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Executive Summary

Speeding is a common occurrence in highway work zones. The hazards associated with
maintaining traffic are elevated when drivers do not obey reduced work zone speed limits. Although
highway work zones are either marked for a reduced speed limit or are covered by a statewide law, driver
adherence to such reduced speed limits in work zones is minimal at best. In 2005, the State of Florida
experienced 137 fatalities from 4,136 crashes occurred in highway work zones . While construction
workers are exposed to heightened risk in work zones, 90% of those killed in highway work zones in
Florida are motorists or pedestrians. Speeding and inattentive driving are some of the factors that cause
work zone crashes. Drivers need to be alert and travel at a slower speed to be able to safely negotiate often
unexpected situations in the work zone. This is due to many factors including abrupt changes in
horizontal or vertical alignment, slow moving vehicles leaving/entering the traffic stream from the

construction area, and a reduced clear recovery area.

In an effort to make work zones safer, the Florida Department of Transportation (FDOT) has
developed a new Maintenance of Traffic (MOT) system for work zone traffic control, referred to as
Motorist Awareness System (MAS). In addition to traffic control and warning devices used with standard
MOT plans, the MAS uses portable changeable message signs, radar speed display units, and regulatory
speed limit signs (with flashers) to alert motorists of work zone activities such as lane closures and
reduced speed limits. The radar speed display unit displays individual vehicle speed as compared to the
speed limit and as such provides feedback to motorists. In addition, active enforcement is a critical

element of the MAS. Thus, the MAS is intended to reduce travel speeds through work zones.

The MAS was implemented as part of construction projects on two segments of Florida interstate
highways I-10 and I-95. These segments are a suburban section of I-10 in Baker County, from US 90 to
Columbia County line, and a rural section of I-95 in Flagler County from the Volusia/Flagler County line
to the Flagler/St. Johns County line . Both I-10 and I-95 are four lane-divided freeways with 70 mph

posted speed limits, though I-95 has three travel lanes in one direction at some locations.

The effectiveness of the MAS was determined through a field experiment conducted on I-10 and
I-95 at various test (condition with the MAS) and control (condition without the MAS) locations in
combination with targeted speed enforcement. This experiment consisted of a number of observations

related to travel speeds approaching and within the work zones along the study segments of I-10 and I-95.



Speed studies were conducted at three different locations within each work zone to assess changes in the
speed profiles through the work zone: (1) prior to the work zone, (2) in the middle of the work zone, and

(3) near the end of the work zone.

Speed data were collected for the control condition (without MAS) along I-95 between June 2005
and May 2007, during which time researchers conducted 48 speed studies at different times of the day and
for various days of the week. The contractor began to apply the MAS as a part of setting up the MOT each
day starting the second week of August 2005. The researchers began data collection for the test condition
(with MAS) in the second week of August 2005 and concluded studies in May 2007. Once again, speed
data for the test condition were collected during this period at different times of the day and for various
days of the week, with a total of 63 speed studies conducted for the test condition. Similar speed data were
collected for the control and test conditions on I-10 between May 2007 and July 2007, during which time
researchers conducted an additional 68 speed studies at different times of the day and for various days of

the week.

Speed data from the following three scenarios were compared to determine the effect of the MAS

on work zone travel speeds.

e Standard Maintenance of Traffic (MOT)
e Motorist Awareness System (MAS) without police enforcement

e  MAS with police enforcement

The effectiveness of the MAS was evaluated in several ways including changes in the mean speed,
85" percentile speed, and the characteristics of the speed distribution. In addition, the proportion of

motorists driving above the posted speed limit under different MOT scenarios was also compared.

A number of statistical tests were conducted to determine whether the changes observed in the
measures of effectiveness are attributable to the use of the MAS or simply due to chance. Statistical tests

that were conducted to test the effectiveness of the MAS include:

e One-Sample Kolmogorov-Smirnov (K-S) Test — to determine if the speed distributions are
normally distributed

e F-Test - to determine if the variances are equal between the test and control groups

e Student’s t-Test and Analysis of Variance (ANOVA) - to determine if differences between

mean speed and 85" percentile speed are statistically significant
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e Z-Test — to determine if differences between the proportion of vehicles speeding are

statistically significant
A summary of the findings is as follows:

e Travel speeds, both the mean and 85™ percentile speeds, were consistently lower at the
locations within the work zones where the MAS was utilized in comparison to the standard
MOT. The implementation of the MAS along I-10 reduced average speeds by an average of
1.5 miles per hour in comparison to standard MOT. Combining MAS with enforcement
resulted in additional reduction in mean speeds by 3 to 4 miles per hour in comparison to
standard MOT.

e The combination of the MAS with enforcement was also shown to decrease speeds in
comparison to the standard MOT with enforcement along I-95. In general, speeds within the
work zone were reduced by an average of 4 to 5 miles per hour.

e The variability of travel speeds along I-10 within the work zone was decreased when MAS was
utilized in comparison to standard MOT.

e The proportions of drivers speeding within and near the end of the work zones were also
substantially reduced when the MAS was utilized in comparison to the standard MOT under
all scenarios. Further, combining MAS with enforcement produced more pronounced

reductions both within and near the end of the work zone.

Overall, the MAS was effective in reducing vehicular speeds through construction work zones.
Targeted enforcement resulted in additional speed reductions. The MAS decreased the proportion of
motorists traveling over the posted speed limit. Based on these findings, the use of MAS may be a
practical countermeasure to reduce vehicular speeds through the work zone, thereby improving safety for

both the motorist and the construction worker.
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1.0 INTRODUCTION

Speeding is a common occurrence in highway work zones. The hazards associated with
maintaining traffic are elevated when drivers do not obey reduced work zone speed limits. It is widely
accepted by law enforcement and traffic safety professionals that excessive speeds and speed variance are
contributing factors in traffic crashes, injuries and fatalities. Although highway work zones are either
marked for a reduced speed limit or are covered by a statewide law, driver adherence to such reduced

speed limits in work zones is minimal at best.

In 2005, the State of Florida experienced 137 fatalities from 4,136 crashes occurred in highway
work zones [1]. While construction workers are exposed to heightened risk in work zones, 90% of those
killed in highway work zones in Florida are motorists or pedestrians [1]. Speeding and inattentive driving
are some of the factors that cause work zone crashes. Drivers need to be alert and travel at a slower speed
to be able to safely negotiate often unexpected situations in the work zone. This is due to many factors
including abrupt changes in horizontal or vertical alignment, slow moving vehicles leaving/entering the

traffic stream from the construction area, and a reduced clear recovery area.

In an effort to make work zones safer, the Florida Department of Transportation (FDOT) has
developed a new Maintenance of Traffic (MOT) system for work zone traffic control, referred to as
Motorist Awareness System (MAS). In addition to traffic control and warning devices used with standard
MOT plans (Appendix A), the MAS uses portable changeable message signs, radar speed display units,
and regulatory speed limits signs (with flashers) to alert motorists of work zone activities such as lane
closures, reduced speed limits (see Appendix B). The radar speed display unit displays individual vehicle
speed as compared to the speed limit and as such provides feedback to motorists. In addition, active
enforcement is a critical element of the MAS. Thus, the MAS is intended to reduce travel speeds through
work zones. The MAS will be implemented at those work zones where: (1) the highway is a multilane
facility, (2) the posted speed limit is 55 mph or greater, (3) work operations require a lane closure, and (4)

workers are present.

A memo dated March 30, 2005 from the FDOT Director of Construction describes the features of
the MAS system and outlines when to activate and deactivate the MAS to achieve maximum compliance
from motorists. A copy of this memo is included in Appendix C. The FDOT conducted a public

information campaign to inform motorists of this change and the need to alter driving behavior. At a



Capitol press conference, in April 2005, the FDOT announced a year-long campaign “Work Zone Safety,
It’s Everyone’s Job” to inform motorists of the dangers of reckless driving through work zones. As part of
this campaign, a number of state and national organizations including FDOT, the Florida Highway Patrol
(FHP), the Federal Highway Administration (FHWA), the American Traffic Safety Services Association

(ATSSA), and the Florida Police Chief’s Association (FPCA) have joined forces to make work zones safer.

The MAS was implemented as part of construction projects on two segments of Florida interstate
highways I-10 and I-95. These segments are a suburban section of I-10 in Baker County, from US 90 to
Columbia County line, and a rural section of I-95 in Flagler County from the Volusia/Flagler County line
to the Flagler/St. Johns County line (see Figures 1 and 2). Both I-10 and I-95 are four lane-divided

freeways with 70 mph posted speed limits, though I-95 has three travel lanes in one direction at some

locations.
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This research analyzes speed data as a proxy variable since higher speeds (and variances) are
closely associated with crash risk. Therefore, the straightforward, low cost, and short time approach to

evaluating the MAS would be to compare travel speeds under different MOT scenarios.

The effectiveness of the MAS was determined through a field experiment conducted on I-10 and
I-95 at various test (condition with the MAS) and control (condition without the MAS) locations in
combination with targeted speed enforcement. This experiment consisted of a number of observations
related to travel speeds approaching and within the work zones along the study segments of I-10 and I-95.
Several aspects of the speed distribution at the study locations are analyzed. Measures of effectiveness
(MOEs) for this project include differences in average speeds, percent of speeding motorists, and changes

in the variability of the speed distribution.
2.0 STUDY METHODOLOGY

In order to compare the effectiveness of the Motorist Awareness System, a Comparative Parallel
evaluation methodology was utilized. In the Comparative Parallel evaluation study plan, data are
compared for the conditions where the MAS was utilized and for conditions where the MAS was not
utilized [2]. A test condition refers to a work zone that utilized the MAS, and a control condition refers to

a work zone that did not utilize the MAS.

