | Crashes | Duration | Predicted
number | before After before After before After ratio Crashes Variance
1 2 2 23328 35388 141 229 1 141 141
2 2 2 48632 53011 32B 283 1 3028 328
3 2 2 38789 54678 360 725 1 360 360
4 2 2 29617 54608 233 318 1 283 233
5 2 2 19672 33487 117 141 1 117 117
6 2 2 41012 42989 220 284 1 220 220
7 2 2 32711 42320 38B 660 1 388 388
8 2 2 24975 42267 206 290 1 206 206
9 2 2 36598 36598 115 48 1 115 115
10 2 2 33152 33152 108 719 1 108 108
11 1 1 69948 76442 48 95 1 48 18
12 1 1 70528 69155 150 180 1 160 150
13 1 1 48086 47526 78 106 1 /8 78
14 1 1 61398 56740 1611 192 1 161 161
15 1 1 50652 52858 40 73 1 49 19
16 1 1 51072 47886 137 126 1 1B7 137
17 1 1 32164 31971 1077 129 1 107 107
18 1 1 41069 43267 140 182 1 140 140
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Table C-4: Comparison Group Before-After Data

Treatment sites
Section | Years Years Crashes | Crashes | Duration | Predicted
number | before After before After ratio Crashes Variance
1 2 2 141 229 1 141 141
2 2 2 328 283 1 328 328
3 2 2 360 725 1 360 360
4 2 2 233 318 1 238 233
5 2 2 117 141 1 11y 117
6 2 2 220 284 1 220 220
7 2 2 388 660 1 388 388
8 2 2 206 290 1 206 206
9 2 2 115 48 1 11% 116
10 2 2 108 79 1 108 108
Sum 2216 3057 2216 2216
Ratio of the treatment sites 1.38
Comparison sites
Section | Years Years Crashes | Crashes | Duration | Predicted
number | before After before After ratio Crashes Variance
1 2 2 99 104 1 99 99
2 2 2 401 469 1 401 401
3 2 2 700 108§ 1 700 700
4 2 2 88 69 1 89 88
5 2 2 364 510 1 364 364
6 2 2 87 115 1 87 8y
7 2 2 379 496 1 379 379
8 2 2 544 687 1 544 544
9 2 2 120 139 1 120 120
10 2 2 419 566 1 419 419
11 2 2 493 389 1 493 493
12 2 2 499 444 1 499 499
13 2 2 469 362 1 469 4609
14 2 2 631 570Q 1 631 631
15 2 2 727 462 1 727 127
16 2 2 211 171 1 211 211
17 2 2 541 428 1 541 541
18 2 2 132 144 1 132 132
Sum 6904 7213 6904 6904
Ratio of the Comparison sites 1.045
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Table C-5: Empirical Bayes Before-After Data

Number | Number FFS(using
years | years Number of | of on of off Number | Total BFFS =
Region before | after | Before | After| Length| truck% interchanges| ramps ramps of Lanes | AADT | 70)
MIAMI 2 2 141 229 17.81 0.14 5 10 D P 35388 64.2
MIAMI 2 2 328 283 28.56 0.17 g ) 1D B 53011 65.7
TAMPA 2 2 360 725 32.84 0.12 1P 6 4 2  546[8 64.2
TAMPA 2 2 233 318 9.12 0.1 fl 1B 17 2  546D8 64.2
TAMPA 2 2 117 141 17.81 0.14 b 10 10 2 33487 64.2
TAMPA 2 2 220 284 28.56 0.12 D b 3 3 42989 65.7
TAMPA 2 2 388 660 32.84 0.12 1P 4 4 3 423p0 6p.7
TAMPA 2 2 206 290 9.12 0.1 fl 1 8 3 42267 65.7
JACKSONVILLE 2 2 115 48 4.27 0.1 B B B 3 36598 65.7
JACKSONVILLE 2 2 108 79 4.27 0.1 B i 4 3 331%2 65.7
MIAMI 1 1 48 95 5.43 0.08 4 4 3 2 76442 64,2
MIAMI 1 1 150 180 8.49 0.08 1 4 4 B 69155 64.5
MIAMI 1 1 78 106 12.95 0.08 E 4 b B 47526 65.7
MIAMI 1 1 161 192 16.96 0.09 1 4 b B 56740 63.7
MIAMI 1 1 49 73 5.43 0.08 4 2 3 52858 65,7
MIAMI 1 1 137 126 8.49 0.08 1 4 B B 47886 64.5
MIAMI 1 1 107 129 12.95 0.08 k 4 fl B 31971 63.7
MIAMI 1 1 140 182 16.96 0.09 1 P B 43267 63.7
Table C-6: Regression Analysis for the Empiricay@aAnalysis
Regression Statistics
Multiple R 0.908
R Square 0.82%
Adjusted R Square 0.670
Standard Error 57.682
Observations 1§
Analysis of Variance
Significance
df SS MS F F
Regression s 141317.43 17664.68 5|31 0.01
Residual 9 29945.01  3327.22
Total 17 171262.44
Standard Lower Upper
Coefficients Error t Stat P-value 95% Upper 95%| Lower 95.09 95.0%
Intercept -5385.3] 6217.6[ -0.87 0.41 -19450,53 o8Klr -19450.53 8679.91
Length -8.36 12.56 -0.67 0.5p -36.78 20.p5 -36,78 0.02
Percent
Trucks 2005.80 1503.22 1.33 0.21 -1394)73 5406.32 1394.73 5406.32
Interchanges 63.14 51.21 1.23 0.5 -52/68 178.99 2.685) 178.99
On Ramps -2.8(0 16.41 -0.17 0.87 -39.92 34,33 -39.92 34.33
Off Ramps 7.35 10.17 0.78 0.49 -15.54 30{24 -15.54 30.24
Number of
lanes -97.24 182.19 -0.53 0.61 -509.39 314.p0 -509,39 R4
Total AADT 0.00 0.00 -0.01 0.99 -0.01L 0.1 -0.01 010
Free Flow
Speed 81.89 101.82 0.80 0.44 -14846 3174.23 -14B.46  312.23
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RESIDUAL

OUTPUT PROBABILITY OUTPUT
Predicted
Observation crashes Residuals Percentile Crashes
1 172.20 -31.2Q 2.78 48
2 329.91 -1.91] 8.33 49
3 291.58 68.42 13.8P 78
4 208.71 24.29 19.44 107
5 179.59 -62.59 25.0p 108
6 289.85 -69.85 30.56 115
7 323.00 65.0Q 36.11 117
8 173.97 32.03 41.6) 137
9 69.30 45.7Q 47.2p 140
10 73.91 34.09 52.78 141
11 46.91 1.09 58.38 150
12 146.97 3.03 63.89 161
13 85.62 -7.62 69.44 206
14 208.15 -47.15 75.00 220
15 78.55 -29.55 80.56 233
16 140.03 -3.03 86.11 328
17 78.57 28.43 91.67 360
18 189.16 -49.16 97.2p 388
Length Residual Plot
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Figure C-2: Graphs of Residuals Produced by thed®sgr Variables
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Figure C-2 Continues
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Number of On Ramps Residual Plot

80.00
60.00
40.00
20.00
0.00
-20.00
-40.00
-60.00
-80.00

Residuals

Number of On Ramps

Number of Off Ramps Residual Plot

80.00
60.00
40.00
20.00
0.00
-20.00
-40.00
-60.00
-80.00

Residuals

Number of Off Ramps

Figure C-2 Continues
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Total AADT Residual Plot
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Figure C-2 Continues
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Residuals

Free Flow Speed Residual Plot
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Figure C-2 Continues
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APPENDIX D: Crash Prediction Model Data

Table D-1: Distribution of the 2005 Data

Number of Crashes

Lower Cumulative Cumulative

limit Upper Limit | Frequency| Frequency | Percentile Percentile
0 30 27 27 21% 21%
31 60 19 46 159 369%
61 90 16 62 139 48%
91 120 10 72 89 569%
121 150 10 82 89 64%
151 180 10 92 89 72%
181 210 3 95 29 74%
211 240 4 99 39 77%
241 270 3 102 29 80%
271 300 8 110 69 86%
301 330 2 112 29 88%
331 360 0 112 09 88%
361 390 2 114 29 89%
391 420 2 116 29 91%
421 450 1 117 19 91%
451 480 0 117 09 91%
481 510 0 117 09 91%
511 540 1 118 19 92%
541 570 3 121 29 95%
571 600 1 122 19 95%
601 630 0 122 09 95%
631 660 1 123 19 96%
661 690 1 124 19 97%
691 720 1 125 19 98%
721 750 0 125 09 98%
751 780 1 126 19 98%
781 810 0 126 09 98%
811 840 0 126 09 98%
841 870 0 126 09 98%
871 900 0 126 09 98%
901 930 0 126 09 98%
931 960 1 127 19 99%
961 990 0 127 09 99%
991 1020 0 127 0% 99%
1021 1050 0 127 0% 99%
1051 1080 0 127 0% 9946
1081 1110 0 127 0% 99%6
1111 1140 0 127 0% 99%
1141 1170 1 128 1% 100%
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Crash Distribution
30
25 -
. 204
5 -
C
o _
= 15 {HH
e
LL
10 W H
5 |
0 I_IHI_IH |_||_|I'I : I'II_II_I I'II'II'I ‘I'I I'I
= =g R [ l l l n [ | l [ l n l l l | " l
Number of crashes
Figure D-1: 2005 Crash Distribution
Table D-2: Crash Data Used for Modeling (Crashaebafesponse variable)
Number
Number of | Interchange of on
Region Roadway ID Crashes Length truck% interchanges Density ramps
TAMPA 15003000 4 1.439 0.0788 3 2.08
TAMPA 15003000 1 1.439 0.0788 3 2.08
MIAMI 87004000 17 0.857 0.0784 3 3.50
MIAMI 87004000 48 3.411 0.133b P 0.539
MIAMI 87004000 29 0.857 0.0784 ¢ 3.50
MIAMI 87004000 32 3.411 0.133b P 0.539
TAMPA 15190000 11 10.28 0.0884 2 0.19
TAMPA 15190000 6 3.353 0.1023 0 0.00
TAMPA 15190000/10190000 0.935 0.082 1 1|07
TAMPA 10190000 40 4,724 0.0798 5 1.06
TAMPA 10190000 12 0.733 0.0632 1 1.86
TAMPA 10190000 275 14.39 0.07601 9 0.p3
TAMPA 10190000 691 7.278 0.0894 10 1.837
TAMPA 10190000 3] 0.498 0.1023 2 4.02
TAMPA 10190000 265 15.528 0.064 8 0.h2
TAMPA 15190000 8 10.28 0.0884 2 0.19
TAMPA 15190000 7 3.353 0.1023 0 0.00
TAMPA 15190000/10190000 0.935 0.082 1 1|07
TAMPA 10190000 64 4,724 0.0798 5 1.06
TAMPA 10190000 14 0.733 0.0632 1 1.86
TAMPA 10190000 275 14.39 0.07601 9 0.p3
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Number
Number of | Interchange of on

