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EXECUTIVE SUMMARY 

T h e  s e c t i o n  o f  I 7 5  i n  n o r t h e r n  K e n t u c k y  c o ve r i n g  a l e n g t h  o f  
approxima t e l y  f o u r  mil e s  from F t . M i t ch e l l  t o  t h e  O h i o  R i ve r  h a s  b e e n  
previously noted f or i t s  exception to the general interstate guidelines for 
grade and c u r va t u r e . Most  of  I 75 i n  t h e  s t u d y  a r e a  ( F i g u r e  1 )  w a s  
constructed in the early 1960's and the problems associated wi th excessive 
grade and curvature in an urban area have been documented since . Improvements 
have been made over the years but the pos i t i ve impact of improved safety has 
generally been offset  by increased volume of traf f i c  and result ing congestion . 
Another recent change i n  an attempt to improve s afety was the diversion of 
through trucks f r om I 7 5  onto the I 275 circle rou t e  around Cincinnati. 

In an a t t empt to improve safety by reducing speeds on I 7 5  in  northern 
Kentucky, f i ve unmanned radar units were installed in the summer of 1986 
between Florence and the Ohio River . These unit s remained i n  operation for 
approxima t e l y  t h r e e  mon ths , and w e r e  t h e n  t u r n e d  o f f  a f t e r  t h e  F e d er a l  
Communications Commission ruled that unmanned radar transmi t t e r s  were in 
viol ation of  their regulat ions . Legislation was subsequently passed by the 
U . S .  Congres s  that exempted a short section of I 75 in northern Kentucky from 
Feder al Communic at i on s  Commi s s i on r e q u i r e me n t s  a n d  m a n d a t e d  t h a t  a 
demons t ration project be conducted to assess the benefits of continuous use of 
unmanned radar equipment . 

An evaluation s tudy was to be performed by the University of  Kentuc ky's 
Transport a t ion Research Program , in cooperation with the Kentucky Department 
of Highways and the Federal Highway Administration . After addit ional radar 
units were installed in the spring of 1987 , there was full coverage of the 
radar s ignal for northbound t r a f f ic from about 0 .  5 mile south of the Ft . 
Mitchell (US  2 5 )  interchange to the Ohio River ( Figure 1 ) . Partial coverage 
extended f rom 1 . 0  mile south of Florence to 0 . 5  mile south of Ft . Mitchel l .  
The full coverage area was approximately four miles long and the par tial 
coverage area was .about nine miles lon g .  The radar units were positioned so 
that the radar s ignal could be received over about one-half of the partial 
c overage area . Whi l e  the radar units were ins talled f or northbound traffic , 
the s ignal c ould be picked up by southbound traff i c .  

Because o f  the geometric characteri s t i c s  of I 7 5  i n  northern Kentucky and 
other documentat ion of the speed-safety relationship , it was assumed that 
reducing speeds would result in  a reduction in the frequency of accidents . 
Accident h i s tories on this section of highway have shown that an unusually 
high rate of  accidents does occur . The accident rate for the s e c t ion of I 75 
between the F t . M i t chell interchange and the Ohio River was c alculated to be 
245 accident s  per 100 m i llion vehi c l e  miles ( ACC/100 MVM) for a three-year 
period preceding July 1986 . This rate was subs t ant ially above the s tatewide 
average of 1 5 6  ACC /100 MVM for urban interstate highways and was also above 
the critical rate of 171  ACC/100 MVM , which is calculated using the sect ion 
length and t r a f f i c  volume . 

The obje c tive of this s tudy was to evaluate the speed e f f e c t s  of unmanned 
radar installations on I 75 in northern Kentucky. Emphasis was placed on the 
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collection and analysis of speed-related data.  In addition , a survey of radar 
detector usage was made and historical accident patterns were documented . The 
following types of data were collected and analyzed: 

1) Automatic speed data, 
2) Manual speed data,  
3 )  Speed data for vehicles with and without radar detectors, 
4) Speed data with and without the presence of active pol i c e  

enforcement , 
5 )  Radar detector usage data, and 
6 )  Accident data. 