The Maintenance of Traffic (MOT) plans for the control and test conditions are shown in
Appendices A and B. The majority of the work zones, including all of the I-10 sites and most of the I-95
sites, consisted of two travel lanes in one direction, which were reduced to one lane during the
construction period. Seven of the I-95 sites consisted of three-to-two lane reductions and the data for

these locations were analyzed separately from the remaining I-95 data.
Measures of Effectiveness

Speed data from the following three scenarios were compared to determine the effect of the MAS

on work zone travel speeds.

e Standard Maintenance of Traffic (MOT)
e Motorist Awareness System (MAS) without police enforcement

e MAS with police enforcement



The effectiveness of the MAS was evaluated in several ways including changes in the mean speed,

85" percentile speed, and the characteristics of the speed distribution. In addition, the proportion of

motorists driving above the posted speed limit under both MOT scenarios was also compared.

Thus, the measures of effectiveness (MOEs) for this Comparative Parallel evaluation study were

as follows:

Change in average speed
Change in 85™ percentile speed
Change in the variance of the speed distribution

Change in the proportion of speeding vehicles

A number of statistical tests were conducted in order to better understand whether the changes

observed in the measures of effectiveness are attributable to the use of the MAS or simply due to chance.

Statistical tests that were conducted to test the effectiveness of the MAS include:

One-Sample Kolmogorov-Smirnov (K-S) Test — to determine if the speed distributions are
normally distributed

F-Test — to determine if the variances are equal between the test and control groups

Student’s t-Test and Analysis of Variance (ANOVA) - to determine if differences between
mean speed and 85" percentile speed are statistically significant

Z-Test - to determine if differences between the proportion of vehicles speeding are

statistically significant

3.0 DATA COLLECTION

Speed data were collected for the control condition (without MAS) along I-95 between June 2005

and May 2007, during which time researchers conducted 48 speed studies at different times of the day and

for various days of the week. The contractor began to apply the MAS as a part of setting up the MOT each

day starting the second week of August 2005. The researchers began data collection for the test condition

(with MAS) in second week of August 2005 and concluded studies in May 2007. Once again, speed data

for the test condition were collected during this period at different times of the day and for various days of

the week, with a total of 63 speed studies conducted for the test condition. Similar speed data were

collected for the control and test conditions on I-10 between May 2007 and July 2007, during which time



researchers conducted an additional 68 speed studies at different times of the day and for various days of

the week.

Speed studies were conducted at three different locations within each work zone to assess changes
in the speed profiles through the work zone; prior to the work zone, in the middle of the work zone, and
near the end of the work zone. By comparing travel speeds at different locations, one can see whether
motorists are temporarily reducing their speed in response to the signs and/or police officers at the

beginning of the work zone and if they resume their normal speed as they travel through the work zone.

The observers collected speed data using a radar gun and the speed of individual vehicle was
recorded. Observers recorded the date and time of day for each observational period, the direction of
travel, and any other information that could affect the behavior of vehicles entering the work zone. The
work zone changed positions as work progressed. Thus, researchers were able to collect data at similar
locations with and without MAS; however, not necessarily at the identical location. Because geometric,
traffic, and weather conditions are quite similar along the study sections, it is possible to compare the test

and control data collected at these sites.

To ensure that the sample speeds are representative of the true speeds at these locations, a
minimum number of vehicles must be observed. As the number of vehicles in the sample increases, the
variability of the vehicle speeds decreases and the confidence level of any subsequent statistical test
increases. Specifying the minimum number of vehicles to observe at each location ensures that the speed
distributions are repeatable within an error range that is acceptable in determining the statistical

differences in speeds between the MAS and standard MOT groups.

In addition to specifying the minimum number of vehicles to be observed at any site, a minimum
number of sites must also be selected to ensure that the sample is large enough to detect a significant
difference in speeds between the test and control groups. To determine the variability attributable to

differences between study locations, the distribution of means for each speed study is examined.

Table 1 provides the standard deviation of the speed observations, both within and between sites,
at each of the three locations (prior to the work zone, within the work zone, and near the end of the work
zone). Separate summaries are provided for I-10, the 2-lane segments on I-95, and the 3-lane segments on
I-95. The within site values represent the average of the standard deviations of the speed studies at each

site within the particular study group. These values quantify the variability due to individual vehicles



within each sample. The between sites values represent the standard deviations of the mean speeds
between the individual speed studies in each group. These values quantify the variability due to
differences between study locations. As would be expected, the within site variability is significantly less
than the between sites variability. This makes sense intuitively, as it would be expected that repeated
speed measurements at any one site would be relatively consistent. Conversely, speed measurements
taken at various sites would be expected to be somewhat different due to variations in roadway geometry,

environmental, and traffic flow characteristics.

To determine an adequate sample size, an appropriate confidence level and statistical power must
be selected and assumptions about the characteristics of the speed distribution must be made. The
standard research convention is to assume a confidence level of 95% and a power of 80%. Since no prior
knowledge existed as to the effectiveness of the Motorist Awareness System, a two-tailed statistical test

was used. Given this information, the following equation can be used to compute an adequate sample size:

O-Z(Zﬂ _Za/2)2

52
where:
n = sample size
o = standard deviation
Zp = distance from the critical value to mean in H, (in standard deviation units);
for p=0.2, Zy= -0.842
m = distance from the critical value to mean in H, (in standard deviation units);
for a two-tailed test and a = 0.05, Zy»= 1.96
0 = detectable difference
TABLE 1: Standard Deviations of Observed Speeds
Site Location With Respect Within Site Between Sites
to Work Zone Standard Deviation Standard Deviation
Prior 5.04 0.71
= Within 5.10 2.38
. End 5.48 2.43
o Prior 4.82 2.25
£ 8§ Within 4.50 6.51
Td End 447 5.07
® Prior 4.50 0.71
£ 8§ Within 5.10 5.40
e End 459 272




Based upon the standard deviations presented in the above table, the detectable difference both
within sites and between sites were calculated based upon the number of vehicles observed at each site and
the number of sites. These sample size values are presented in Table 2 and the preceding equation was
utilized to calculate the detectable difference both within sites and between sites. The detectable
difference refers to the size of the difference in speeds that can be detected between the test and control
groups with 95% confidence. These results are presented in Table 3. As expected, the between site
variability is substantially larger than the within site variability. In addition, variability was generally

lower prior to the work zone than at the two locations within the work zone.

TABLE 2: Number of Observations

Average Number of Vehicles Observed per Group

Vehicles Prior Within End
1-10 204.50 200.38 199.27
1-95 (2 Lane) | 105.07 107.34 107.74
I-95 (3 Lane) 108.82 105.42 104.25
Number of Sites per Group
Sites Prior Within End
1-10 16 26 26
I-95 (2 Lane) 32 31 29
1-95 (3 Lane) 11 12 12

TABLE 3: Detectable Differences

Within Site
Sites Prior Within End
I-10 0.99 mph | 1.01 mph | 1.08 mph

I-95 (2 Lane) | 1.32mph | 1.22mph | 1.21 mph

I-95 (3 Lane) | 1.21 mph | 1.39 mph | 1.26 mph

Between Sites
Sites Prior Within End
I-10 1 mph 2 mph 2 mph

I-95 (2 Lane) 2 mph 5 mph 4 mph

I-95 (3 Lane) 1 mph 5 mph 3 mph




The posted speed limits prior to the work zone were 70 miles per hour (mph) at all locations on
both I-10 and I-95. The speed limit within the work zone was 60 mph for both the standard MOT and
MAS sites along I-10. For the I-95 locations, the speed limit within the work zone was 70 mph for the

standard MOT studies and either 55 mph or 60 mph for the MAS studies.

Summary statistics for each of the 68 speed studies along I-10 are provided in Tables 4 to 6. The
evaluation sites along I-10 included three distinct scenarios: (1) Standard MOT, (2) MAS without
enforcement, and (3) MAS with enforcement. By examining these scenarios, a determination can be
made as to the effectiveness of the MAS system and whether it is effective with or without police

enforcement.

Table 4 presents summary statistics for the I-10 speed studies conducted prior to the start of the
work zone. Over 200 vehicles were observed in each study. The average and 85" percentile speeds were
relatively consistent across locations. The average speeds per location ranged from 68.49 to 70.75 mph

and the 85™ percentile speeds from 73 to 75 mph.

TABLE 4. Data Summary of I-10 Speed Studies Conducted Prior to Work Zone

MOT Length Date Start End | Vehicles | Average | Standard | 85% Percentile
Plan (miles) Time | Time | Observed | Speed Deviation Speed
s 1.8 5/9/2007 10:50 12:01 217 69.38 5.34 74.00
< E
"g % 2.1 5/24/2007 8:30 9:21 205 70.75 5.32 75.00
<
2 2.1 5/24/2007 13:50 14:48 202 70.04 5.55 74.80
QE: 1.8 5/9/2007 9:31 10:45 209 70.70 5.16 75.00
+ § Q
A7) = 0.9 6/7/2007 8:32 9:26 205 70.11 4.84 74.00
g ga
§ % 2 1.8 6/14/2007 8:48 9:52 201 70.67 4.38 74.00
-y
<
5 1.8 6/14/2007 12:35 13:50 202 70.03 5.17 75.00
g 1.7 5/10/2007 9:33 10:10 204 69.88 4.55 74.00
é 2.0 5/22/2007 9:18 10:11 206 68.49 5.51 73.00
L 2.0 5/22/2007 15:10 15:58 204 70.53 5.33 75.00
()
;‘:j - 2.0 5/23/2007 9:04 10:24 202 69.82 5.40 74.00
§ s 2.0 5/23/2007 14:03 14:50 202 68.69 5.73 73.00
e
i ‘é 2.0 5/23/2007 17:46 18:14 202 68.88 5.74 74.00
%: 0.9 6/6/2007 14:44 15:42 202 69.79 5.79 74.00
g 0.3 6/13/2007 8:33 9:47 205 70.37 4.60 74.00
= 0.3 6/13/2007 12:33 13:26 204 69.44 5.46 74.00




Table 5 presents summary statistics for the I-10 speed studies conducted within the work zone. A
minimum of 154 vehicles were observed at each study location and, at most locations, over 200 vehicles
were observed. Substantially larger differences in average and 85™ percentile speeds were observed
depending on the Maintenance of Traffic (MOT) plan utilized. Average speeds ranged from 51.67 to
60.32 mph and 85" percentile speeds from 57.2 to 65 mph.