Region Roadway ID Crashes Length truck% interchanges Density ramps
TAMPA 10190000 384 7.273 0.0894 10 1.37
TAMPA 10190000 54 0.498 0.1023 2 4.02
TAMPA 10190000 318 15.528 0.064 8 0.52
JACKSONVILLE 72001000 240 20.659 0.1538 8 0.39
JACKSONVILLE 72001000 78 14.852 0.1538 8 0.p4
JACKSONVILLE 72001000 224 20.659 0.1538 8 0.39
JACKSONVILLE 72001000 69 14.852 0.1538 8 0.p4
TAMPA 15002000 0 1.27 0.0796 2 1.64
TAMPA 15002000 2 1.27 0.0796 2 1.64
MIAMI 87200000 21 1.292 0.0239 2 1.85
MIAMI 87200000 1 1.292 0.0239 P 1.55
ORLANDO 92130000 7 2.162 0.1375 2 0.93
ORLANDO 92130000/75280000 1118 9.985 0.08985 8 0.81 6
ORLANDO 75280000 75 4.691 0.0642 4 0.85
ORLANDO 75280000 67 4.397 0.0642 9 2.05
ORLANDO 75280000 144 7.68 0.0674 10 1.30
ORLANDO 75280000 16 1.06y 0.0735 0 0.00
ORLANDO 92130000 24 2.162 0.1375 2 0.93
ORLANDO 92130000/75280000 156 9.985 0.08985 8 0.81 6
ORLANDO 75280000 71 4.691 0.0642 4 0.85
ORLANDO 75280000 76 4.397 0.0642 9 2.05
ORLANDO 75280000 175 7.68 0.0674 10 1.30
ORLANDO 75280000 8 1.067 0.0735 0 0.p0
TAMPA 10190000 87 1.851 0.1117 2 1.08
TAMPA 10190000 25 1.06 0.0627 1 0.94
TAMPA 10190000 79 4.656 0.0843 4 0.86
TAMPA 10190000 34 2.124 0.1023 2 0.94
TAMPA 10190000 171 14.826 0.1002 6 0.40
TAMPA 10190000 117 1.851 0.1117 2 1.08
TAMPA 10190000 51 1.06 0.0627 1 0.94
TAMPA 10190000 57 4.656 0.0843 4 0.86
TAMPA 10190000 42 2.124 0.1023 2 0.94
TAMPA 10190000 165 14.826 0.1002 6 0.40
MIAMI 87075000 63 4.905 0.1338 A 0.2
MIAMI 87075000/86075000 107 12.418 0.1068 7 0{56
MIAMI 86075000 50 32.049 0.138p 5 0.16
MIAMI 87075000 64 4.905 0.1338 4 0.2
MIAMI 87075000/86075000 131 12.418 0.1068 7 0{56
MIAMI 86075000 53 32.049 0.138H 5 0.16
MIAMI 87270000 77 2.771 0.1336 B8 2.89
MIAMI 87270000 57 2.77] 0.1336 B8 2.9
JACKSONVILLE 72280000/72020000 212 14.11 0.0996 16 1.13
JACKSONVILLE 72280000/72290000 244 10.089 0.0996 16 1.59
JACKSONVILLE 72290000 13 4.273 0.0996 3 0.Yo
JACKSONVILLE 72280000/72020000 187 14.11 0.0996 16 1.13
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Number

Number of | Interchange of on
Region Roadway ID Crashes Length truck% interchanges Density ramps
JACKSONVILLE 72280000/72290000 288 10.089 0.0996 16 1.59
JACKSONVILLE 72290000 23 4.273 0.0996 3 0.yo
TAMPA 16470000 13 15.18 0.0994 9 0.59
TAMPA 16470000 2 2.92 0.0994 1 0.34
TAMPA 16470000 14 15.18 0.0994 9 0.59
TAMPA 16470000 1 2.97 0.0994 1 0.34
TAMPA 10002000 60 14.063 0.0862 16 1.14
TAMPA 10002000 109 14.063 0.0862 16 114
MIAMI 87260000 276 6.353 0.0204 5 0.79
MIAMI 87260000 105 1.964 0.028 il 0.51
TAMPA 87260000 280 3.935 0.028 3 0.Y6
TAMPA 87260000 45 2.193 0.028 1 0.46
MIAMI 87260000 53 8.67 0.0312 3 0.35
MIAMI 87260000 193 7.207 0.0204 5 0.69
MIAMI 87260000 123 1.964 0.028 il 0.51
MIAMI 87260000 297 3.935 0.028 3 0.16
MIAMI 87260000 85 2.193 0.028 L 0.46
MIAMI 87260000 44 8.67 0.0312 3 0.35
MIAMI 87200000 123 4.284 0.0238 A 0.93
MIAMI 87200000 393 8.557 0.023p 7 0.82
MIAMI 87200000 118 4.284 0.0238 4 0.93
MIAMI 87200000 537 8.557 0.023p 7 0.82
MIAMI 86472000 113 20.673 0.0927 12 0.58
MIAMI 86472000 101 20.673 0.09277 12 0.58
MIAMI 87005000 176 6.903 0.046 6 0.7
MIAMI 87005000 224 6.903 0.046 6 0.7
MIAMI 86470000 196 15.815 0.0994 7 0.44
MIAMI 86470000/93470000 545% 44.525 0.1054 9 0{20
MIAMI 86470000 165 15.815 0.0994 7 0.44
MIAMI 86470000/93470000 44% 44.525 0.1054 9 0{20
MIAMI 17075000 124 17.814 0.1449 5 0.28
MIAMI 17075000/13075000 147 28.555 0.1247 9 0{32
TAMPA 13075000/10075000 364 32.8%5 0.1226 10 0.30
TAMPA 10075000 169 9.12 0.1334 4 0.44
TAMPA 17075000 73 17.814 0.1449 5 0.28
TAMPA 17075000/13075000 141 28.55%5 0.1247 9 Q.32
TAMPA 13075000/10075000 312 32.8%5 0.1226 10 0.30
TAMPA 10075000 142 9.12 0.1334 4 0.44
TAMPA 87270000 92 1.63% 0.1336 2 1.2
TAMPA 87270000 679 7.525 0.1336 11 1.46
MIAMI 87270000 287 7.422 0.118p 7 0.94
MIAMI 93220000 1146 21.71 0.11p 15 0.69
MIAMI 93220000 52 5.953 0.1231 2 0.34
MIAMI 87270000 58 1.635 0.1336 P 1.22
MIAMI 87270000 579 7.525 0.133p 11 1.46
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Number
Number of | Interchange of on
Region Roadway ID Crashes Length truck% interchanges Density ramps
MIAMI 87270000/8607000(0 401 7.422 0.1185 7 0/94 10
MIAMI 86070000 251 5.447 0.118p 5 0.92 4
MIAMI 86070000 560 15.669 0.1279 10 0.64 4
MIAMI 86070000/93220000 561 18.107 0.115 9 0/50 1
Table D-2 Continues
MIAMI 93220000 946 21.71 0.11b 15 0.69 12
MIAMI 93220000 44 5.953 0.1231 P 0.34 12
MIAMI 87471000 86 5.428 0.0763 A 0.14 4
MIAMI 87471000 167 8.494 0.07y7 7 0.82 4
MIAMI 87471000 107 12.949 0.0751 5 0.39 4
MIAMI 87471000/86471000/86470000 176 16.955 0/09 7 0.41 4
MIAMI 87471000 65 5.428 0.0763 A 0.14 2
MIAMI 87471000 143 8.494 0.07y7 7 0.82 4
MIAMI 87471000 122 12.949 0.0751 5 0.39 4
MIAMI 87471000/86471000/86470000 156 16.955 0/09 7 0.41 3
Table D-2 Continues
Number | Truck
of off Lane Number | Total
Region Roadway ID ramps Restriction| Region | of Lanes | AADT AADT/lane
TAMPA 15003000 0 0 3 Y, 17518 8759.0
TAMPA 15003000 0 0 3 Y 12149 6074.5
MIAMI 87004000 4 0 4 2 51884 25942|0
MIAMI 87004000 0 0 4 2 46622 233110
MIAMI 87004000 1 0 4 3 46047 15349|0
MIAMI 87004000 1 0 4 3 41378 13792|7
TAMPA 15190000 5 0 3 Y 26106 13053.0
TAMPA 15190000 2 0 3 Y. 24863 12431.5
TAMPA 15190000/10190000 L 0) 3 2 27487 13743.5
TAMPA 10190000 1 0 3 3 4302p 1434Q.7
TAMPA 10190000 1 0 3 3 66136 22045.3
TAMPA 10190000 1 0 3 3 7894p 26314.0
TAMPA 10190000 6 0 3 3 79891 26630.3
TAMPA 10190000 5 0 3 3 8002p 26674.0
TAMPA 10190000 8 0 3 3 67720 22573.3
TAMPA 15190000 5 0 3 Y 18519 9259.5
TAMPA 15190000 1 0 3 Y. 17638 8819.0
TAMPA 15190000/10190000 L 0) 3 2 19500 9750.0
TAMPA 10190000 1 0 3 Y, 2983b 14917.5
TAMPA 10190000 1 0 3 3 45864 15288.0
TAMPA 10190000 5 0 3 3 54745 18248.3
TAMPA 10190000 5 0 3 3 65180 21726.7
TAMPA 10190000 6 0 3 Y, 58978 29489.0
TAMPA 10190000 7 0 3 3 55251 18417.0
JACKSONVILLE 72001000 8 0 Y. K 55376 18458.7
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Number | Truck