S pe e d  measures analyzed i n cluded m e an s pe e d , s t an d a r d  d e v i a t i on 
( variance) in speed , percentages or numbers of vehicles exceeding s pecified 
speed level s ,  and 8 5th-percentile s peed . Statist ical tests were used to 
evaluate the effects of radar . 

Resul ts indicate that unmanned radar was an effec t i ve means of reducing 
the number of vehicles t ra9eling at excessive speeds on the s tudy s e c t ion of 
I 7 5 .  The daily reduct ion in number of  vehicles exceeding the speed limit ( 5 5  
mph) by 15 mph was determined t o  be approximately 900 at Floren c e .  A t  Ft . 
Wright (where the speed limit was 5 0  mph for cars and 45  mph for trucks ) , the 
number exceeding the speed limit (50 mph) by 15 mph was approximately 3 5 0  
vehicles per day. When compar ing mean speeds with "radar o n "  and "radar of f '' ,  
there was no stat i s tical difference at Ft . Wright . At Floren c e ,  the mean 
speeds showed a stat i s tically s i gnif i c ant decrease with "radar on" . 

Result s  from the data collected manually did not reveal any significan t  
d i f f er e n c e s  when compar i n g  mean s pe e d s  w i t h  " r adar o n "  and " r adar o f f '' .  
Apparently the sampling periods were insufficient to identify dif ferences that 
w e r e  shown at locat ions where aut om a t i c  e q u i pm e n t  was u s e d  t o  c o l l e c t  
cont inuous data. 

Approximately 42 percent of the trucks and 11 percent of the c ars were 
found to be equipped with radar detectors . 

The use of radar detectors had a significant effect on vehicle speeds . 
W i t h  '' r ad ar on'' t h e  speeds o f  veh i c l e s  w i t h  r adar d e t e c t or s  d e c r e as e d 
significantly compared to the " r adar o f f "  speeds , while the speeds of vehicles 
without detectors were not af fected . 

Accidents in the northbound direction of I 7 5  between Ft . Mitchell and 
the Ohio River decreased in the one-year period af ter July 198 6 ,  as compared 
to the three-year period befor e .  Data af ter July 1986 corresponded t o  the 
s t ar t  of  the truck diversion and original installations of the unmanned radar 
unit s .  
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INTRODUCTION 

In an attempt to improve safety by reducing speeds on I 75  i n  northern 
Kentucky, five unmanned radar units were installed in t he summer of 1 9 8 6 .  
These units remained o n  f o r  approximately three months , and were then turned 
off  af ter the Federal Communications Commission ruled t hat unmanned radar 
t r ansmitters were in violation of their regulations. In the f a l l  of 198 6 ,  
legislation was passed by the U . S .  Congress that exempted a short sect ion of 
I 7 5  in northern Kentucky from Federal Communications Commission requirements 
( 1 ) . C opies of t he F e d e r a l  C ommun i c a t i o n s  C ommi s s i o n  r u l i n g  a n d  t he 
legislation are included as  Appendix A .  This legislat ion mandated that a 
demonstrat ion project be conducted to assess the benefits of continuous use of 
unmanned radar equipment . Af t er the legislat ion was signed by the President 
on October 27 , 1986,  plans were made for conducting the demons trat ion project . 
As  a r e s u l t  of  a m e e t i n g  i n  F r an k f o r t  o n  De c e m b e r  2 1 ,  1 9 8 6 ,  b e t w e e n  
representatives of the Kentucky Transportation Cabinet , the Federal Highway 
Administrat ion , and the Federal Communicat ions Commission , t he units were 
turned on again. 