TABLE 5. Data Summary of I-10 Speed Studies Conducted Within the Work Zone

MOT | Length Start End Vehicles | Average | Standard 8% .
Plan | (miles) Date Time Time Observed | Speed | Deviation Percentile
Speed
1.8 5/9/2007 14:22 15:09 208 59.81 5.75 65.00
2.1 5/24/2007 9:23 11:11 202 58.27 4.20 62.00
. 2.1 5/24/2007 14:56 15:50 204 60.32 5.18 64.00
% 1.9 6/18/2007 15:46 16:20 202 56.94 5.83 62.00
g 1.9 6/18/2007 17:09 17:40 201 57.27 5.53 61.00
:‘g 1.9 6/18/2007 17:41 18:09 206 55.08 5.53 60.00
@ 1.9 7/12/2007 9:03 10:14 203 58.79 5.35 63.00
1.9 7/12/2007 10:15 10:57 203 59.97 5.84 64.00
1.9 7/12/2007 10:58 12:05 203 58.33 5.32 62.00
QE: 1.8 5/9/2007 12:17 13:05 210 53.19 5.52 57.20
E‘ 1.8 6/14/2007 10:29 11:33 205 59.08 3.81 62.00
% § 1.8 6/14/2007 13:58 15:35 204 58.29 3.98 62.00
g :? 1.9 6/19/2007 9:26 10:40 203 55.96 4.12 59.60
% 2 1.9 6/19/2007 14:13 15:03 203 58.33 4.90 62.00
'g 1.9 6/19/2007 15:04 15:54 204 57.50 4.96 61.00
g 1.2 7/11/2007 8:58 10:07 203 55.42 3.99 59.00
.“é 1.7 5/10/2007 11:59 12:58 154 55.28 4.26 59.00
:? 2 5/22/2007 10:19 11:46 203 51.67 6.43 57.60
E 2 5/22/2007 16:21 17:39 202 54.60 5.60 59.00
QE) 2 5/23/2007 10:33 11:32 199 52.44 5.93 57.00
:,%‘ 2 5/23/2007 14:54 16:06 204 54.12 5.58 59.00
ﬂfl 0.9 6/6/2007 15:55 16:50 200 53.75 5.80 59.00
§ 0.3 6/13/2007 10:12 10:49 202 56.14 4.13 59.00
; 1.9 6/20/2007 8:50 11:34 199 57.73 4.99 62.00
g 1.9 6/20/2007 11:35 12:45 200 56.78 4.67 60.20
Eo 1.9 6/20/2007 12:46 16:00 183 54.74 5.28 59.00




Table 6 presents summary statistics for the I-10 speed studies conducted near the end of the work
zone. For one of the studies, only 107 vehicles were observed, but for all other studies, a minimum of 192
vehicles were observed. There was also substantial of variability in speeds between different Maintenance
of Traffic (MOT) plans, with average speeds ranging from 54.31 to 66.02 mph and 85" percentile speeds
from 59 to 67 mph.

TABLE 6. Data Summary of I-10 Speed Studies Conducted at End of Work Zone

MOT | Length Start End Vehicles | Average | Standard 85% .
Plan | (miles) Date Time Time Observed | Speed | Deviation Percentile

Speed

1.8 5/9/2007 15:12 14:25 201 60.84 5.97 66.00

2.1 5/24/2007 11:22 12:53 203 60.73 4.69 65.00

. 2.1 5/24/2007 16:12 17:28 202 60.33 5.91 65.00

% 1.9 6/18/2007 16:28 17:04 207 59.70 5.54 65.00

g 1.9 6/18/2007 18:17 18:55 207 60.36 5.97 65.00

:‘g 1.9 6/18/2007 18:56 19:23 205 60.39 5.85 65.00

@ 1.9 7/12/2007 12:10 13:57 201 61.42 5.65 65.00

1.9 7/12/2007 13:58 14:30 206 62.50 4.87 66.00

1.9 7/12/2007 14:31 16:06 203 61.51 5.5 66.00

1.8 5/9/2007 13:10 14:13 207 54.94 5.01 59.00

1.8 6/14/2007 15:44 17:16 196 62.13 4.64 66.00

g 1.8 6/14/2007 11:38 12:24 204 63.15 4.93 67.00

E‘ 1.9 6/19/2007 10:43 11:58 203 60.19 5.57 64.00

§ § 1.9 6/19/2007 12:01 13:04 194 62.02 5.33 66.00

% :? 1.9 6/19/2007 13:04 14:06 204 59.85 5.75 65.00

% 2 1.2 7/11/2007 10:50 12:00 203 61.83 5.32 66.00

g 1.2 7/11/2007 12:01 13:17 203 61.64 4.54 66.00

§ 1.2 7/11/2007 13:17 14:30 203 61.10 4.82 65.00

1.2 7/11/2007 14:31 15:26 208 59.80 4.9 64.00

1.2 7/11/2007 15:26 16:00 107 62.50 5.69 67.00

2 o 1.7 5/10/2007 15:03 16:15 212 57.37 5.82 62.00

% %')' 2 5/22/2007 13:03 14:42 192 55.18 6.14 60.00

§ ; 2 5/22/2007 16:48 17:50 196 56.62 6.68 62.00

é é 2 5/23/2007 11:35 12:58 208 54.31 5.64 59.00

*g ‘é 2 5/23/2007 16:15 17:39 202 58.10 6.48 63.00

= 0.9 6/6/2007 16:56 17:34 204 59.66 5.23 64.40
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For all of the work zones on I-95, at least one police vehicle was present at the beginning of the
lane closure for both the standard MOT and MAS scenarios. This means the evaluation actually results in
a comparison between standard MOT and MAS in the presence of police enforcement. Summary
statistics for each of the 112 speed studies conducted along I-95 are shown in Tables 7 to 10. The data
were divided by number of lane reductions (from two lanes to one lane or from three lanes to two lanes)

and Maintenance of Traffic Plan (standard MOT or MAS).

Table 7 presents summary statistics for the I-95 speed studies conducted prior to the start of the
work zone. Over 100 vehicles were observed in each study and the average and 85" percentile speeds
ranged from 65.51 to 75.35 mph and 69.8 to 79 mph, respectively. The I-95 locations showed greater
variability than the I-10 speed studies. The presence of the police vehicle at the beginning of the lane

closure may have impacted the travel speeds through the work zone.

Table 8 presents summary statistics for the I-95 speed studies conducted within the work zone.
Over 100 vehicles were observed in each study. Substantial differences in travel speeds were observed
between the study locations with 3-to-2 lane reductions and the 2-to-1 lane reductions. Table 9 presents

summary statistics for the I-95 speed studies conducted near the end of the work zone.

A statistical evaluation was conducted on both the I-10 and I-95 data sets as outlined in the

following section to determine the effects of the MAS with and without enforcement.
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TABLE 7. Data Summary of I-95 Speed Studies Conducted Prior to Work Zone

MOT No. Length Start End Vehicles | Average | Standard 85° ,
Scenario of (miles) Date Time Time Observed Speed Deviation Percentile

Lnaes Speed

1.1 6/15/2005 20:15 21:00 111 72.08 4.72 77.00

1.1 6/20/2005 21:00 21:45 106 73.03 5.00 76.00

1.1 6/21/2005 21:00 21:45 109 70.21 4.22 73.00

1.5 6/22/2005 21:00 21:40 102 74.06 3.89 77.00

° 1.5 6/23/2005 21:00 21:45 109 72.97 4.25 76.00

E 0.8 7/5/2005 21:00 21:32 109 70.09 4.46 74.00

° a 1.3 7/6/2005 21:00 21:51 115 67.45 5.06 72.20

% g 0.8 7/7/2005 21:00 21:32 112 67.38 4.37 71.00

;_‘ é 1.2 8/4/2005 21:00 21:40 103 74.14 4.30 77.00

g 3 1.2 8/10/2005 21:00 21:35 106 70.15 4.66 74.00

S g 1.2 8/10/2005 23:05 23:40 104 69.92 4.15 73.00

= F 2.1 8/11/2005 21:00 21:40 104 72.33 4.25 75.00

E 2.1 8/11/2005 22:55 23:30 108 71.01 4.59 75.00

g 0.1 9/11/2005 10:22 10:48 106 68.20 4.75 72.00

< 0.2 9/12/2006 21:44 22:04 101 69.91 4.77 74.00

0.4 5/2/2007 1:12 2:14 154 65.96 4.87 70.00

S 1.2 8/3/2005 21:50 22:25 103 75.21 3.99 78.00

§ E 1.2 8/3/2005 23:45 0:10 105 74.32 4.07 77.00

3 '11; 1.2 8/8/2005 21:00 21:35 102 73.75 4.31 77.00

g [E 1.2 8/8/2005 23:25 23:45 102 73.88 3.59 77.00

13 1.2 8/9/2005 21:00 21:35 105 74.46 4.14 77.00

1.4 8/15/2005 21:00 21:35 101 72.89 4.40 76.00

1.4 8/15/2005 23:05 23:40 105 71.97 4.01 75.00

1.6 8/16/2005 21:00 21:30 102 73.66 4.14 77.00

1.6 8/16/2005 23:00 23:35 101 71.96 4.32 75.00

° 1.3 8/17/2005 21:45 22:15 103 73.53 4.37 76.00

g E 1.3 8/17/2005 23:30 0:05 106 73.21 4.97 77.00

S a 1.3 8/18/2005 21:00 21:30 104 73.09 4.49 76.00

:é % 1.9 8/24/2005 21:00 21:35 104 74.15 4.75 78.00

5 E 1.9 8/24/2005 22:50 23:20 103 72.79 4.71 76.00

}E_g E 2.1 8/28/2005 21:00 21:30 107 74.51 4.66 79.00

% g 2.1 8/28/2005 22:45 23:15 105 74.65 5.06 79.00

é F 2.8 8/31/2005 21:00 21:35 104 74.03 4.00 77.00

g 1.9 9/11/2005 21:00 21:35 112 75.12 4.57 79.00

i 1.9 9/12/2005 21:05 21:40 105 72.66 4.10 77.00

%' 1.9 9/13/2005 21:00 21:35 110 71.51 4.66 76.00

% 1 9/14/2005 21:00 21:30 104 75.35 4.39 78.40

= g 1.2 8/22/2005 21:00 21:35 102 74.98 4.18 78.80

% 1.2 8/23/2005 21:00 21:35 103 74.43 4.75 78.00

b § 4.1 9/17/2006 21:32 22:03 146 68.49 5.43 73.00

E 3 2.6 9/18/2006 21:19 22:32 102 65.51 5.77 69.80

§ 3 9/20/2006 21:31 22:10 124 67.68 5.47 72.00

'ﬁ 9/21/2006 21:33 21:53 103 68.08 4.82 71.00
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TABLE 8. Data Summary of I-95 Speed Studies Conducted Within Work Zone