of off Lane Number | Total
Region Roadway ID ramps Restriction| Region | of Lanes | AADT AADT/lane
JACKSONVILLE 72001000 6 0 y. 2 3127p 15634.0
JACKSONVILLE 72001000 10 0 2 3 50162 16720.7
JACKSONVILLE 72001000 8 0 Y. 2 27867 13933.5
TAMPA 15002000 5 0 3 y, 114956 57475
TAMPA 15002000 8 0 3 Y 797p 39860
MIAMI 87200000 0 0 4 2 54296 271480
MIAMI 87200000 0 0 4 2 49204 246020
ORLANDO 92130000 1 ( 1 2 46000 23000.0
ORLANDO 92130000/75280000 7 0 1 3 57032 19010.7
ORLANDO 75280000 3 ( 1 4 82357 20589.3
ORLANDO 75280000 7 ( 1 3 77871 25957.0
ORLANDO 75280000 13 @ 1 1 97306 24326.5
ORLANDO 75280000 2 ( 1 3 83801 27933.7
ORLANDO 92130000 0 1 2 47250 23625.0
ORLANDO 92130000/75280000 5 0 1 3 66912 22304.0
ORLANDO 75280000 4 ( 1 4 85444 21361.0
ORLANDO 75280000 7 ( 1 4 73129 18282.3
ORLANDO 75280000 7 ( 1 3 91382 30460.7
ORLANDO 75280000 1 ( 1 3 78699 26233.0
TAMPA 10190000 2 0 3 Y. 63479 31739.5
TAMPA 10190000 1 0 3 3 602311 20077.0
TAMPA 10190000 5 0 3 3 639711 21323.7
TAMPA 10190000 1 0 3 3 75879 25293.0
TAMPA 10190000 6 0 3 3 63184 21061.3
TAMPA 10190000 2 0 3 Y. 44021 22010.5
TAMPA 10190000 1 0 3 3 41769 13923.0
TAMPA 10190000 4 0 3 3 4436Q 14787.3
TAMPA 10190000 1 0 3 3 52621 1754Q.3
TAMPA 10190000 6 0 3 3 43484 14494.7
MIAMI 87075000 3 0 4 4 6152% 15381|3
MIAMI 87075000/8607500( 1( D il A 70327 17581.8
MIAMI 86075000 4 0 4 2 13786 68930
MIAMI 87075000 5 0 4 4 52642 13160|5
MIAMI 87075000/86075000 1( D il A 60174 15043.5
MIAMI 86075000 5 0 4 3 10838 3612)7
MIAMI 87270000 4 0 4 3 71258 23752(7
MIAMI 87270000 2 0 4 3 63241 21080(3
JACKSONVILLE 72280000/72020000 D 0 2 3 74390 24796.7
JACKSONVILLE 72280000/72290000 4 0 2 3 502112 16737.3
JACKSONVILLE 72290000 3 0 y. K 36598 12199.3
JACKSONVILLE 72280000/72020000 D 0 2 3 673R0 22440.0
JACKSONVILLE 72280000/72290000 3 0 2 3 45543 15181.0
JACKSONVILLE 72290000 4 0 y. K 3315P 1105Q.7
TAMPA 16470000 0 0 3 Y. 118556 5927.5
TAMPA 16470000 0 0 3 Y, 3311 16555
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Number | Truck

of off Lane Number | Total
Region Roadway ID ramps Restriction| Region | of Lanes | AADT AADT/lane
TAMPA 16470000 0 0 3 Y, 873% 43670
TAMPA 16470000 0 0 3 Y, 243P 12195
TAMPA 10002000 2 0 3 Y, 208211 1041Q0.5
TAMPA 10002000 1 0 3 y, 1645 8226.0
MIAMI 87260000 6 0 4 3 91128 30376|0
MIAMI 87260000 3 0 4 4 91260 22815|0
TAMPA 87260000 4 0 3 4 9006R 22515.5
TAMPA 87260000 4 0 3 4 73361 1834Q0.3
MIAMI 87260000 9 0 4 3 60378 20126|0
MIAMI 87260000 9 0 4 3 29015% 9671)7
MIAMI 87260000 3 0 4 4 89740 224350
MIAMI 87260000 4 0 4 4 88562 221405
MIAMI 87260000 2 0 4 4 72139 18034|8
MIAMI 87260000 6 0 4 3 59372 19790|7
MIAMI 87200000 4 0 4 3 78648 26216|0
MIAMI 87200000 9 0 4 3 112484 374947
MIAMI 87200000 6 0 4 3 32602 10867|3
MIAMI 87200000 10 0 4 3 40373 13457\7
MIAMI 86472000 11 0 4 2 33790 16895,0
MIAMI 86472000 10 0 4 2 29108 14554,0
MIAMI 87005000 4 0 4 3 58152 19384|0
MIAMI 87005000 4 0 4 3 1851% 6171)7
MIAMI 86470000 7 0 4 3 57494 19164|7
MIAMI 86470000/9347000(Q g ( 4 D 40260 20130.0
MIAMI 86470000 6 0 4 3 42356 14118|7
MIAMI 86470000/9347000(0 § ( 4 D 30360 15180.0
MIAMI 17075000 9 1 4 2 35388 176940
MIAMI 17075000/13075000 1( il 3 53011 17670.3
TAMPA 13075000/10075000 il 3 2 546)8 27339.0
TAMPA 10075000 17 1 3 2 54608 27304.0
TAMPA 17075000 10 1 K 2 33487 16743.5
TAMPA 17075000/13075000 3 il 3 3 42989 14329.7
TAMPA 13075000/10075000 il il 3 3 42320 14106.7
TAMPA 10075000 8 1 3 3 4226[7 14089.0
TAMPA 87270000 2 1 3 3 112847 37618.7
TAMPA 87270000 8 1 3 4 121942 30485.5
MIAMI 87270000 4 1 4 5 116888 233776
MIAMI 93220000 12 1 4 4 86278 21569\5
MIAMI 93220000 9 1 4 4 50993 12748|3
MIAMI 87270000 2 1 4 3 100158 33384(3
MIAMI 87270000 9 1 4 5 108224 21644.8
MIAMI 87270000/86070000 § ] 4 b 99812 19962.4
MIAMI 86070000 4 1 4 4 124964 31241,0
MIAMI 86070000 4 1 4 4 108096 270240
MIAMI 86070000/93220000 11 il A 71017 17754.3
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Number | Truck

of off Lane Number | Total
Region Roadway ID ramps Restriction| Region | of Lanes | AADT AADT/lane
MIAMI 93220000 12 1 4 4 5583y 139593
MIAMI 93220000 9 1 4 4 33001 8250)3
MIAMI 87471000 3 1 4 2 76442 382210
MIAMI 87471000 4 1 4 3 69155 23051|7
MIAMI 87471000 5 1 4 3 47526 15842|0
MIAMI 87471000/86471000/86470000 5 1 4 3 56740 1891
MIAMI 87471000 3 1 4 3 52858 17619|3
MIAMI 87471000 3 1 4 3 47886 15962|0
MIAMI 87471000 4 1 4 3 31971 106570
MIAMI 87471000/86471000/86470000 2 1 4 3 43267 maz