Preliminary plans were made f or an evaluation study to be performed by 
the University of Kentucky ' s  Transport ation Research Program , in cooperation 
w i t h  t h e Ke n t u c k y  D e p a r t m e n t  o f  H i g hwa y s  a n d  t h e F e d e r a l  H i g hw a y  
Administration . Additional radar units were installed i n  the spring o f  1987 , 
with all  except one unit operational by June 1 1 ,  1987. The l ast unit to be 
installed began operating in early August 1 9 8 7 .  The study area was divided 
into two sections of radar s i gnal coverage as shown in Figure 1 :  1 )  the full  
coverage area included nine unmanned units and extended from M i lepoint 187,2 , 
0.5 mil e  south of the Ft. Mitchell (US 2 5 )  interchange, to Milepoint 1 9 1 . 2  at 
t he Ohio R i v e r  and 2 )  t he p a r t i a l  cov e r a g e  a r e a  i n c l u d e d  s ix u n i t s  a n d  
extended f rom Milepoint 1 7 8 . 2, about 1.0 mile south o f  Florence ,  t o  0 . 5  mile 
south of the Ft . Mitchell interchange at Milepoint 187.2 . The full coverage 
area was approximately four miles long and the partial coverage area was nine 
m i l e s  l o n g .  In t he par t i a l  coverage a r e a , t he r a d a r  u n i t s w e r e  s p a c e d  
intermittently; however , there were approximately equal distances ( 4 . 5  miles)  
where the radar signal could and could not be received with a radar detector . 
A l is t i ng of the locations of  unmanned radar units in t he partial coverage 
area and the full coverage area is  presented in Table l. While the radar 
units were installed for northbound t r af f i c , the signal also could be received 
by southbound traff i c .  

STUDY AREA CHARACTERISTICS 

T h e  s e c t i o n  o f  I 7 5  i n  n o r t he r n  Ke n t u c k y  c o v e r i n g  a l e n g t h  o f  
approximately four miles f rom Ft. Mitchel l  t o  the Ohio River has been noted 
f or i t s  except ion t o  t he g e n e r a l  i n t e r s t a t e  g u i d e l i n e s  f or g r a d e  a n d  
curvature . Most of  I 7 5  i n  the s tudy area ( Figure 1 )  was constructed i n  the 
early 1960 ' s  and the problems associated with excessive grade and curvature in 
an urban area have been documented since . Parts of the s tudy area have grades 
of  f ive percent (downgrade f or northbound traffic)  and curves of  six degrees . 
In 1 9 7 1 , a Congressional Subcommit tee held a publ ic hearing in Covington to 
discuss the hazardous nature of t hat section of I 7 5 .  Soon a f terwards , the 
Department of Highway s ' D i v i s ion of R e s e a r c h  c o n d u c t e d  an e v a l u a t i o n  of  
various s afety features t hat had been installed on the subject section of I 75  
and the results indicated a reduct ion i n  accidents ( 2 ) . Other improvements 
have been made over the years but the posi t ive impact of improved safety has 
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generally been off set by increased volume of traf fic and resulting congestion . 
Another recent change in an attempt to improve safety was the diversion of 
through trucks onto the I 275  circle  route around Cincinnati ( st arted on July 
8 , 1986) . 

The section between Ft . Mitchell and the Ohio River has six lanes of 
through traf fic and carries the highest volumes of any roadway in Kentucky. 
Average daily volumes for this section are in the range of 120 , 000 vehicles . 
This compares to an AADT of about 60 , 000 at Florence ,  which is approximately 
10 miles south . For northbound traf fic ,  the percentage of t rucks ranged f rom 
approximately 26 percent just south of the I 275  interchange to 9 percent in 
Covington . 

The speed limit on I 7 5  is 5 5  mph in the southern part of the study area 
and changes to  50  mph for cars at Milepoint 18 8 . 0 ,  0 . 3  mile north of the Ft . 
Mitchell ( US 25 )  interchange . In the area of 50-mph speed limit for car s ,  the 
limit for trucks is 45 mph . It also should be noted that the breakpoint for 
change f rom  the 65-mph speed l imit ( e f f e ct ive  June 8 ,  1 9 8 7  for r u r a l  
interstates in Kentucky) to  5 5  mph is at the KY 3 3 8  interchange (MP 175 . 4 ) , 
j ust south of the study area.  