MOT No. of Length Date Start End Vehicles Average | Standard Peri::tile
Scenario Lanes (miles) Time Time Observed Speed Deviation Speed
° 1.1 6/15/2005 21:30 22:40 108 41.67 4.24 46.00
E 1.1 6/20/2005 22:00 23:15 104 50.34 4.89 55.00
(?:)) 1.1 6/21/2005 22:10 23:00 101 51.96 4.62 56.00
‘§ 43 2.1 8/11/2005 21:45 22:15 103 44.14 5.46 48.00
:? § 0.1 9/11/2005 23:24 23:57 112 56.02 5.82 60.00
g E 0.2 9/12/2006 22:10 22:33 101 52.78 5.49 57.00
S a 0.4 5/2/2007 0:08 0:53 156 53.79 5.74 59.00
E ° 1.2 8/3/2005 0:15 0:45 102 60.14 4.94 64.00
"§ I—z 1.2 8/3/2005 22:40 23:10 102 58.59 5.03 62.80
g 5 é 1.2 8/4/2005 21:50 22:30 105 59.83 5.8 64.00
E 3 1.2 8/8/2005 0:00 0:35 109 48.69 4.23 53.00
_g 1.2 8/8/2005 21:40 22:25 109 48.69 4.23 53.00
= 1.2 8/9/2005 21:40 22:30 102 60.59 4.63 65.00
1.4 8/15/2005 21:40 22:25 109 38.46 4.59 42.00
1.4 8/15/2005 23:45 0:10 103 41.56 4.03 44.60
1.6 8/16/2005 21:35 22:20 104 41.63 4.06 44.00
1.6 8/16/2005 23:40 0:10 102 44.06 3.81 47.00
° 1.3 8/17/2005 0:05 0:35 103 37.79 4.02 40.60
E 1.3 8/17/2005 22:20 22:50 102 35.07 3.38 37.00
% g 1.9 8/24/2005 21:40 22:10 104 53.92 4.00 57.00
:é E 1.9 8/24/2005 23:25 23:55 103 52.93 5.03 57.00
é § 2.1 8/28/2005 21:35 22:05 111 53.5 3.89 56.00
% E 2.1 8/28/2005 23:20 23:50 106 52.65 3.31 55.00
A 2.8 8/31/2005 21:40 22:10 106 48.74 4.01 52.00
§ 1.9 9/11/2005 21:40 22:15 104 49.65 4.28 53.00
:% 1.9 9/12/2005 21:45 22:30 106 47.91 3.63 51.00
%' 1.9 9/13/2005 21:40 22:15 105 41.81 4.69 47.00
% 1 9/14/2005 21:35 22:15 100 51.85 4.08 55.00
= ° 1.2 8/22/2005 21:40 22:10 108 58.21 4.50 62.00
[E 1.2 8/23/2005 21:40 22:10 101 55.45 5.13 59.00
g § 4.1 9/17/2006 10:29 11:15 116 46.4 5.63 51.00
E 3 2.6 9/18/2006 11:03 11:32 101 49.88 5.66 54.00
g 3 9/20/2006 10:22 10:50 105 49.69 5.54 54.00
= 3 9/21/2006 21:15 21:50 105 50.16 5.83 55.00
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TABLE 9. Data Summary of I-95 Speed Studies Conducted at End of Work Zone

MOT No. of Length Start End Vehicles Average | Standard 85 .
Scenario Lanes (miles) Date Time Time Observed Speed Deviation Pesr;:(tiﬂe

1.1 6/20/2005 23:25 0:10 105 67.24 5.16 72.00

% 1.1 6/21/2005 23:25 0:10 101 53.00 5.25 57.00

'q:) 1.2 8/10/2005 0:15 0:45 104 49.31 5.27 52.00

% 1.2 8/10/2005 22:25 23:00 103 51.79 4.50 55.00

§ é 2.1 8/11/2005 22:20 22:50 104 49.96 6.46 55.00

,ﬁ »11: 2.1 8/12/2005 0:10 0:40 104 51.05 4.76 55.00

E E 0.1 9/11/2006 10:49 11:19 104 57.15 5.84 62.00

CED 0.2 9/12/2006 10:39 11:02 101 55.72 5.68 60.00

g ° 1.2 8/3/2005 1:00 1:40 111 59.48 4.93 63.00

E [—z 1.2 8/3/2005 23:15 23:35 106 56.57 4.12 60.00

é § 1.2 8/4/2005 22:40 23:45 104 57.78 4.68 60.00

3 S 1.2 8/8/2005 0:40 1:40 105 55.36 3.95 59.00

g 1.2 8/8/2005 22:40 23:15 105 55.21 3.58 58.00

= 1.2 8/9/2005 22:40 23:35 101 58.50 4.41 61.00

1.4 8/15/2005 0:15 0:40 103 49.07 4.45 52.00

1.4 8/15/2005 22:30 23:00 106 46.77 4.85 51.00

1.6 8/16/2005 0:15 0:45 106 57.34 4.38 61.00

1.6 8/16/2005 22:25 23:00 104 55.78 4.57 59.00

° 1.3 8/17/2005 0:40 1:10 106 49.12 4.49 53.00

E’ 1.3 8/17/2005 22:55 23:25 105 48.50 4.62 51.00

% g 1.9 8/24/2005 0:00 0:30 103 53.00 4.52 56.60

;_, 8 1.9 8/24/2005 22:15 22:45 104 53.47 4.01 57.00

é § 2.1 8/28/2005 22:10 22:40 104 60.99 4.23 64.00

:% E 2.1 8/28/2005 23:55 0:25 103 60.03 4.67 64.00

2 2.8 8/31/2005 22:15 22:45 104 59.82 4.01 63.00

§ 1.9 9/11/2005 22:20 22:55 105 55.77 5.38 60.00

:% 1.9 9/12/2005 22:35 23:05 107 43.50 4.08 48.00

% 1.9 9/13/2005 22:20 22:55 105 51.12 4.23 55.00

'g 1 9/14/2006 22:20 22:55 103 56.84 4.70 60.00

5 ° 1.2 8/22/2005 22:15 22:45 103 52.04 4.82 56.00

E 1.2 8/23/2005 22:25 23:05 104 55.63 5.34 61.00

2 § 4.1 9/17/2006 11:41 12:38 101 57.59 4.45 61.00

E" S 2.6 9/18/2006 11:38 12:33 101 53.94 5.00 58.00

g 3 9/20/2006 11:01 11:33 109 51.39 4.36 55.00

= 3 9/21/2006 11:09 11:39 101 51.67 4.38 55.00
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4.0 STATISTICAL EVALUATION

It is customary to use statistical analysis in the effectiveness evaluation process. Such analyses
ensure that the observed differences in the test and control conditions are in fact due to the treatment or
countermeasure and not due to chance. All statistical analyses require certain assumptions. Validity of
the assumptions is critical to the appropriateness of the statistical analyses; therefore, several tests were

performed.

Tests for Variability

To test the homogeneity of the variances in the speed data collected at test and control locations,
the F-Max test was utilized. In addition to testing for differences in variances, the F-Max test was used to
determine whether Analysis of Variance or Student’s t-test is appropriate for testing differences in mean
speeds. If the variances between the test and control groups are significantly different, alternative testing

procedures were utilized as explained in the following sections.

Tests for Differences in the Mean and 85 Percentile Speeds

In order to test the effectiveness of the Motorist Awareness System (MAS) in reducing vehicular
speeds, Analysis of Variance (ANOVA) and Student’s t-test were utilized to determine if significant
differences in the mean and 85th percentile speeds existed between the standard Maintenance of Traffic
(MOT) and MAS. Both ANOVA and Student’s t-test require data to be normally distributed and have
equal variances. The One Sample Kolmogorov-Smirnov Test was used to determine whether the data
were normally distributed while the F Test was used to test for homogeneity of variance. If these
conditions are satisfied, ANOVA can be utilized to compare three or more groups as was the case for the
I-10 data (standard MOT vs. MAS without enforcement vs. MAS with enforcement), while Student’s t-test
was used to compare two groups as was the case for the I-95 data (standard MOT with enforcement vs.

MAS with enforcement).