Table D-2 Continues

FFS(using

BFFS =
Region Roadway ID 70) HOV Female undi8 above6b white
TAMPA 15003000 58.0 @ 0.521 0.199 0.21 0.859
TAMPA 15003000 58.0 @ 0.521 0.199 0.21 0.859
MIAMI 87004000 58.0 0 0.516 0.218 0.136 0.764
MIAMI 87004000 64.2 0 0.51¢ 0.218 0.136 0.764
MIAMI 87004000 59.5 0 0.51¢ 0.218 0.136 0.764
MIAMI 87004000 65.7 0 0.516 0.218 0.136 0.764
TAMPA 15190000 64.2 ( 0.521 0.199 0.21 0.859
TAMPA 15190000 64.2 ( 0.521 0.199 0.21 0.859
TAMPA 15190000/10190000 61.8 0 0.52 0.228 0.163 2B.8
TAMPA 10190000 63.3 ¢ 0.50p 0.257 0.115 0|79
TAMPA 10190000 62.0 @ 0.50P 0.257 0.115 0|79
TAMPA 10190000 65.7 d 0.50p 0.257 0.115 0|79
TAMPA 10190000 62.0 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 59.5 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 65.7 ¢ 0.50p 0.257 0.115 0|79
TAMPA 15190000 64.2 d 0.521 0.199 0.21 0.859
TAMPA 15190000 64.2 d 0.521 0.199 0.21 0.859
TAMPA 15190000/10190000 61.8 0 0.52 0.228 0.163 2B.8
TAMPA 10190000 61.9 ¢ 0.50p 0.257 0.115 0|79
TAMPA 10190000 62.0 d 0.50P 0.257 0.115 079
TAMPA 10190000 65.7 d 0.50P 0.257 0.115 0|79
TAMPA 10190000 62.0 d 0.50p 0.257 0.115 0|79
TAMPA 10190000 58.0 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 65.7 ¢ 0.50p 0.257 0.115 0|79
JACKSONVILLE 72001000 65.7 @ 0.514 0.268 0.1p3 0.652
JACKSONVILLE 72001000 64.2 @ 0.514 0.268 0.1Pp3 0.652
JACKSONVILLE 72001000 65.7 0 0.514 0.268 0.1p3 0.652
JACKSONVILLE 72001000 64.2 ¢ 0.514 0.268 0.1p3 0.652
TAMPA 15002000 59.2 ¢ 0.521 0.199 0.21 0.859
TAMPA 15002000 59.2 d 0.521 0.199 0.21 0.859
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FFS(using

BFFS =
Region Roadway ID 70) HOV Female undi18 above6b white
MIAMI 87200000 59.2 0 0.51¢ 0.249 0.136 0.764
MIAMI 87200000 59.2 0 0.516 0.249 0.136 0.764
ORLANDO 92130000 63.( 0 0.503 0.264 0..11 0.849
ORLANDO 92130000/75280000 645 0 0.5p3 0.262 0.103 0.79
ORLANDO 75280000 66.( D 0.503 0.26 0.006 073
ORLANDO 75280000 59.5 D 0.503 0.26 0.006 073
ORLANDO 75280000 63.5 0 0.503 0.26 0.006 0}73
ORLANDO 75280000 65.7 0 0.503 0.26 0.006 0}73
ORLANDO 92130000 63.( D 0.503 0.264 011 0.849
ORLANDO 92130000/75280000 645 0 0.5p3 0.262 0.103 0.79
ORLANDO 75280000 66.( D 0.503 0.26 0.006 073
ORLANDO 75280000 61.( 0 0.503 0.26 0.006 0}73
ORLANDO 75280000 62.( 0 0.503 0.26 0.006 073
ORLANDO 75280000 65.7 D 0.503 0.26 0.006 073
TAMPA 10190000 61.9 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 64.5 ¢ 0.50p 0.257 0.115 0|79
TAMPA 10190000 64.5 @ 0.50P 0.257 0.115 079
TAMPA 10190000 64.5 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 65.7 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 61.9 ¢ 0.50p 0.257 0.115 0|79
TAMPA 10190000 64.5 @ 0.50P 0.257 0.115 0|79
TAMPA 10190000 64.5 @ 0.50P 0.257 0.115 0|79
TAMPA 10190000 64.5 ( 0.50p 0.257 0.115 0|79
TAMPA 10190000 65.7 ( 0.50p 0.257 0.115 0|79
MIAMI 87075000 66.0 0 0.51¢ 0.29¢4 0.136 0.764
MIAMI 87075000/86075000 67.2 D 0.52 0.247 0.139 30.Y
MIAMI 86075000 64.2 0 0.51% 0.24p 0.142 0.1
MIAMI 87075000 66.0 0 0.516 0.249 0.136 0.764
MIAMI 87075000/86075000 67.2 D 0.515 0.247 0.139 730.
MIAMI 86075000 65.7 0 0.51% 0.24p 0.142 0.f1
MIAMI 87270000 59.5 0 0.516 0.249 0.136 0.764
MIAMI 87270000 59.5 0 0.516 0.249 0.136 0.764
JACKSONVILLE 72280000/72020000 63,3 0 0.514 0.268 0.103 0|652
JACKSONVILLE 72280000/72290000 60.7 0 0.514 0.268 0.103 0|652
JACKSONVILLE 72290000 65.7 ¢ 0.514 0.268 0.1p3 0.652
JACKSONVILLE 72280000/72020000 63,3 0 0.514 0.268 0.103 0/652
JACKSONVILLE 72280000/72290000 60.7 0 0.514 0.268 0.103 0{652
JACKSONVILLE 72290000 65.7 ¢ 0.514 0.268 0.1p3 0.652
TAMPA 16470000 64.2 ( 0.508 0.247 0.1f7 0/83
TAMPA 16470000 64.2 ¢ 0.508 0.247 0.1f7 0/83
TAMPA 16470000 64.2 d 0.508 0.247 0.1y7 0/83
TAMPA 16470000 64.2 d 0.508 0.247 0.1f7 0/83
TAMPA 10002000 61.9 ( 0.50p 0.257 0.115 0|79
TAMPA 10002000 61.9 ¢ 0.50p 0.257 0.115 0|79
MIAMI 87260000 64.5 0 0.516 0.249 0.136 0.764
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FFS(using

BFFS =
Region Roadway ID 70) HOV Female undi18 above6b white
MIAMI 87260000 67.2 0 0.51¢ 0.249 0.136 0.764
TAMPA 87260000 66.0 @ 0.51p 0.249 0.1B6 0.764
TAMPA 87260000 67.2 @ 0.51p 0.249 0.1B6 0.764
MIAMI 87260000 65.7 0 0.516 0.249 0.136 0.764
MIAMI 87260000 65.7 0 0.51¢ 0.249 0.136 0.764
MIAMI 87260000 67.2 0 0.51¢ 0.249 0.136 0.764
MIAMI 87260000 66.0 0 0.516 0.249 0.136 0.764
MIAMI 87260000 67.2 0 0.516 0.249 0.136 0.764
MIAMI 87260000 65.7 0 0.51¢ 0.249 0.136 0.764
MIAMI 87200000 64.5 0 0.51¢ 0.249 0.136 0.764
MIAMI 87200000 64.5 0 0.51¢ 0.249 0.136 0.764
MIAMI 87200000 64.5 0 0.516 0.249 0.136 0.764
MIAMI 87200000 64.5 0 0.516 0.249 0.136 0.764
MIAMI 86472000 64.2 0 0.51% 0.24p 0.142 0.f1
MIAMI 86472000 64.2 0 0.51% 0.24p 0.142 0.f1
MIAMI 87005000 64.5 0 0.51¢ 0.249 0.136 0.764
MIAMI 87005000 64.5 0 0.516 0.249 0.136 0.764
MIAMI 86470000 65.7 0 0.51% 0.24p 0.142 0.f1
MIAMI 86470000/93470000 64.2 D 0.514 0.247 0.179 750.
MIAMI 86470000 65.7 0 0.51% 0.24p 0.142 0.f1
MIAMI 86470000/93470000 64.2 D 0.514 0.281 0.179 750.
MIAMI 17075000 64.2 0 0.522 0.168 0.297 0.936
MIAMI 17075000/13075000 65.7 D 0.518 0.192 0.262 916.
TAMPA 13075000/10075000 64.2 0 0.516 0.237 0.171  840.
TAMPA 10075000 64.2 ¢ 0.50p 0.257 0.115 0|79
TAMPA 17075000 64.2 @ 0.52p 0.168 0.2p7 0.936
TAMPA 17075000/13075000 65.[7 0 0.518 0.192 0.262 913
TAMPA 13075000/10075000 65.[7 0 0.516 0.237 0.171  840.
TAMPA 10075000 65.7 ( 0.50p 0.257 0.115 0|79
TAMPA 87270000 63.3 ¢ 0.51p 0.249 0.1B6 0.764
TAMPA 87270000 63.5 d 0.51p 0.249 0.1B6 0.7164
MIAMI 87270000 67.5 1 0.516 0.249 0.136 0.764
MIAMI 93220000 67.2 1 0.514 0.218 0.215 0.808
MIAMI 93220000 67.2 0 0.514 0.218 0.215 0.808
MIAMI 87270000 63.3 0 0.51¢ 0.249 0.136 0.764
MIAMI 87270000 65.0 0 0.516 0.249 0.136 0.764
MIAMI 87270000/86070000 67.5 il 0.515 0.247 0.139 730.
MIAMI 86070000 66.0 1 0.51% 0.24p 0.142 0.f1
MIAMI 86070000 67.2 1 0.514 0.24p 0.142 0.f1
MIAMI 86070000/93220000 67.2 1 0.514 0.282 0.176  750.
MIAMI 93220000 67.2 1 0.514 0.218 0.215 0.808
MIAMI 93220000 67.2 0 0.514 0.218 0.215 0.808
MIAMI 87471000 64.2 0 0.51¢ 0.249 0.136 0.764
MIAMI 87471000 64.5 0 0.51¢ 0.249 0.136 0.764
MIAMI 87471000 65.7 0 0.516 0.249 0.136 0.764
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FFS(using