RELATIONSHIP BETWEEN SPEED AND SAFETY 

Speed has been determined to be one of the most common contributing 
f a c t o r s  i n  v eh i c u l ar a c c i d e n t s .  I n  K e n t u c k y , s p e e d  is l i s t e d  a s  a 
contributing f actor in 8 . 9  percent of all accidents and 36. 7  percent ( the most 
f requent ly cited  f actor )  of f a t a l  accid e n t s  ( 3 ) . C o n s id e r a t ion o f  s p e e d  
presents a dilemma in highway transportation because it affects both safety 
and e f ficiency. The basic relationship between speed and stopping distance 
indicates that stopping distance increases in relation to the square of the 
speed  and the result  can be a higher a c cident  potentia l . Conve r s e l y , 
increased speed can reduce travel costs and increase the operating efficiency 
of a highway . 

The relationship between speed variance and safety has been investigated 
and it has been shown that the greater the variation in speeds ,  the higher the 
probability of an accident , assuming equal exposure ( 4 ,  5 ) . Another study 
examined speed variance and it was found that both slow drivers and f ast  
drivers had  accident rates that were approximately six times that of drivers 
operating c lose to the mean traffic speed ( 6) . 

It  also has been documented that the greater the absolute speed , the 
greater  the  likelihood of increased  a c c ident  s e v e rity ( 7 ) . The  energy  
dissipated during a collision is directly proportional to  the vehicle ' s  weight 
and to the square of its speed .  Therefore, increased speed results in more 
energy dissipation , which translates into greater damage to the vehicle and 
more injuries to the occupants . 

The question of whether the use of r adar detectors results in increased 
accidents remains unanswered . Insuf ficient research has been conducted to 
address the issues that are necess ary for proper evaluation .  Those issues 
includ e :  1) socio-economic characteristics of drivers using radar detectors 
as compared to the normal driving population , 2 )  accident rates based on 
e x po s u r e  by  t y p e  o f  h i g h wa y ,  a n d  3) o v e r a l l  s a f e t y  a n d  h a n d l ing  
characteristics o f  vehicles in which radar detectors are used . 
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EFFECT OF ENFORCEMENT ON SPEED 

The presence of pol i ce enf orcement has been shown to have the effect of 
decreasing speeds ( 8 ,  9 ) . The use of speed enforcement, a speed-check zone , 
or a parked patrol vehicle produced signif icant reductions i n  speeds i n  the 
vicinity of the enforcement unit in another study (10) . Increased police 
enforcement in work zones has produced positive effects in terms of  speed 
reduction ( 1 1 ) . Active police enforcement in conjunction with the use of  
radar units has been used in many si tuations to reduce speed . 

Because of the geometric char acteristics of I 75  in northern Kentucky , i t  
was assumed that reducing speeds would result in a reduction in the f r equency 

·ot acciden t s .  Accident histories on this section of highway have revealed an 
unusually high rate of accident s .  The accident rate for the sect ion of I 7 5  
between the Ft . Mitchell interchange and the Ohio River was calculated t o  be 
245 accidents per 100 million vehicle miles (ACC/100 MVM) for a three-year 

· period proceeding July 1 9 8 6 .  This rate is substantially above the statewide 
average of  1 5 6  accidents per 100 MVM f or urban interstate highways and also 
above the critical rate of 171 accidents per 100 MVM ( 3 ) . The c r i tical rate 
is a calculated value based on stat istical tests t o  determine whether the 
accident rate for a speci f ic c l ass of highway is high as compared to similar 
highways . 