Z-Test for Differences in Proportion of Speed Limit Violations

In order to test the effectiveness of the MAS on travel speeds, the z-test was used to determine if
the differences in the proportion of speeding vehicles with and without the MAS were different. For the z-
test, a two-tailed analysis was used with a null hypothesis that states there are no differences between the
two proportions. The alternative hypothesis states that the proportions are not similar. As with the
Student’s t-test, a two-tailed analysis was used for this research as the effectiveness of the MAS is not

known.
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5.0 RESULTS OF THE STATISTICAL TESTING

Descriptive statistics of the speed studies for the I-10 segments are shown in Table 10. These

statistics include the total number of studies at each location (prior to the work zone, within the work

zone, near the end of the work zone) and under each MOT scenario (either standard MOT or MAS), as

well as mean speeds, 85" percentile speeds, standard deviation and variance of the speed distributions,

and the proportion of vehicles traveling over the speed limit. The summary statistics are shown in Table

11 for the 2-lane segments of I-95 that were converted to 1-lane and similar statistics are illustrated in

Table 12 for the I-95 segments which were reduced from 3-lanes to 2-lanes.

TABLE 10. Descriptive Statistics for I-10 Segments

Location of Speed Study and MOT Scenario

. L. Prior to Work Zone Within Work Zone End of Work Zone
Speed Statistics
MAS + MAS + MAS +
MOT | MA MOT | MA MOT | MA
0 S | poLICE 0 S | poLICE 0 S | POLICE
Number 3 4 9 9 7 10 9 11 6
of Studies
Mean 70.06 | 70.38 69.54 5831 | 56.82 5473 60.86 | 60.83 56.87
(mph)
Std. Dev. 0.69 0.35 0.72 1.68 2.08 1.87 0.83 2.24 1.95
Variance 0.47 0.12 0.52 2.83 433 3.50 0.69 5.02 3.80
th .
85%Percentile |\ o0 | 7450 73.89 6256 | 60.40 59.08 6533 | 65.00 61.73
(mph)
> .
roportion over | ¢ o | 497% | 44.9% | 333% | 196% | 132% | 553% | 53.7% | 27.8%
Speed Limit
TABLE 11. Descriptive Statistics for I-95 2-Lane Segments
Location of Speed Study and MOT Scenario
. L. Prior to Within End of
Speed Statistics
P Work Zone Work Zone Work Zone
MOT MAS | MOT | MAS | MOT MAS
Number of Sites 16 16 7 15 3 15
Mean (mph) 70.55 7344 | 501 | 461 54.4 53.41
Std. Dev. 2.45 1.14 5.26 6.4 5.85 5.27
Variance 6.00 1.30 2767 | 4096 | 34.22 27.77
h .
85" Percentile (mph) 745 77.03 | 5443 | 4932 | 5897 57.13
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TABLE 12. Descriptive Statistics for I-95 3-Lane Segments

Location of Speed Study and MOT Scenario
Speed Statistics Prior to Within End of
Work Zone Work Zone Work Zone
MOT MAS MOT MAS MOT MAS
Number of Sites 5 6 6 6 6 6
Mean (mph) 74.33 69.86 56.09 51.63 57.15 53.71
Std. Dev. 0.58 3.89 5.77 4.34 1.73 2.5
Variance 0.34 15.13 33.29 18.84 2.99 6.25
85% Percentile (mph) 77.2 73.77 60.3 55.83 60.17 57.67

Tests for Variability
The F-test for homogeneous variances was conducted to determine whether the MAS had an
impact on speed variability. Tables 13 and 14 detail the results of the statistical tests for I-10 and I-95,

respectively. The null hypothesis for the F-test is that the variances are equal between the two groups.

In each instance, separate comparisons were conducted at the locations prior to, within, and near
the end of the work zone. Each of the F-statistics reported are for the pair-wise comparisons indicated on
the left-most column. If the calculated F-statistic (Fcalculated) is within the range of critical values
(Fcritical), the null hypothesis that the variances are equal is accepted. If the calculated F-statistic is
outside of this critical range, it can be concluded that the variances are unequal between the test and

control groups.

For the I-10 sites, the variance of the speed data within the work zone for the Motorist Awareness
System Only group was less than that of the Motorist Awareness System with Police and the Standard
MOT groups. For the I-95 test sites, there was no significant difference in the variances within the work
zone between the MOT and MAS groups, both of which had enforcement vehicles present at the

beginning of the lane closure.
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TABLE 13. F-test Results for I-10

Scenario and Location Fealculated Feritical Degrees of | et Results Gfeafe_r
Freedom Variability:
y E Prior 1.22 0.88,1.13 623, 816 Reject Null MOT
g é Within 1.32 0.92,1.09 1831, 1431 Reject Null MOT
= g End 1.02 0.93,1.08 1834, 2131 Accept Null N/A
y § @ Prior 1.01 0.90,1.11 623, 1830 Accept Null N/A
é 2 % Within 1.00 0.93,1.08 1831, 1945 Accept Null N/A
=~ End 0.80 0.92, 1.09 1834, 1213 Reject Null MAS w/Police
~ - 8 Prior 0.83 0.91, 1.10 816, 1830 Reject Null MAS w/Police
§ g E Within 0.76 0.93,1.08 1431, 1945 Reject Null MAS w/Police
g s § End 0.79 0.92, 1.09 2131, 1213 Reject Null MAS w/Police
TABLE 14. F-test Results for I-95
Scenario and Location Folculated Feritical Degrees of Test Results Greater
Freedom Variability
. Prior 1.25 0.92,1.08 1758, 1675 Reject Null MOT
v &
5 g g Within 0.99 0.90, 1.11 788, 1567 Accept Null N/A
"2 End 1.29 0.87,1.10 825, 1567 Reject Null MOT
. Prior 0.43 0.84,1.18 516, 679 Reject Null MAS
v @
5 g g Within 1.14 0.85,1.17 628, 635 Accept Null N/A
"2 End 0.76 0.85,1.18 631,618 Reject Null MAS

Tests for Differences in Mean Speed and 85™ Percentile Speed

Prior to conducting the tests for differences in mean speed and 85" percentile speed among the

Kolmogorov-Smirnov (K-S) Test and the F Test.

test and control sites, the assumptions of normality and equal variance were tested using the One-Sample

The null hypothesis for the K-S Test is that the distribution is normal. The resulting Z-statistic is
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compared to the corresponding critical Z value based upon the appropriate degrees of freedom. If the p-

value corresponding to this Z-statistic is less than 0.05, it can be concluded that the distribution is not




normally distributed. Results, presented in Table 15, show that all of the p-values are greater than 0.05,
indicating that all of the speed distributions are approximately normal and standard test procedures may

be utilized.

In addition to the normality test, the homogeneity of variance assumption is tested using the F
Test. The null hypothesis for the F Test is that the variances in the groups being compared are all equal.
If the variances of all three groups are found to be significantly different with 95% confidence, a non-
parametric test must be conducted instead of the standard Analysis of Variance or Student’s t-Test.
However, the F test results revealed that, even though the variances were not equal between some of the
treatment groups, the differences in the variances were not sufficient to reject the homogeneous variance
assumption of the standard test procedures. After satisfying the assumptions of the various test
procedures, statistical tests were conducted to evaluate differences in both the mean speeds and 85"

percentile speeds among different MOT scenarios.

TABLE 15: One-Sample Kolmogorov-Smirnov Test Results

Mean Speed 85" Percentile Speed
Site Location Distribution Distribution
Z-statistic | P-value Z-statistic | P-value
Normal? Normal?
Prior 0.614 0.845 Yes 1.181 0.123 Yes
2 Within 0.580 0.889 Yes 0.889 0.503 Yes
End 1.060 0.211 Yes 1.227 0.098 Yes
Prior 0.848 0.469 Yes 0.852 0.462 Yes
[#]
= .
§ K Within 0.810 0.528 Yes 0.896 0.398 Yes
()}
End 0.414 0.996 Yes 0.591 0.876 Yes
Prior 1.104 0.175 Yes 1111 0.169 Yes
(%)
o .
§ K Within 0.878 0.424 Yes 0.766 0.600 Yes
” End 0.498 0.965 Yes 0.565 0.907 Yes

The I-10 evaluation consisted of comparisons among three distinctly different scenarios: (1)
Standard Maintenance of Traffic versus Motorist Awareness System without enforcement, (2) Standard
Maintenance of Traffic versus Motorist Awareness System with enforcement, and (3) Motorist Awareness

System without enforcement versus Motorist Awareness System with enforcement. To compare these
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scenarios, an Analysis of Variance (ANOVA) was first conducted to determine whether significant
differences existed between any of the three groups. Following the ANOVA test, the Tukey HSD
procedure was utilized to conduct pair wise comparisons to determine if significant differences existed
between each of the groups as shown in Tables 16 and 17. The pair wise comparisons show the mean
difference in speeds between the two groups (in miles per hour), the standard error of this difference, an
indication of whether this difference is statistically significant at 95 % confidence level (yes or no), and the
confidence level of the test. It should be noted that for the “within work zone” location, the “MAS with
Police” treatment was found to decrease speeds by an average of 2.097 miles per hour, but this effect had a

confidence level of 92.1%, slightly below the established confidence level of 95%.

TABLE 16. Mean Speed Comparisons for I-10

Analysis of Variance (ANOVA)

Location | Component SS df MS F P-value Slgmﬁcant
Difference
MOT 2.104 2 1.052 2.478 0.123
Prior Error 5.520 13 0.425 No
Total 7.624 15
MOT 61.681 2 30.840 8.862 0.001
Within Error 80.038 23 3.480 Yes
Total 141.719 25
MOT 72.822 2 36.411 11.215 0.000
End Error 74.671 23 3.247 Yes
Total 147.493 25
Tukey HSD Results
Mean Standard | Significant
Locati .
ocation Comparison Difference Error Difference? Level of Confidence
Standard MAS
MOT Only -0.321 0.498 No N/A
Prior Standard | MAS w/ 0.516 0.434 No N/A
MOT Police
MAS MAS w/ 0.837 0.392 No N/A
Only Police
Standard MAS 1.487 0.940 No N/A
MOT Only
Within | Standard | MASw/ 3.585 0.857 Yes 99.9%
MOT Police
MAS MAS w/ 2.097 0.919 Yes 92.1%
Only Police
Standard | \ragonly | 0.032 0.810 No N/A
MOT
End Standard | MAS w/ 3.990 0.950 Yes 99.9%
MOT Police
MAS MAS w/ 3.958 0.914 Yes 99.9%
Only Police
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The analysis revealed that motorist speed prior to the work zone was quite consistent, regardless

of the MOT plan or the presence of enforcement. This finding was as expected since these studies were

conducted at locations prior to any notice of the upcoming work activity. However, once vehicles entered

the work zone, the Motorist Awareness System was found to decrease average speed by 1.5 mph and 85th

percentile speed by 2.1 mph in comparison to standard MOT. Combining the MAS with enforcement

resulted in even lower speeds than the standard MOT within the work zone. Implementing targeted

enforcement in combination with the MAS reduced average speeds by 3 to 4 miles per hour in

comparison to standard MOT. This reduction in speeds was significant at a 99.9% confidence level.