BFFS =
Region Roadway ID 70) HOV Female undi18 above6b white
MIAMI 87471000/86471000/86470000 65|7 0 0.515 0.247 0.139 0.737
MIAMI 87471000 65.7 0 0.516 0.249 0.136 0.764
MIAMI 87471000 64.5 0 0.516 0.249 0.136 0.764
MIAMI 87471000 65.7 0 0.516 0.249 0.136 0.764
MIAMI 87471000/86471000/86470000 65|7 0 0.515 0.247 0.139 0.71

Table D-2 Continues

Region Roadway ID black AIAN AP NHOP TMR LOTE
TAMPA 15003000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15003000 0.1 0.003 0.026 0.001 0.012 0.12
MIAMI 87004000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87004000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87004000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87004000 0.206 0.003 0.015 0.001 0.011 0.679
TAMPA 15190000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15190000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15190000/10190000 0.131 0.004 0.027 0.001 140€)0 0.165
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 15190000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15190000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15190000/10190000 0.131 0.004 0.027 0.001 140€)0 0.165
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
JACKSONVILLE 72001000 0.296 0.00¢4 0.032 0.0p1 0.015 0.p95
JACKSONVILLE 72001000 0.296 0.00¢4 0.032 0.0p1 0.015 0.p95
JACKSONVILLE 72001000 0.296 0.00¢4 0.032 0.0p1 0.015 0.p95
JACKSONVILLE 72001000 0.296 0.004 0.032 0.0p1 0.015 0.p95
TAMPA 15002000 0.1 0.003 0.026 0.001 0.012 0.12
TAMPA 15002000 0.1 0.003 0.026 0.001 0.012 0.12
MIAMI 87200000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87200000 0.206 0.003 0.015 0.001 0.011 0.679
ORLANDO 92130000 0.097 0.006 0.027 0.002 0.018 »33
ORLANDO 92130000/75280000 0.151 0.005 0.034 0.0015 0.018 0.294
ORLANDO 75280000 0.205% 0.004 0.041 0.001 0.018 D5
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Region Roadway ID black AIAN AP NHOP TMR LOTE
ORLANDO 75280000 0.205 0.004 0.041 0.001 0.018 925
ORLANDO 75280000 0.205% 0.004 0.041 0.001 0.018 D25
ORLANDO 75280000 0.205% 0.004 0.041 0.001 0.018 Dp5
ORLANDO 92130000 0.097 0.006 0.027 0.002 0.018 ?33
ORLANDO 92130000/75280000 0.151 0.005 0.034 0.0015 0.018 0.294
ORLANDO 75280000 0.205 0.004 0.041 0.001 0.018 925
ORLANDO 75280000 0.205% 0.004 0.041 0.001 0.018 Dp5
ORLANDO 75280000 0.205% 0.004 0.041 0.001 0.018 D5
ORLANDO 75280000 0.205 0.004 0.041 0.001 0.018 925
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10190000 0.161 0.005 0.027 0.001 0.015 0.209
MIAMI 87075000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87075000/86075000 0.225 0.003 0.0p2 0.001 10%| 0.4835
MIAMI 86075000 0.244 0.003 0.02P 0.001 0.0n4 0.288
MIAMI 87075000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87075000/8607500( 0.225 0.003 0.0p2 0.001 10%| 0.4835
MIAMI 86075000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 87270000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87270000 0.206 0.003 0.015 0.001 0.011 0.679
JACKSONVILLE 72280000/72020000 0.296 0.004 0.032 0.001 0/015 950.0
JACKSONVILLE 72280000/72290000 0.296 0.004 0.032 0.001 0/015 950.0
JACKSONVILLE 72290000 0.296 0.004 0.032 0.0p1 0.015 0.095
JACKSONVILLE 72280000/72020000 0.296 0.004 0.032 0.001 0/015 950.0
JACKSONVILLE 72280000/72290000 0.296 0.004 0.032 0.001 0/015 950.0
JACKSONVILLE 72290000 0.296 0.004 0.032 0.0p1 0.015 0.095
TAMPA 16470000 0.143 0.005 0.12 0.001 0/01 0.121
TAMPA 16470000 0.143 0.005 0.12 0.001 0/01 0.121
TAMPA 16470000 0.143 0.005 0.12 0.001 0/01 0.121
TAMPA 16470000 0.143 0.005 0.12 0.0p1 0/01 0.121
TAMPA 10002000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 10002000 0.161 0.005 0.027 0.001 0.015 0.209
MIAMI 87260000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.015 0.001 0.011 0.679
TAMPA 87260000 0.206 0.008 0.015 0.001 0.011 0.679
TAMPA 87260000 0.206 0.008 0.015 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.015 0.001 0.011 0.679
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Region Roadway ID black AIAN AP NHOP TMR LOTE
MIAMI 87260000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87260000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87200000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87200000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87200000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87200000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 86472000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 86472000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 87005000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87005000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 86470000 0.244 0.003 0.02p 0.001 0.0n4 0.288
MIAMI 86470000/93470000 0.201 0.0035 0.0R4 0.001 o1@. 0.253
MIAMI 86470000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 86470000/93470000 0.201 0.0035 0.0R4 0.001 o1a. 0.253
MIAMI 17075000 0.045 0.002 0.00 0 0.007 0.105
MIAMI 17075000/13075000 0.0655 0.0025 0.011 0.005 .008 0.114
TAMPA 13075000/10075000 0.124 0.004 0.0195 0.001 120. 0.166
TAMPA 10075000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 17075000 0.045 0.00p 0.01 0 0.0p7 0.105
TAMPA 17075000/13075000 0.0655 0.00p5 0.011 0.005 .00® 0.114
TAMPA 13075000/10075000 0.124 0.004 0.0195 0.001 120. 0.166
TAMPA 10075000 0.161 0.005 0.027 0.001 0.015 0.209
TAMPA 87270000 0.206 0.008 0.015 0.001 0.011 0.679
TAMPA 87270000 0.206 0.008 0.015 0.001 0.011 0.679
MIAMI 87270000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 93220000 0.158 0.004 0.01P 0.001 0.p1 0.217
MIAMI 93220000 0.158 0.004 0.01P 0.001 0.p1 0.217
MIAMI 87270000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87270000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87270000/86070000 0.225 0.003 0.0p2 0.001 10%| 0.4835
MIAMI 86070000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 86070000 0.244 0.003 0.02P 0.001 0.014 0.288
MIAMI 86070000/93220000 0.201 0.0035 0.0R4 0.001 o1a. 0.253
MIAMI 93220000 0.158 0.004 0.01P 0.001 0.01 0.217
MIAMI 93220000 0.158 0.004 0.01P 0.001 0.p1 0.217
MIAMI 87471000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87471000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87471000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87471000/86471000/86470000 0.225 0.003 0.022 0.001 0.0125 0.4835
MIAMI 87471000 0.206 0.003 0.015 0.001 0.011 0.679
MIAMI 87471000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87471000 0.206 0.003 0.01p 0.001 0.011 0.679
MIAMI 87471000/86471000/86470000 0.244 0.003 0.029 0.001 0.014 0.288