In an attempt to reduce speeds and accidents on the section of I 7 5  
between Ft . Mitchell and the Ohio River , a decision was made t o  install 
unmanned radar units at several locat ions on I 75  where they would be directed 
primarily at northbound traff i c .  The decision was based on the assumption 
that one practical method to achieve the effect of active police enforcement 
would be to install unmanned radar units that would simulate the effect of  
active police units over a long period of  time . The assumption also was made 
that a signif i c ant number of drivers used radar detectors in their vehicles t o  
alert them t o  the presence o f  police so that their speeds could b e  reduced 
accordingly. If drivers use radar detectors to exceed the speed l imit and 
create a condition where there is a wider variance between their speeds and 
the speeds of  other vehicles in the traff i c  stream , then the probability of 
accidents would be increased . It  also has been speculated that a smal l  
percentage of  drivers noted the presence o f  radar detectors i n  o ther vehicles 
and t ravel behind those vehicles in order to maintain a higher l e ve l  of  spee d .  
It  was surmised that if  those vehicles with radar detectors and others that 
may be following in a queue could be a f f ected by unmanned radar uni ts, then 
the reduction in speeds would have the potential of resulting i n  a reduction 
in accidents . 

DATA COLLECTION 

Several types of data were collected in an attempt t o  e valuate the impact 
of unmanned radar installations on speed. In addition to speed-related data, 
a survey of  radar detector usage was made and historical accident patterns 
were documented . 

AUTOMATIC SPEED DATA 

Aut oma t i c  speed d a t a  w e r e  c ol l e c t e d  a t  t w o  l o c a t i on s . T h e  s p e e d  
moni taring st ation at Ft . Wright (MP 1 8 9 .  7 ) , installed specifically to collect 
data for this study, became operational on July 6 ,  1 9 8 7 .  Data were collected 
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f or approximately 70 days , with some gaps , through November 1 ,  1987 . During 
the period of data collection , each of the three northbound lanes of I 75 were 
monitored s eparately and data f or a s ampl e of 2 , 1 8 0,5 1 2  v e h i c l e s  w e r e  
collected with " radar on" and 1 , 576, 615 vehicles  with ''radar off '' .  

The s econd speed monitoring station was  located at Florence (MP 179 . 2 ) , 
approximately 10 . 5  miles south of the Ft. Wright location . This s ite is  among 
those included i n  the 5 5  MPH Compl iance  Speed  M on itori n g  P r ogr am  of the 
Kentucky Department of Highways .  Problems as sociated with the equipment and 
the form of the data collected during the summer months resulted in data that 
was questionable f or use as part of this evaluation .  Useful data wer e ,  
therefore , l imited to a n  1 8-day period in  October . The sample size was 
236 , 471  vehicles with ' 'radar on' '  and 266 , 2 67 vehicles with "radar of f " .  While 
thi s  sample size is  considerably smaller than that at Ft . Wright, it i s  
sufficiently large f or reliable statistical analys i s .  I t  should b e  noted that 
the accuracy of speed monitoring equipment was recognized and considered as 
part of the data collection procedure . For example ,  the equipment used at Ft.  
Wright had an accuracy level of plus or minus 1 . 0  mph f or speeds of 60 mph or 
less and plus or minus 2 . 0  mph for speeds greater than 60 mph . Because of the 
procedure used ,  it was assumed that accuracy-related diff erences would be 
equally distributed with ' 'radar on" and " radar of f '' .  The locations of the two 
automatic speed monitoring stations and f our manual data collection points are 
identif ied in  Table 2 .  

MANUAL SPEED DATA 

Manual speed data were collected to supplement the automatic data so that 
speed data could be collected at additional points in the study area .  Data 
were collected using time-distance methods ( stopwatch measurements over a pre
selected di stance) rather than radar to insure that radar signals would not be  
present in  the ' 'radar of f "  condition . Data were coll ected by  three observers 
at f our locations in the study area ( Table 2 )  between June 11 and August 27, 
1987 . A s ample of 150 vehicles was collected for each of the three lanes on 
each of 15 days . The result was a total sample of 2 , 250 vehicles per lane at 
each location . The proportions of cars and trucks , by lane , was determined by 
means of lane distribution counts in the study area prior to beginning speed 
data collection. 

The sample s ize  of 1 50 vehicles in each of the three lanes of travel was 
sufficient to insure , at the 95-percent confidence leve l ,  that estimates for 
the mean speed were statisti cally reliable within plus or minus 1 . 0  mph . The 
procedures f or determining s ample s i ze  were obtained from the publication 
titled Manual of Traf f i c  Engineering Studies , published by the Institute of 
Transportation Engineers ( 12 ) . 