TABLE 17. 85" Percentile Speed Comparisons for I-10

Analysis of Variance (ANOVA)

Location | Component SS df MS F P-value Significant
Difference?
MOT 1.701 2 0.851 2.485 0.122
Prior Error 4.449 13 0.342 No
Total 6.150 15
MOT 57.763 2 28.882 11.565 | 0.000
Within Error 57.438 23 2.497 Yes
Total 115.202 25
MOT 54.428 2 27.214 8.775 | 0.001
End Error 71.333 23 3.101 Yes
Total 125.762 25
Tukey HSD Results
Location | Comparison Groups Mean Standard Error Significant Level of Confidence
P P Difference Difference?
Standard MAS
1 44 A
MOT Only 0.100 0.447 No N/
Standard MAS w/
Pri . .
rior MOT Police 0.711 0.390 No N/A
MAS MASWET g 611 0.352 No N/A
Only Police
Standard MAS
2.156 0.796 Y 96.89
MOT Only © &
. Standard MAS w/ o
Within MOT Police 3.476 0.726 Yes 99.9%
MAS MAS w/ 1.320 0.779 No N/A
Only Police
Standard MAS
. 792 A
MOT Only 0.333 0.79 No N/
Standard MAS w/
E . . .89
nd MOT Police 3.600 0.928 Yes 99.8%
MAS MASWI 5 567 0.894 Yes 99.6%
Only Police
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For the I-95 locations, average speeds at the end of the work zone were significantly lower (at a
confidence level 98%) for the three-to-two lane segments, while the reduction in average speeds for the
two-to-one lane group was not significant. For both the two-to-one lane and three-to-two lane groups,
speeds within the work zone were 4 to 5 miles per hour less with the MAS as compared to standard MOT.
Under both scenarios, the use of MAS decreased average speeds in the work zone as compared to standard
MOT, though the reduction in all cases was not significant at a 95% confidence level. The speed reduction
in the 2-Lane case within the work zone is of special interest because the speed prior to the work zone was
nearly 3 miles per hour higher under the MAS scenario. Consequently, the 4 mile per hour reduction

experienced within the work zone is likely a conservative estimate of the true effect of the MAS.

TABLE 18. Mean Speed Comparisons for I-95

' MOT | MAS —
MOT Scenario and Degrees Significant
. Speed | Speed | tcaculated | Level of Confidence
Location of Freedom Difference?
(mph) | (mph)
Prior 7055 | 7344 | -4.26 212 Yes 99.9%
Y [‘f Within | 5610 | 4610 1.44 20.0 Yes 83.4%
< D
= O <
7SS |End 5440 | 5341 | 041 21.0 No N/A
Prior 7433 | 6986 | 277 9.0 Yes 96.3%
v [‘f Within | 5609 | 5163 | 1.51 10.0 Yes 83.8%
< D
= O <
7SS |End 5715 | 5371 | 277 10.0 Yes 98.0%

The 85" percentile speeds were also examined at each location and under each scenario as shown
in Table 19. As with the mean speeds, the 85" percentile speeds also decreased within the work zone
under both scenarios. The evaluation of both the mean and 85™ percentile speeds consistently showed that
the MAS outperformed the standard MOT, though the reduction in all cases was not significant at a 95%

confidence level.
Z-Test for Differences in Proportion of Speed Limit Violations

The Z-test was used to compare the proportion of vehicles traveling over the posted speed limit in
the test conditions with those speeding in the control conditions. The null hypothesis for the Z-test is that

the proportion of speeding violations is equal among the groups.

22




TABLE 19. 85™ Percentile Speed Comparisons for I-95

MOT MAS Degrees
MOT Scenario and Significant
Speed | Speed | tciculated of Level of Confidence
Location Difference?
(mph) | (mph) Freedom
3 Prior 74.50 77.03 -3.93 30.0 Yes 99.9%
>
§ S 2 Within 54.43 49.32 1.84 20.0 Yes 91.9%
—
& == End 5897 | 57.13 0.78 21.0 No N/A
g Prior 77.20 73.77 2.22 9.0 Yes 92.5%
[P]
g 5 2 Within | 60.30 | 55.83 1.58 10.0 Yes 85.4%
-
= = End 60.17 | 57.67 1.86 10.0 Yes 90.8%

Three proportions were compared for each scenario: (1) vehicles traveling over the speed limit,

(2) vehicles traveling more than 5 mph above the speed limit, and (3) vehicles traveling more than 10 mph

above the speed limit. Tables 20 to 22 present the results of the analyses for I-10.

TABLE 20. Z-test for MOT vs MAS without Police on I-10

Proportion of Proportion of
MOTLiC;r;?;;o and Speedli)ng Vehicles Speed}i)ng Vehicles Z caculated Zeica | Test Results
Standard MOT MAS w/o Police

'§ Prior 47.9% 49.7% -0.67 +1.96 | Accept Null
c§" g Within 33.3% 19.6% 8.73 +1.96 Reject Null
é End 55.3% 53.7% 1.01 +1.96 | Accept Null
Prior 15.5% 14.9% 0.32 +1.96 Accept Null

Fé‘ _§ Within 9.7% 2.5% 8.20 +1.96 Reject Null
o End 19.2% 18.3% 0.68 +1.96 | Accept Null
p Prior 1.3% 1.3% -0.11 +1.96 Accept Null
§ E Within 1.7% 0.1% 4.49 +1.96 Reject Null
ah End 2.9% 3.1% -0.28 +1.96 Accept Null

The results reveal that the Motorist Awareness System substantially reduced the proportion of

speeding drivers. For all of the scenarios (over the limit, 5 miles over, and 10 miles over), the MAS,

whether combined with law enforcement or not, consistently and substantially decreased the proportion

of speeding drivers within the work zone. For instance, the proportion of drivers traveling over the speed
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limit was reduced from 33.3% under standard MOT to 19.6% with MAS for the 1-10 segments.

Combining MAS with enforcement further decreased this proportion to 13.2%.

TABLE 21. Z-test for MOT vs. MAS with Police on I-10

Scenario and

Proportion of

Proportion of

Location Speeding Vehicles SPeeding Vehicles anlculated Zcritica] Test Results
Standard MOT MAS w/Police
-‘é Prior 47.9% 44.9% 1.29 +1.96 Accept Null
[ -]
>
3 .;] Within 33.3% 13.2% 14.71 +1.96 Reject Null
< 3
& End 55.3% 27.8% 14.92 +1.96 Reject Null
Prior 15.5% 11.7% 2.46 +1.96 Reject Null
= o
g% | Within 9.7% 1.4% 11.15 +1.96 | Reject Null
wn <
End 19.2% 7.3% 9.11 +1.96 Reject Null
Prior 1.3% 1.5% -0.35 +1.96 Accept Null
=]
a, [
§ % | Within 1.7% 0.2% 5.11 +196 | Reject Null
S =
End 2.9% 0.7% 4.18 +1.96 Reject Null
TABLE 22. Z-test for MAS with and without Police on I-10
Scenario and Proportion of Proportion of
Location Speeding Vehicles Speeding Vehicles Zcalculated Zgica | Test Results
MAS w/o Police MAS w/ Police
-‘é Prior 49.7% 44.9% 2.26 +1.96 Reject Null
L =
>
& Within 19.6% 13.2% 5.04 +1.96 | Reject Null
< 3
& End 53.7% 27.8% 14.46 +1.96 | Reject Null
Prior 14.9% 11.7% 2.28 +1.96 Reject Null
S o
§% | Within 2.5% 1.4% 2.26 +1.96 | Reject Null
wn <
End 18.3% 7.3% 8.73 +1.96 Reject Null
Prior 1.3% 1.5% -0.26 +1.96 | Accept Null
=
a, (]
E % | Within 0.1% 0.2% -0.11 +1.96 | Accept Null
2 ]
End 3.1% 0.7% 4.42 +1.96 Reject Null
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6.0 CONCLUSIONS

The objective of this study was to determine the effectiveness of the Motorist Awareness System
(MAS) on travel speeds in work zones. A field experiment was conducted along I-95 and I-10 to assist in
the determination of effectiveness of the MAS. Speed data were collected for the control condition
(without MAS) and the test condition (with MAS) at various times of the day and week. Statistical tests
were conducted to better understand whether the changes observed in the measures of effectiveness
(mean speed, speed distribution and proportion of speeding vehicles) are attributable to the utilization of

the MAS. A summary of the findings is as follows:

e Travel speeds, both the mean and 85" percentile speeds, were consistently lower at the locations
within the work zones where the MAS was utilized in comparison to the standard MOT. The
implementation of the MAS along I-10 was found to reduce average speeds by an average of 1.5
miles per hour in comparison to standard MOT. Combining MAS with enforcement resulted in
additional reduction in mean speeds by 3 to 4 miles per hour in comparison to standard MOT.

e The combination of the MAS with enforcement was also shown to decrease speeds in comparison
to the standard MOT with enforcement along I-95. In general, speeds within the work zone were
reduced by an average of 4 to 5 miles per hour.

e The variability of travel speeds along I-10 within the work zone decreased when MAS was utilized
in comparison to standard MOT.

e The proportions of drivers speeding within and near the end of the work zones were also
substantially reduced when the MAS was utilized in comparison to the standard MOT under all
scenarios. Further, combining MAS with enforcement produced more pronounced reductions

both within and near the end of the work zone.