139



Table D-2 Continues

Region Roadway ID HS MTT PBP ppp
TAMPA 15003000 0.84 0.229 236 0.121 3895
TAMPA 15003000 0.84 0.229 2316 0.121 3895
MIAMI 87004000 0.679 0.217 30.1 0.189 68.21
MIAMI 87004000 0.679 0.217 30.1 0.189 68.21
MIAMI 87004000 0.679 0.27 30.1 0.189 68.21
MIAMI 87004000 0.679 0.27 30.1 0.189 68.21
TAMPA 15190000 0.84 0.229 2316 0.121 3895
TAMPA 15190000 0.84 0.229 2316 0.121 3895
TAMPA 15190000/1019000 0.824 0.24 0.247 0.126 38.9
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 15190000 0.84 0.229 236 0.121 3895
TAMPA 15190000 0.84 0.229 2316 0.121 3895
TAMPA 15190000/1019000 0.824 0.24 0.247 0.126 38.9
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
JACKSONVILLE 72001000 0.827 0.219 25/2 0.128 64(45
JACKSONVILLE 72001000 0.827 0.219 25/2 0.128 64(45
JACKSONVILLE 72001000 0.827 0.219 25/2 0.128 64(45
JACKSONVILLE 72001000 0.827 0.219 25/2 0.128 64(45
TAMPA 15002000 0.84 0.229 236 0.121 3895
TAMPA 15002000 0.84 0.229 236 0.121 3895
MIAMI 87200000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87200000 0.679 0.27 0.301L 0.189 68.p1
ORLANDO 92130000 0.791 0.157 0.281 0.131 60,51
ORLANDO 92130000/7528000 0.805 0.209 27|35 0.132 0.5B
ORLANDO 75280000 0.818 0.26/1 26,6 0.132 60,51
ORLANDO 75280000 0.81$ 0.26/1 26.6 0.132 6051
ORLANDO 75280000 0.81$ 0.26[1 26.6 0.132 60,51
ORLANDO 75280000 0.818 0.26/1 26,6 0.132 60,51
ORLANDO 92130000 0.791 0.157 0.281 0.131 60,51
ORLANDO 92130000/7528000 0.805 0.209 27|35 0.132 0.5b
ORLANDO 75280000 0.818 0.26/1 26.6 0.132 60,51
ORLANDO 75280000 0.81$ 0.26[1 26.6 0.132 60,51
ORLANDO 75280000 0.81$ 0.26[1 26,6 0.132 6051
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Region Roadway ID HS B MTT PBP ppp
ORLANDO 75280000 0.818 0.26/1 26,6 0.132 60,51
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
TAMPA 10190000 0.808 0.251 25/8 0.13 3895
MIAMI 87075000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87075000/86075000 0.7% 0.231 0.288 0.157 £8.2
MIAMI 86075000 0.82 0.245 27.4 0.125 68.21
MIAMI 87075000 0.679 0.27 0.301L 0.189 68.21
MIAMI 87075000/86075000 0.7% 0.231 0.288 0.157 #8.2
MIAMI 86075000 0.82 0.245 27.4 0.125 68.21
MIAMI 87270000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87270000 0.679 0.27 0.301L 0.189 68.21
JACKSONVILLE 72280000/72020000 0.827 0.219 25.2 0.128 64.45
JACKSONVILLE 72280000/72290000 0.827 0.219 25.2 0.128 64.45
JACKSONVILLE 72290000 0.827 0.219 25/2 0.128 64(45
JACKSONVILLE 72280000/72020000 0.827 0.219 25.2 0.128 64.45
JACKSONVILLE 72280000/72290000 0.827 0.219 25.2 0.128 64.45
JACKSONVILLE 72290000 0.827 0.219 25[2 0.128 64(45
TAMPA 16470000 0.748 0.149 254 0.14 3895
TAMPA 16470000 0.748 0.149 254 0.14 3895
TAMPA 16470000 0.748 0.149 254 0.14 3895
TAMPA 16470000 0.748 0.149 25/4 0.14 3895
TAMPA 10002000 0.808 0.251 25/8 0.13 3895
TAMPA 10002000 0.808 0.251 25/8 0.13 3895
MIAMI 87260000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87260000 0.679 0.27 0.301L 0.189 68.p1
TAMPA 87260000 0.679 0.2y 0.301 0.189 38)95
TAMPA 87260000 0.679 0.2y 0.301 0.189 38|95
MIAMI 87260000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87260000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87260000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87260000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87260000 0.679 0.27 0.301L 0.189 68.21
MIAMI 87260000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87200000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87200000 0.679 0.27 0.301L 0.189 68.21
MIAMI 87200000 0.679 0.27 0.301L 0.189 68.21
MIAMI 87200000 0.679 0.217 0.301L 0.189 68.p1
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Region Roadway ID HS B MTT PBP ppp
MIAMI 86472000 0.82 0.245 27.4 0.125 68.21
MIAMI 86472000 0.82 0.245 27.4 0.125 68.21
MIAMI 87005000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87005000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 86470000 0.82 0.245 27.4 0.125 68.21
MIAMI 86470000/93470000 0.828 0.261 26.55 0.117 268.
MIAMI 86470000 0.82 0.245 27.4 0.125 68.21
MIAMI 86470000/93470000 0.828 0.261 26.55 0.117 183.
MIAMI 17075000 0.871 0.274 21.8 0.084 68.p1
MIAMI 17075000/13075000 0.8438 0.24 0.226 0.096 23.1
TAMPA 13075000/10075000 0.811 0.2295 24]55 0.119 .938
TAMPA 10075000 0.808 0.251 25/8 0.13 3895
TAMPA 17075000 0.871 0.274 21/8 0.084 38]95
TAMPA 17075000/13075000 0.843 0.24 0.226 0.096 238.9
TAMPA 13075000/10075000 0.811 0.2295 24]55 0.119 .938
TAMPA 10075000 0.808 0.251 25|8 0.13 38/95
TAMPA 87270000 0.679 0.2y 0.301 0.189 38]95
TAMPA 87270000 0.679 0.2y 0.301 0.189 38]95
MIAMI 87270000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 93220000 0.836 0.277 25.[7 0.109 68.p1
MIAMI 93220000 0.836 0.271 25.f 0.109 63.43
MIAMI 87270000 0.679 0.27 0.301L 0.189 63.43
MIAMI 87270000 0.679 0.217 0.301L 0.189 63.43
MIAMI 87270000/86070000 0.7% 0.231 0.288 0.157 ®8.2
MIAMI 86070000 0.82 0.245 27.4 0.125 68.21
Table D-2 Continues

MIAMI 86070000 0.82 0.245 27.4 0.125 68.21
MIAMI 86070000/93220000 0.828 0.261 26.55 0.117 268.
MIAMI 93220000 0.836 0.271 25.f 0.109 68.p1
MIAMI 93220000 0.836 0.271 25.f 0.109 63.43
MIAMI 87471000 0.679 0.217 0.301L 0.189 63.43
MIAMI 87471000 0.679 0.27 0.301L 0.189 63.43
MIAMI 87471000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87471000/86471000/86470000 0.75 0.231 0.288 .150 68.21
MIAMI 87471000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87471000 0.679 0.217 0.301L 0.189 68.p1
MIAMI 87471000 0.679 0.27 0.301L 0.189 68.p1
MIAMI 87471000/86471000/86470000 0.82 0.245 2.4 126. 68.21

Table D-3: Key for the Abbreviations

Abbreviation Meaning

AADT Annual Average Daily Traffic
AADT/lane Annual Average Daily Traffic per lane
FFS Free Flow Speed
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BFFS Base Free Flow Speed

HOV High Occupancy Vehicle

Und18 Percent persons under 18 years old

Above65 Percent persons above 65 years old

Female Percent female

white Percent white persons

Black Percent black persons

AIAN Percent American Indian and Alaska natives

AP Percent Asian persons

NHOP Percent Native Hawaiian and other Pacifioidéas
TMR Percent persons reporting two or more races
LOTE Percent persons speaking language other thglisk at home
HS Percent persons with high school education 28e >
B Percent persons with Bachelor’s degree age>25
MTT Mean travel time to work (minutes)

PBP Percent persons below poverty

PPP Precipitation (inch)

Table D-4: Regression Analyses for the Differentbmations of the Region Variable

Variables Coef. Std. Err z P>z
length 0.00673 0.01 0.760 0.447
truck percentage -3.99972 1.94 -2.070 0.039
Number of interchange 0.19674 0.02 9.540 0.000
Number of ramps 0.04377 0.01 3.930 0.000
Truck lane restriction -0.13517 0.18 -0.770D 0.440
Table D-4 Continues

Region (1) 0.32256 0.07 4.300 0.00(
AADT/lane 0.00007 0.00 8.040 0.000

Free Flow Speed

0.19036 0.03 5.830 0.000

High occupancy vehicle

lane -0.24507 0.30 -0.820 0.410Q
Constant -11.26045% 2.22 -5.07 0.000
In (a) 0.9808249 0.13

o 0.3750016 0.05

Variables Coef. Std. Err z P>z
length 0.00658 0.01 0.770 0.442

truck percentage

-4.14051 1.77 -2.340 0.019

Number of interchange 0.2052¢ 0.02 10.570 0.000
Number of ramps 0.03967 0.01 3.730 0.000
Truck lane restriction -0.18387 0.17 -1.08D 0.278
Region (2) 0.28209 0.06 5.440 0.00(
AADT/lane 0.00007 0.00 8.180 0.000
Free Flow Speed 0.1867¢ 0.03 6.00D 0.000
High occupancy vehicle

lane -0.23679 0.28 -0.830 0.405
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Variables Coef. Std. Err ya P>z
Constant -10.90679 2.09 -5.22 0.000
In (a) -1.046185 0.13

a 0.3512753 0.05

Variables Coef. Std. Err z P>z
length 0.01479 0.01 1.680 0.093
truck percentage -6.23924 1.88 -3.320 0.001
Number of interchange 0.17576 0.02 8.230 0.000
Number of ramps 0.04171 0.01 3.480 0.001
Truck lane restriction 0.07747 0.18 0.440 0.660
Region (3) 0.23548 0.09 -0.590 0.558
AADT/lane 0.00007 0.00 6.760 0.000
Free Flow Speed 0.18214 0.03 5.33D 0.000
High occupancy vehicle

lane 0.03213 0.31 0.100 0.917
Constant -9.20331 2.26 -4.07( 0.000
In (a) 0.8525759 0.13

o 0.4263154 0.06

Variables Coef. Std. Err Z P>z
length 0.01310 0.01 1.460 0.143
truck percentage -5.67694 1.96 -2.900 0.004
Number of interchange 0.1742¢ 0.02 8.36D 0.000
Number of ramps 0.04191 0.01 3.560 0.000
Truck lane restriction 0.02724 0.18 0.15 0.878
Region (4) 0.22591 0.06 1.940 0.053
Table D-4 Continues