Vehic l e s  were  c l a s s i f i e d  a s  cars  and  trucks . 
passenger cars , station wagon s ,  pickups , and vans . 
single-unit trucks and tractor trailers with three 
with 2 axles and 6 or more tires were also classif ied 

SPEED DATA - WITH AND WITHOUT RADAR DETECTORS 

C a r s  w e r e  d e f i n e d  a s  
Trucks were def ined as 

axles or more ( vehicles 
as trucks ) .  

A determination was made that, in  addition to automatic and manual speed 
data , it would be desirable to determine the speeds of individual vehicles and 
also be able to note the presence of radar detectors in those vehicles .  This  
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type of data was collected at the F t . Wright speed monitoring locat ion with 
the speed-classifier unit used to determine speed , and the presence of radar 
detectors determined by visual inspect ion . An observer was s t a t i oned on the 
side of the road at the speed-cl assifier unit so that speeds of vehicles could 
be noted at the same time as detectors were observed. Data were collected on 
14 days between September 1 and November 1 9 ,  1987 . Total samples were 1, 223 
with " radar off" and 2 , 074 with "radar on" . 

SPEED DATA - WITH AND WITHOUT POLICE ENFORCEMENT 

In an attempt to assess the impact of poli ce enforcement on speeds in the 
study area,  additional data were collected with "radar on" and "radar o f f "  in 
the vicinity of the F t .  Wright speed monitoring stat ion . The Kentucky State 
Police cooperated in this ef fort and data were collected on October 2 1  with 
"radar on" and October 28 with ''radar o f f '' . There were three hours of active 
e n f o r cement on each day . Speed c i t a t i o n s  i s s u e d  by t h e  p o l i c e  o f f i c e r s  
numbered 2 3  on October 2 1  and 2 8  on October 2 8 .  The speed limit i n  the area 
of  enforcement was 50 mph for cars and 45  mph for trucks. Most of the 
citations issued were for speeds in excess of 65  mph . 

RADAR DETECTOR DATA 

Samples of data were collected throughout the study period i n  order to 
determine the percentages of vehicles in the I 75 corridor wi th visible radar 
detector s .  The samples o f  cars were collected manually by observers a s  they 
were t r av e l i n g  on I 75 f r om Lex i n g t o n  t o  n o r t h e r n  Ken t u c ky . V i s u a l  
observations were made a s  they passed or were passed by other vehicle s .  It 
also was recognized that some vehicles have built-in detectors that are not 
visible to observers positioned in another vehicl e .  Approximat ely half of the 
data for cars were collected without dist inguishing whether they had in-state 
or o u t - o f -s t at e  l i c en s e s .  In the s e c o n d  p a r t  o f  the d a t a  c o l l e c t i on , a 
distinction was made. 

A d d i t i o n a l  r a d a r  d e t e c t o r  d a t a  w e r e  col l e c t e d  by t h e  K e n t u c ky 
Transportat ion Cabinet ' s  Division of Motor Vehicle Enforcemen t .  These data 
were collected as part of  vehicle/driver safety inspect ions (at  the truck 
weight station on I 75 in Scott County) during which truck cab interiors were 
checked and the presence of radar detectors was note d .  

ACCIDENT DATA 

Accident data were obtained from the Department of  Highways' Division of 
Tra f f i c  and analyzed for the period July 1 ,  1 9 8 3  through June 30, 1 9 8 7 . This 
included three years before the initial radar installations in the summer of 
1 9 8 6  and one year during which radar was on part of the t ime and trucks were 
being rerouted . The accident data were collected f or two sections of  I 7 5 ;  
one s e c tion representing t h e  area between MP 1 7 5 . 4  ( the KY 3 3 8  interchange) 
and MP 1 87.7 ( the Ft . Wright interchange ) and the other f or the section 
between MP 1 87 . 7  and MP 1 9 1 . 7  ( the Oh i o  R i v e r  b r i d ge ) . T h e s e  s e c t i o n s  
represent contrasting condit ions in terms o f  geometries and volume levels . 
The section between MP 1 7 5 . 4  and MP 1 87 . 7  is relatively straight and level 
with AADT's in the range of 5 0 , 000 to 60, 000.  By contras t ,  the sect ion 
s t art ing at MP 1 8 7 . 7  and continuing to the Ohio River at MP 1 9 1 .7 is the area 
of  sharp curvature and s teep grades with AADT ' s  in excess of 100, 000 . 
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ANALYSIS OF DATA 