Overall, the MAS was effective in reducing vehicular speeds through construction work zones.
Targeted enforcement resulted in additional speed reductions. The MAS was found to decrease the
proportion of motorists traveling over the posted speed limit. Based on these findings, the use of MAS
may be a practical countermeasure to reduce vehicular speeds through the work zone, thereby improving

safety for both the motorist and the construction worker.
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APPENDIX A

FDOT Standard Index No. 613 (Standard MOT Plan)
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F 500" | amo | 140" 1000 E 500 L 200 Min. & % ND Where Other Construction Or
/i I ] i EL FOAD WORK Maintenance Operations Ocour
’ /‘*? Within 1 Mile, Signs To Be
; ‘ - h ! N Omitted And Signing To Be
MPEQING FINES R[GH;;& RIGHT LANE \E g V Coordinated in imgrddme
| MILE DOUBLED W fééfgfr i ! With Index No. 600,
WHEN WORKERS
PRESENT Cones Or Tubular Markers At 25' Centers For First 250"

Maximum Spocing Between Cones And Tubulor Markers Shall Be 25'
Maximum Spacing Between Type IOr Type II Barricades Or Verticol
Panels Or Drums Shall Be Based On The Speed Limit As Follows:
I5'Up To 25 MPH; 30' For 30-40 MPH; 50' For 45 MPH And Greater.

SYMBOLS

Work Area

{} Sign With 18"x 18" (Min.)
Orange Flag And Type B Light
o Type I Or Type I Barricade Or Vertlcol Ponel
Or Drum ( With Steady Burning Light At Night Only ).
{ Tubular Markers May Be Used During Daylight Oniy.
Cones May Be Used - See Index No. 600. }

4 Type I, Type II Or Type I Barricode Or
Vertical Pane! Or Drum ( With Flashing Light)

(b Work Zone Sign
s Advance Warning Arrow Puanel

..

2.

J.

GENERAL

Work opergtions shall be confined to one fraffic lone, leaving
the adfacent lane open to traffic.

All vehicles, equipment, workers and their activities are restricted
af all times to one side of the roadway.

The first two warning signs, each side, shall have a 18" x 18" {min. }
orange flag and a Type B [light oftached and operating of ¢l times,

Al signs shall be post mounfed if the closure time exceeds 12 hours.

On undivided highways the median signs as shown are fo be omitted.

When work s performed in the median lone on divided highways The
barriceding plan is inverted and left lane closed and lane reduction
signs substituted for the right lane closed and lane reduction signs.

The same applies fo undivided highways with the foliowing excepiions:

{a) Work shall be confined within one median lane. [ b) Additional
barricades, cones, or drums shall be ploced along the cenferline
abutting the work areg and across the froiling end of fthe work areo.

When work on undivided highwoys occcurs across the cenferline so
as to encraach on both medion lanes, the inverted plon i3 applied
fo the approach of both roadways.

7. Signs and fraffic control devices are to be modified in gccordance
with INTERMITTENT WORK STQPFPAGE details (sheet & of 2} when no

work is being performed dand the highway is open to fraffic.

Thereafter At 50' Centers Or Either Type I Or Type I
Barricades Or Vertical Panels Or Drums Af 50" Centers
For First 250" Thereafter At 100’ Centers.

NOTES

8. L (min, }= Length of faper in feet:
= WS for speeds 2 45 mph
= WS? ror speeds < 40 mph
60
Where:
W= Width of lateral fransition in feet
5= Posted speed Hmit (mph ).
9. Arrows denote direction of traffic only and do nof reflect
pavement markings.

10, Longifudingl dimensions are fo be adjusted fo fit field
conditions. See Index No. 600.

H. When work is being performed on o multitane undivided roadway
the signs normally mounted in the medion (as shown ) shall be
omitted,

{2. When a side road intersects the highway on which work is
being performed, odditional trafFic confrof devices shall
be erected in gcoordonce with other gpplicable TCZ Indexes.

TYPICAL APPLICATIONS

Pavement Resurfacing
Pavement Repalr
Utility Work

Bridge Repair
Guardrail Work

CONDITIONS

WHERE ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIITIES
ENCROACH ON THE LANE ADJACENT
TO EITHER SHOULDER AND THE
AREA 2'OUTSIDE THE EDGE OF
TRAVEL WAY.

13, For general TCZ requirements and additional information
refer fo Index No. 600.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRAFFIC CONTROL THROUGH WORK ZONES

WULTILANE, DVIDED AND UNDIVIDED» RURAL

NIGHT OPERATIONS OR OPERATIONS
EXCEEDING ONE DAYLIGHT PERIOD

Names | Dales

Deeigned By

Approved By % 31?32 \gzz
cadwzy Design ngireer

L2 .

Drawn By

128 Ravisian Shaot No. lndax No.

Checked By

Jof 2 613

1287 o4
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APPENDIX B

FDOT Standard Index No. 670 (Motorist Awareness System Plan)
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SYMBOLS 45 360 540
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Work Areag
% GENERAL NOTES %5 | #5 | 60 |, .ys
<> Sign With 18"x 18" (Min.) 60 570 720
Orange Flag And Type B Light I Af lane closures where workers are present, reduce the posted speed Ilmit ( speed limit that existed 65 645 760
prior to construction } by K0 MPH using the Portable Regulatory Sign ( PRS 1, buf not less than 55 MPH 70 730 840

" Channelizing Device (See Index No. 600}

4 Type I, Type II Or Type HI Barricade Or
Vertical Panel Or Drum ( With Flashing Light }

B Work Zone Sign

we  Advance Warning Arrow Panel
e=> [Lane ldentification + Direction of Traffic
=3 (/) PCMS= Portable Changeable(Variable ) Message Sign

{2} PRS= Portable Regulatory Sign- Speed Limit When Flashing
E= (2) RSDU~= Radar Speed Display Unif
(11 ¢/ SLEO= Speed and Law Enforcement Officer ( Do Not Bid )

T

or to o speed warranted by geomelric condition, whichever is lower. Taper lengths, buffer space and
device spacing shall be selected using the postfed speed, not the reduced speed.

All Arrow Panels, Porfable Chongeable Message Signs, Portable Regulafory Signs and Radar
Speed Display Trailers, shall be furned off and moved outside the clear zone or be shielded by o

barrier or ctash cushion when not in use.

Work operations shall be confined to one froffic fane, leaving the adjacent lanel s ) open to traffic.

All vehicles, eguipment, workers and their activities are restricted fo one side of the roadway.

When work is performed in the median lone on divided highways the barricading plan is inverfed and
left lane closed and lane reduction signs substituted for the right lane closed and lone reduction signs.

normally pleced in the median (as shown ) shall be omitted.

. When work is being performed on a multilene undivided roadway the signs and fraffic confrol devices

When paved shoulders having g width of 8 ff. or more ore closed, chahnelizing devices shalf be
used fo close the shoulder in odvance of the merging faper fo direct vehicular traffic to remain

within the fravel way. See index No. 6I2 for shoulder faper formulos.

For general TCZ requirements and additional information refer fo Index No. 600.

When Buffer Space cannot be gtfoined
due fo geometfric consirainis, the
greatest atfainable length shall be used,
but not fess than 200 fY,

For latera! transitions other than 12, use
Fformufa for L shown in the notfes column.

Where:

L= Length of foper in feet

W= Width of lateral fransition in feet

S= Posted speed limif ( mph)

CONDITIONS

The MAS is infended fo be used on mulfilane focilities
with posted speeds of 55 MPH or greater where the
work operations require a lane closure and workers

gre present.

#HSTANDARD YEARM

Aabels | sneet No.
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APPENDIX C

FDOT Memorandum Regarding the Motorist Awareness System
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JEB BUSH
GOVERNOR

Florida Department of Transportation

605 Suwannee Street JOSE ABREU
Tollhassee, FL 32399-0450 SECRETARY

March 30, 2005

DCEMEMORANDUM NO. 06-05
(FHWA Approval: 3/28/05)

TO:
FROM:
COPIES:

SUBJECT:

DISTRICT CONSTRUCTION ENGINEERS
Ananth Prasad, Director, Office of Construction ”’U‘-ﬂ

Brian Blanchard, Ed Rice, Sharon Holmes, Lap Hoang, David Sadler,
Stefanie Maxwell, lan Satter, Don Davis (FHWA), and Boh Burleson

(FTBA)

USE OF MOTORIST AWARENESS SYSTEM (MAS) - INTERIM
INDEX # 0670 AND CHANGEABLE MESSAGE SIGNS (CMS)

Effective July 11, 2605, the Motorist Awareness System (MAS), Interim Index #
0670 dated 07/01/2005 of the Design Standards (see attached), shall be used on
current and future construction contracts if all of the following conditions exist:

® & » @

Multilane facility

Posted speed limit is 55 mph or greater
Work operation requires a lane closure
Workers are present

Please process a Field Supplemental Agreement/Work Order to incorporate
this Interim Index, This Interim Index overrides Maintenance of Traffic

requirements and speed reduction included in the Contract Documents with

the exception of length of lane closure on active contracts. The maximum

otherwise stated in the Plans. Please ascerfain from the Engi

length of lane closure shall be limited to 2 miles per Index 6060 and 670 unless
Engineer of Record

any geometric condition that may arise during the course of construction

that would necessitate a longer term reduction of speed. This memorandum
serves as a blanket approval to process this change and should be atfached to
the Field Supplemental Agreement/Wark Order.