AADT/lane 0.00007 0.00 7.410 0.000
Free Flow Speed 0.17804 0.03 5.210 0.000
High occupancy vehicle

lane -0.10305 0.31 -0.330 0.74Q
Constant -9.58075 2.27 -4.21( 0.000
In (a) 0.8779334 0.13

o 0.415641 0.06

Variables Coef. Std. Err z P>z
length 0.01167 0.01 1.290 0.198
truck percentage -5.04311 2.00 -2.530 0.012
Number of interchange 0.18282 0.02 8.76D 0.000
Number of ramps 0.04035 0.01 3.450 0.001
Truck lane restriction -0.00947 0.18 -0.05D 0.958
Region (5) 0.19671 0.06 2.160 0.031
AADT/lane 0.00007 0.00 7.450 0.000
Free Flow Speed 0.18172 0.03 5.330D 0.000
High occupancy vehicle

lane -0.12844 0.31 -0.410 0.680
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Variables Coef. Std. Err z P>z
Constant -9.82852 2.28 -4.32( 0.000
In (a) 0.8807569 0.13

o 0.4144691 0.05

Variables Coef. Std. Err z P>z
length 0.01484 0.01 1.680 0.094
truck percentage -6.23250 1.92 -3.240 0.001
Number of interchange 0.17312 0.02 8.220 0.000
Number of ramps 0.04201 0.01 3.500 0.000
Truck lane restriction 0.07814 0.18 0.44 0.660
Region (6) 0.14065 0.05 0.090 0.932
AADT/lane 0.00007 0.00 6.920 0.000
Free Flow Speed 0.18043 0.03 5.250 0.000
High occupancy vehicle

lane 0.01197 0.31 0.040 0.969
Constant -9.26302 2.27 -4.08( 0.000
In (a) 0.8503596 0.13

o 0.4272612 0.06

Variables Coef. Std. Err z P>z
length 0.01408 0.01 1.640 0.102
truck percentage -6.24768 1.81 -3.450 0.001
Number of interchange 0.1836( 0.02 8.670 0.000
Number of ramps 0.04200 0.01 3.550 0.000
Table D-4 Continues

Truck lane restriction 0.06669 0.17 0.390 0.698
Region (7) 0.10548 0.06 -1.950 0.052
AADT/lane 0.00006 0.00 6.440 0.000
Free Flow Speed 0.18891 0.03 5.620 0.000
High occupancy vehicle

lane 0.07738 0.30 0.260 0.798
Constant -9.45383 2.21 -4.28( 0.000
In (a) 0.8817514 0.13

o 0.4140571 0.06

Variables Coef. Std. Err z P>z
length 0.01474 0.01 1.660 0.097
truck percentage -6.17394 1.96 -3.150 0.002
Number of interchange 0.17334 0.02 8.240 0.000
Number of ramps 0.04191 0.01 3.490 0.000
Truck lane restriction 0.07578 0.18 0.43 0.670
Region (8) 0.10019 0.05 0.180 0.854
AADT/lane 0.00007 0.00 7.050 0.000
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Variables Coef. Std. Err ya P>z
Free Flow Speed 0.18015 0.03 5.240 0.000
High occupancy vehicle

lane 0.00613 0.31 0.020 0.984
Constant -9.26255 2.27 -4.08( 0.000
In (a) 0.8502748 0.13

o 0.4272975 0.06

Variables Coef. Std. Err Z P>z
length 0.00879 0.01 1.090 0.276
truck percentage -5.8149% 1.69 -3.440 0.001
Number of interchange 0.20329 0.02 10.100 0.000
Number of ramps 0.0452Q 0.01 4.140 0.000
Truck lane restriction -0.06828 0.16 -0.420 0.67]3
Region (9) 0.09135 0.07 5.160 0.00(
AADT/lane 0.00006 0.00 7.330 0.000
Free Flow Speed 0.2028¢ 0.03 6.530 0.000
High occupancy vehicle

lane 0.01583 0.28 0.060 0.955
Constant -11.87162 2.11 -5.62 0.000
In (a) -1.040857 0.14

o 0.3531518 0.05

Variables Coef. Std. Err Z P>z
length 0.01525 0.01 1.780 0.076
truck percentage -6.83618 1.87 -3.650 0.0Q0
Number of interchange 0.174645 0.02 8.350 0.000
Number of ramps 0.04350 0.01 3.640 0.000
Truck lane restriction 0.08975 0.17 0.520 0.604
Table D-4 Continues

Region (10) 0.07945 0.06 -1.65( 0.100
AADT/lane 0.00007 0.00 7.000 0.000
Free Flow Speed 0.18643 0.03 5.540 0.000
High occupancy vehicle

lane 0.08308 0.30 0.270 0.785
Constant -9.34129 2.22 -4.21( 0.000
In (a) -0.876523 0.13

o 0.4162276 0.06

Variables Coef. Std. Err Z P>z
length 0.01433 0.01 1.600 0.109
truck percentage -5.9574Y 2.02 -2.950 0.003
Number of interchange 0.17544 0.02 8.16D 0.000
Number of ramps 0.04145 0.01 3.440 0.001
Truck lane restriction 0.06704 0.18 0.37 0.708
Region (11) 0.04862 0.09 0.450 0.649
AADT/lane 0.00007 0.00 7.080 0.000
Free Flow Speed 0.18018 0.03 5.250 0.000
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Variables Coef. Std. Err ya P>z
High occupancy vehicle

lane -0.00444 0.31 -0.010 0.989
Constant -9.35768 2.28 -4.10( 0.000
In (a) 0.8504346| 0.13

o 0.4272292 0.06

Variables Coef. Std. Err ya P>z
length 0.00693 0.01 0.840 0.401
truck percentage -4.51412 1.71 -2.640 0.008
Number of interchange 0.2169( 0.02 10.440 0.000
Number of ramps 0.04224 0.01 3.900 0.000
Truck lane restriction -0.10775 0.16 -0.660 0.509
Region (12) 0.04292 0.07 5.090 0.000
AADT/lane 0.00006 0.00 6.480 0.000
Free Flow Speed 0.2057( 0.03 6.580 0.000
High occupancy vehicle

lane -0.00637 0.28 -0.020 0.982
Constant -12.06006 2.13 -5.67 0.000
In (a) -1.038224 0.14

o 0.3540831 0.05

Variables Coef. Std. Err ya P>z
length 0.00693 0.01 0.840 0.401
truck percentage -4.51412 1.71 -2.640 0.008
Number of interchange 0.2169( 0.02 10.440 0.000
Number of ramps 0.04224 0.01 3.900 0.000
Truck lane restriction -0.10771 0.16 -0.660 0.509
Region (13) -0.04292 0.07 -5.09( 0.000
AADT/lane 0.00006 0.00 6.480 0.000
Table D-2 Continues

Free Flow Speed 0.2057( 0.03 6.580D 0.000
High occupancy vehicle

lane -0.00637 0.28 -0.020 0.982
Constant -10.24491 2.05 -5.000 0.000
In (a) -1.038224 0.14

o 0.3540831 0.05

Variables Coef. Std. Err z P>z
length 0.01433 0.01 1.600 0.109
truck percentage -5.9574Y 2.02 -2.950 0.003
Number of interchange 0.17544 0.02 8.16D 0.000
Number of ramps 0.04145 0.01 3.440 0.001
Truck lane restriction 0.06704 0.18 0.370 0.708
Region (14) -0.04862 0.09 -0.45( 0.649
AADT/lane 0.00007 0.00 7.080 0.000
Free Flow Speed 0.18018 0.03 5.250 0.000
High occupancy vehicle -0.00444 0.31 -0.010 0.989
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Variables Coef. Std. Err ya P>z
lane

Constant -9.14300 2.29 -4.00( 0.000
In (a) 0.8504346 0.13

a 0.4272292 0.06

Variables Coef. Std. Err z P>z
length 0.01525 0.01 1.780 0.076
truck percentage -6.83618 1.87 -3.650 0.0Q0
Number of interchange 0.17464 0.02 8.350 0.000
Number of ramps 0.04350 0.01 3.640 0.000
Truck lane restriction 0.08975 0.17 0.520 0.604
Region (15) -0.07945 0.06 1.650 0.100
AADT/lane 0.00007 0.00 7.000 0.000
Free Flow Speed 0.18643 0.03 5.540 0.000
High occupancy vehicle

lane 0.08308 0.30 0.270 0.785
Constant -9.86886 2.25 -4.38( 0.000
In (a) -0.876523 0.13

o 0.4162276 0.06

Variables Coef. Std. Err z P>z
length 0.00879 0.01 1.090 0.276
truck percentage -5.8149% 1.69 -3.440 0.001
Number of interchange 0.20329 0.02 10.100 0.000
Number of ramps 0.04520Q 0.01 4.140 0.000
Truck lane restriction -0.06828 0.16 -0.420 0.67]3
Region (16) -0.09135 0.07 -5.16( 0.000
AADT/lane 0.00006 0.00 7.330 0.000
Free Flow Speed 0.2028¢ 0.03 6.530 0.000
High occupancy vehicle lane | 0.01583 0.28 0.060 0.955
Constant -10.0663% 2.04 -4.93 0.000
In (a) -1.040857 0.14

o 0.3531518 0.05

Variables Coef. Std. Err z P>z
length 0.01474 0.01 1.660 0.097
truck percentage -6.17394 1.96 -3.150 0.002
Number of interchange 0.17334 0.02 8.240 0.000
Number of ramps 0.04191 0.01 3.490 0.000
Truck lane restriction 0.07578 0.18 0.430 0.67/0
Region (17) -0.10019 0.05 -0.18( 0.854
AADT/lane 0.00007 0.00 7.050 0.000
Free Flow Speed 0.18015 0.03 5.240 0.000
High occupancy vehicle