The Department’s goal is to achieve the same respect for Work Zones that School
Zones currently receive, The key to achieving this respect is to discontinue
blanket speed limit reductions in work zones, increase enforcement, and to
remove the MAS when the conditions requiring it no longer exist and restore the

www.dot.state flus & recvoieo PaPER
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DCE MEMO NO. ¢6-63
March 39, 2005
Page 2

speed Hmit within the limits of the project to the posted speed limit. Specifically,
MAS components are to be activated when the lane closure is setup and
deactivated when the lane closure is taken down. Al MAS components shall be
moved outside of the clear zone or to be shielded by a barrier or crash cushion

when not in use.

Reduce the posted speed limit 10 MPH, but not less than 55 MPH, when the
above conditions exist and restore the posted speed limit when the conditions no
longer exist. Posted Speed limit is defined as the speed limit that existed prior to

construction.

Prior to the implementation of the MAS, the project personnel should coordinate
with Florida Highway Patrol so that at the onset of MAS thase: work zones are

enforced gressively and provide for subseguentpetindic b
i The Department will be conductmg a Public Enfcsrmatmn Safety

Campa tz during the next year fo alert the drivers in the State of Florida of
this change and the need to alter behavior.

On active construction contracts, the Department will compensate the Contractor
for the following items.

+ Portable Regulatory Signs (PRS) - 2 ED (each day} for each lane closure -
$40.00ED

» Radar Speed Display Units (RSDU) - 2 ED {each day) for each lane
closure - $ 3500 ED

e Portable Changeable Message Signs (CMS) - 1 ED (each day) for each
lane closure - $ 45,00 ED

The State Roadway Design Office will be providing further direction to the
designers emphasizing the need to include MAS, where appropriate, in contracts
to be let in January 2006 and beyond. As always, the Department’s goal is to
maintain posted speed limits except under conditions stated above or if temporary
geometric design controls dictate a reduction. For contracts let in the period
leading up to January 2006, please coordinate incorporating this change while
recognizing production deadlines,

Furthermore, recent focus group discussion has indicated that Changeable
Message Signs (CMS) are least effective in alerting drivers to work zones. The
appropriate use of 4 CMS should be limited to managing travel, controlling and
diverting traffic, identifying current and anticipated roadway conditions, or
regulating access to specific lanes or the entire roadway. When these conditions
no fonger exist, the CMS should be turned off and moved outside of the clear
zone. CMS displaying approved safety messages may also be used during the
safety campaigns blitzes, with the use limited to a few weeks. To improve the
effectiveness of these, the Departrnent has published a list of approved motorist
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DCE MEMO NO. 06-05
March 30, 2005
Page 3

safety messages (see attached) to be displayed on such signs. Messages such as
“Road Work Ahead”, “Use Caution”, etc should be discontinued immediately.

There will be a zero tolerance policy when enforcing timely
activation/deactivation of the MAS and the use of CMS. The first occurrence will
result in a verbal warning, and subsequent occurrences will result in issuance of
Deficiency Warning and Deficiency Letter and may result in removal of the
Worksite Traffic Supervisor from the project. Failure on the part of the CEI
personnel to enforce these requirements should be reflected in their performance
grades and may result in removal of such personnel.

If you have any questions, please contact Stefanie Maxwell at (850) 414-4314, 8C
994-4314.

AP/mw

Attachments: Interim Index # 0670 {dated 7-1-05)
Approved Motorist Safety Messages for CMS

34



TR W
24 Sponas LT T T a—
G oW AP & R c&gssgxiuns.«g&i!kﬁgat - «u.ﬁa&&?a&ho%g\cw ATT pUb PESSS WIS 114 Ln
RILSIS SSINTWYMNY LSIHOLON ;
AN ST DN S0 205 'Ol ADUY NG AR (OS] W) gt gy Royds) .
&ga%%ge&ﬁg%%gsg.aéag } Ropdsrg pends Jopoy wrOSY (3] wisd
HOLLYLRSNNL &0 LCMCIVS) WITWETS 0 31 N Sophe Durziisiogs paeess KB S0 ityn & gy TR DA BN Bormeyd ok itur pesds ~ubes Liojornooy omLing <5 12) e
§3=§ﬁ§3.§§&§§
"l b ggaﬁtzﬁ:.&g%g‘%usg_i T Uy g WS 200550K [ 2o, e .
RAYI DD RIS SO0 U R SN X 3OM Hirsg o e A PRI SRR 30 SHId 11 T

5%&2%%3%%3&«&&“ guéggggit.sk\gge%%guigita

s&%ﬁ»;ﬁk&iggle%&&a Eh&gagggéiz!&i&!!g’a&uib_iagsﬁ 5 &..cn;a%:&%«kqﬁs.cnutw .

SNOLLKRCD .gt&k-!«E&gﬁﬁ;ga&&zﬁu&nﬁgt*g.gegt? " , oy . -
LR bmwnﬁ!hé&k ' ..m é!a&%&%tﬁ%gﬁmi&iagge%t.aiégn < u
N o T U G M ST Y0 S0 e L) i
waryay whowe ¥ oy iy O 40 PADYEIE N 10 SR JO%13 ML B016ID 10 94 L0 poiiny 03yt Roen i Y] {OT BT i ) e g e soopiies
~5.N_~Nﬂe.we§5§é§avgmhk§ku SO 0 IS Kmynirbaly epRisng IO BROMR DITOBLT WML TG MY I 7 40 Sp0oLbg BT W) Jg 3t ks odt: B
’ P PAKDRS it 1 DRI Pouwed 354 Buren pasow, 1098 Bupaode .
“poen 99wt 4 mﬂﬂeeiﬂ.g [ 000 JOLHG TREISE 0| 1AM B YU et U 5 o % per 35%%:.“ 1005 ‘0N X3ty 395 ) siiAag Dutiounyy
P URPRO Sowad o ap gmwiu&&k:uu;uﬁbﬁgéiﬁ?;eknﬁmg&% .
PHADLID O SRR KIS 58,3305 IR PUSLES YL s podddi ) st posedy priod sl aorpes s, A0 LU0 B SENROD STy AT g ey poy Bofy abuun
L G4 [+ CTUN T L0 X N oS 0
Mu H ww DAY FIOM g
SH-T Eu SoF [
o Sd¥ oK
G ;3 G ox 95 o5 1 57 1oiwas o cxowey
fromac s LI 17 slwsey
R . e T e AR T vy a0 T e
o, [ 7 ) I o 2L & 2 RIS Pkt s
sy | ks b
ST TR i ] [ ] I L¥30 GIN 9TV 13 wtosvar
=) 7] 5 Pl basratrng 8 B LT OYIHY LRI SHTNM 7 #bessugr
N L KT R e i M e d it Wiy S
SOION 7 .w“awm £ 4ok E“gl-ai?gmifau?%” 10N suoW sy 205 AABSIG SWIef 10050
I O] Rt r 3w

VU] sRday pun ANKIS H1g
o soer
I 3y aiy I ooy asg y
X O aesH SRR L BENIS GRS S0 | - (ROEAS DSIASE rd
i L8 g
~ s X, ™
J i g T MRy as Kooy aeg | 7S
s 7 I T Fayptiny 100 ] | oo0 - N
| E
Y B R M Al Nl
R— [re— PR— LIS W I
e e e ——— [—
4 \ AR SRR 7 - SR SURT a EES 4 [
;e G VR R BRI B ST
ey

s . e - el
— J— — — J— — lll.. ,zl..
et

.ﬁ L R B

35




APPROVED MOTORIST SAFETY MESSAGES FOR PORTABLE CHAN
ON THE STATE HIGHWAY SYSTEM
Latest Revision Date: 4/23/04

GEABLE MESSAGE SIGNS

MESSAGE MESSAGE MESSAGE
Phase One Phase Two Phase One Phase Two Phase One Phasa Two
BUCKLE SAVE DRINK GO WARNING N
up LIVES AND To TROOPERS PLAIN
DRIVE JAIL PATROL CARS
SPEEDING SLOW SPEED SLOW SIGNAL CHANGING
WRECKS | DOWN LIMET DOWN BEFORE LANES
YOURDAY | ENFORGED
NO BUCKLE OBEY SLOWER KEEP
EXCUSE up SPEED TRAFFIC RIGHT
LIMIT
CHECK PREPARE AN ALERT AVOID FOG TURN
POINT TO DRIVER A OR ON
AHEAD STOP CAN CRASH RAIN LIGHTS
CRASH SLOW HEAVY BE BUCKLE XK
AHEAD DOWN TRAFFIC PATIENT up COUNTY
CRASH ROAD HAVE A DRIVE ] PREPARE
AHEAD CLOSED SAFE SAFELY CHECK TO
HOLIDAY AHEAD STOP
CRASH PREPARE “KEEP STAY DRIVERS PREPARE
AMEAD TO SAFE SAFE LICENSE TO
STOP DISTANCE CHECK STCP
CRASH PREPARE RADAR ARE PREVENT DONT
AHEAD TO iN YU A DRINK
MERGE USE SPEEDING TRAGEDY & DRIVE
DU You SPEEDING SLOW REPORT DIAL
DECIDE DRIVE COSTS DOWN RECKLESS “FHP
BEFORE MONEY DRIVERS
CHECK WE AIRCRAET NEXT XX BUCKLE JOST
YQUR ARE SPEED MILES up DO T
SPEED CHECK
BELTS UNLESS REST TAKE SPEED NEXT "XX"
WON'T i YOUUSE AREA A CHECK MILES
WORK i THEM AHEAD BREAK
REPORT | DIAL SEATBELT PREPARE NOWORK |  BUCKLE
IMPAIRED | *FHP DUl TO DURING up
DRIVERS | CHECK STOR HOLIDAYS
NO WORK DONT NO WOREK OBEY CLICK OR
DURING DRINK DURING SPEED it TICKET
HOLIDAYS & DRIVE HOLIDAYS LIMIT
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APPROVED MOTORIST SAFETY MESSAGES FOR PORTABLE CHANG

PATROL BUCKLE
IN up
PROGRESS FLORIDA
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