lane 0.00613 0.31 0.020 0.984
Constant -9.21865 2.29 -4.03( 0.000
In (a) - 0.13
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Variables Coef. Std. Err ya P>z
0.8502748
o 0.4272975 0.06
Variables Coef. Std. Err Z P>z
length 0.01408 0.01 1.640 0.097
truck percentage -6.24768 1.81 -3.450 0.002
Number of interchange 0.1836( 0.02 8.670 0.000
Number of ramps 0.04200 0.01 3.550 0.000
Truck lane restriction 0.06669 0.17 0.39 0.670
Region (18) -0.10548 0.06 1.950 0.854
AADT/lane 0.00006 0.00 6.440 0.000
Free Flow Speed 0.18891 0.03 5.620 0.000
High occupancy vehicle
lane 0.07738 0.30 0.260 0.984
Constant -10.06893 2.25 -4.48 0.000
In (a) 0.8817514 0.13
o 0.4140571 0.06
Variables Coef. Std. Err Z P>z
length 0.01485 0.01 1.680 0.093
truck percentage -6.23918 1.93 -3.240 0.001
Number of interchange 0.1731¢6 0.02 8.220 0.000
Number of ramps 0.04202 0.01 3.500 0.000
Truck lane restriction 0.07866 0.18 0.44 0.65[7
Region (19) -0.14065 0.05 -0.06( 0.955
AADT/lane 0.00007 0.00 6.950 0.000
Free Flow Speed 0.1804¢ 0.03 5.250 0.000
High occupancy vehicle
lane 0.01361 0.31 0.040 0.965
Constant -9.24819 2.29 -4.05( 0.000
In (a) 0.8503801 0.13
o 0.4272525 0.06
Variables Coef. Std. Err z P>z
length 0.01135 0.01 1.250 0.213
truck percentage -4.68896 2.07 -2.270 0.023
Number of interchange 0.18412 0.02 8.740 0.000
Number of ramps 0.03997 0.01 3.410 0.001
Truck lane restriction -0.00606 0.18 -0.03p 0.973
Region (20) -0.19671 0.06 -2.14( 0.032
AADT/lane 0.00007 0.00 7.320 0.000
Free Flow Speed 0.17865 0.03 5.240 0.000
High occupancy vehicle
lane -0.12731 0.31 -0.410 0.682
Constant -8.98625 2.26 -3.97( 0.000
In (a) -0.88074 | 0.13273
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Variables Coef. Std. Err ya P>z
o 0.4144747 0.06
Variables Coef. Std. Err ya P>z
length 0.01312 0.01 1.470 0.142
truck percentage -5.62490 1.96 -2.860 0.004
Number of interchange 0.17447 0.02 8.35D 0.000
Number of ramps 0.04184 0.01 3.550 0.000
Truck lane restriction 0.03111 0.18 0.18 0.8611
Region (21) -0.22591 0.06 -1.88( 0.061
AADT/lane 0.00007 0.00 7.380 0.000
Free Flow Speed 0.17734 0.03 5.180 0.000
High occupancy vehicle
lane -0.09600 0.31 -0.310 0.757
Constant -8.91558 2.27 -3.92( 0.000
In (a) 0.8763578 0.13
o 0.4162964 0.06
Variables Coef. Std. Err z P>z
length 0.01478 0.01 1.680 0.094
truck percentage -6.21463 1.89 -3.280 0.001
Number of interchange 0.17474 0.02 8.100 0.000
Number of ramps 0.04187 0.01 3.480 0.000
Truck lane restriction 0.07859 0.18 0.450 0.656
Region (22) -0.23548 0.10 0.300 0.764
AADT/lane 0.00007 0.00 6.670 0.000
Free Flow Speed 0.18152 0.03 5.290 0.000
High occupancy vehicle
lane 0.02490 0.31 0.080 0.935
Constant -9.37790 2.30 -4.08( 0.000
Table D-4 Continues
Variables Coef. Std. Err z P>z
length 0.00287 0.01 0.320 0.751
truck percentage -2.07952 2.08 -1.000 0.317
Number of interchange 0.2180¢8 0.02 10.160 0.000
Number of ramps 0.03802 0.01 3.520 0.000
Truck lane restriction -0.2150( 0.18 -1.210 0.227
Region (23) -0.28209 0.08 -4.70( 0.000
AADT/lane 0.00007 0.00 7.560 0.000
Free Flow Speed 0.1984¢ 0.03 6.110 0.000
High occupancy vehicle
lane -0.30882 0.30 -1.050 0.296
Constant -10.12108 2.14 -4.730 0.000
In (a) -1.013521 0.13
o 0.3629388 0.05
| Variables Coef. | Std. Err| z | P>z
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length 0.00673 0.01 0.760 0.447
truck percentage -3.99972 1.94 -2.070 0.039
Number of interchange 0.19674 0.02 9.540 0.000
Number of ramps 0.04377 0.01 3.930 0.000
Truck lane restriction -0.13517% 0.18 -0.770 0.440
Region (24) -0.32256 0.07 -4.30( 0.000
AADT/lane 0.00007 0.00 8.040 0.000
Free Flow Speed 0.19036 0.03 5.830 0.000
High occupancy vehicle
lane -0.24507 0.30 -0.820 0.410
Constant -9.64766 2.16 -4.47( 0.000
In (a) 0.9808249 0.13
[0} 0.3750016 0.05
Distribution of the Region Coefficient with the Regpon Combination
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Figure D-2: Graphical Representation of the Cogffits for the Region Variable
Table D-5: Principal Component Coefficients (Eigentors)

Variable 1 2 3 4 5 6 7 8
Female 0.18| -0.35 0.25 -0.09 -0.1)7 0.21 -0.53 0)04
Persons under 18 0.07| 0.47 -0.15 0.0" 0.1p 0.04 -0.17 -0{17
Persons above 65 -0.08| -0.47 0.12 -0.17 -0.11 0.05 0.15 -0J06
Percent White -0.16 | -0.39 -0.37 0.1 -0.0p -0.06 0.16 -0J14
Percent Black 0.22| 0.35 0.36 -0.14 0.0 0.10 -0.17 0)18
Percent American Indian and Alska Natives -0j29 8(.2 -0.31 0.15 0.05 -0.18 -0.07 -0.23
Percent Asian -0.24| 0.17 -0.16 -0.49 -0.4D 0.09 0.24 0)28
Percent Native Hawaiian and Pacific Islanders -0.08.13 -0.17 -0.32 0.81 0.06 0.00 0.41
Percent reporting two or more races -0{10 0.02 3-0.0 0.40 0.06 0.87 0.19 0.06
Percent speaking language other than English aehom 0.41| -0.02 -0.23 0.04 -0.06 -0.01 0.20 0,06
Percent High school graduates -038 -0/01 0.34 D.070.17 -0.07 -0.09 -0.21
Percent with Bachelor's or higher 0.26 -0/10 0.14 .55( 0.11 -0.35 0.14 0.2
Mean travel time ot work -0.32  0.13 0.31 0.16 -0{16-0.12 0.29 0.50
Percent below poverty 0.39 0.05 -0.29 -0]02 -0.17 0.04 -0.01 0.22
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Variable 1 2 3 4 5 6 7 8
Amount of precipitation 0.24 0.0y 0.33 -0.26 0.17 0.07 0.59 -0.44
Variable 9 10 11 12 13 14 1%
Female -0.19| 0.33 0.10 0.41 0.29 -0.01 -0.04
Persons under 18 0.29| 0.25 0.72 0.09 -0.0p 0.06 -0.01
Persons above 65 0.23| 0.48 0.15 -0.49 -0.2p 0.29 -0.05
Percent White -0.05| 0.04 0.22 0.17 -0.01 -0.35 0.65
Percent Black 0.06| 0.19 -0.20 -0.31 -0.06 -0.26 0.60
Percent American Indian and Alska Natives -0{29 10.6 -0.39 -0.02 0.14 0.12 0.00
Percent Asian 0.42| 0.09 -0.12 0.28 0.26 0.03 0.p2
Percent Native Hawaiian and Pacific Islanders -0.09.10 0.01 0.07 0.0% 0.0 0.00
Percent reporting two or more races 0/07 0.02 -0.080.01 0.01 0.02 0.01
Percent speaking language other than English aehom | -0.14| -0.05 0.14 -0.38 0.71 0.18 0.06
Percent High school graduates 014 -0[24 Q.01 D.090.27 0.58 0.39
Percent with Bachelor's or higher 0.46 0[26 -0115 .25( 0.07 0.00 -0.01
Mean travel time ot work -0.48  0.12 0.37 0.p2 -0J02 0.02 -0.01
Percent below poverty -0.20 -0.03 -0.08 0{22 -0.42 0.58 0.27
Amount of precipitation -0.18§ 0.1 -0.01 0.81 DO -0.02 0.00
Principal Component Calculations
Let n=number of sections
k = number of variables (principal component vaeabl
P = Principal Component
X, X, - - - X% a X184y + X8y T X8y
1 2 k
. Ay Xp181 T X508 + = = =+ Xy 8y
X21 X22 X2k | |
R= 1 === T | (d-1)
Xu X2 = T 7 Xy
ay Xy T Xpo@ + ===+ X ay
X, X, - - - % a5, X118y F Koy T =+ %8,
1 2 k
. Ay, Xp18p F Xpp8pp + = = =+ X5 8
X21 X22 X2k | |
R=l I - == T | (d-2)
Xa %2 = 7 7 Xy
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Xk
Xox

X

X1@3 F XppBps + = = =+ X 85
Xp18y3 + XppBos ¥ == =+ X5 Q3
I
I
I
Xz T X583 7 == =+ X 83

X8y + X8, + T T+ X8,
Xp1@ug T XopBoy ¥ == =+ X8y
I
I
I
Xy T Xp8og ¥ ===+ Xy @y

X185 + X85 + T T T+ X85
Xp185 T XopBos + = = =+ Xy 85
|
|
|
X5 T Xp8s = = =+ X8,
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