AUTOI1ATIC SPEED DATA 

H i ghway s afety r es earchers gener a l l y  agree t h a t  t h e  s afes t t r affi c 
conditions include those in which vehicles travel at uniform speeds and thos e 
in which excess i ve speeding is  minimized . Since any l i kely impact of radar on 
safety s t ems from its  effect on speed, measures of primary interest t o  this 
s tudy included those which measure both lack of uniformity--that i s ,  speed 
vari ab i l i ty--and thos e whi ch measu r e  ex c e s s i ve s p ee d i n g--t h a t  i s ,  t h e  
fractions of vehicles i n  the traffic s t r eam exceeding s t ipulated speeds . 
Speed l evels chosen for analys i s  herein included several at the high end of 
the speed spectrum, namely, 65,  70, 75, and 8 0  miles per hour . Other speed 
measures chosen for analysis included the mean speed and the 85th percen t i l e  
speed, t wo measures often examined b y  t r affic engineers i n  speed studies . The 
s t a t i s t i cal procedure u s ed t o  analyze thes e data depended on the speed measure 
of interest as well as how other factors affec t ing these speed measures were 
t r eated . 

The major hypothesis being examined herein i s  that radar s i gnal s can 
benefic i al ly impact thes e speed measur es, r educing both variability and level 
of speed s .  To test this hypothesi s ,  speed measurement s  were t aken on I 75 
during both "radar on" and "radar off" c onditions . Unfortunately, s imple 
d i ffer enc es between t h es e two c ond i t i on s  m ay b e  q u i t e  m i s l ead i n g: m any 
factors affect speeds and it  is  imperative t o  assure that the analys i s  is  
conducted to i solate effect s  of radar from those of such other fact or s .  

Fac t or s  pot en t i al l y  affec t i n g  s p eed t h at w e r e  c on t r ol l ed i n  t h e  
collec t i on of the automati c  data included r adar (on or off) , day of week 
(weekday or weekend ) ,  l ight condit i on (dayl ight or darknes s ) , and lane of 
t r avel (median, center, or shoulder ) . Unfortunately, other variables poss ibly 
affecting speed, such as amount of t ruck traffic and amount of precipit a t i on, 
could be neither measured nor cont rolled . Since data were col lec t ed over a 
suffi ci en t ly long interval, the potential confounding effect s  of these other 
vari ab l es was c on s i d er ed t o  be smal l enough t o  be t r eated as par t of 
measurement error . An· effect not thought to be minimal, however, is that due 
to volume. That speeds are reduced by the congest i on of increased volume 
levels i s  an established fac t .  Volume, however, c an not be con t r ol led in the 
s ense that the above factors can and is therefore treated as a c ovariate in 
the analysis  of mean speeds and var iabi l i ty of speeds des c ribed below. 

For the mean speed, the analysis considers the experiment to be a 23 
factor i al (factor s :  radar, day, and l ight )  with repeated measures ( the three 
lanes of t r affi c )  each with a s eparate covariate (volume of vehicles in a 
gi ven l ane) . The u n i t  of an al y s i s  w a s  t h e  mean s p eed for on e h o u r  of 
obs e r vat i on .  Eval uat i on of s u c h  an exp er i m en t r eq u i r es an a n al y s i s  of 
c ovariance procedure for a split  plot experiment with a covari at e  for each 
unit in the split plot ( l anes ) . Due t o  the size of the data base and the 
number of factors and thei r levels ,  separate analyses were performed for each 
lane of t ravel . 

Variance of vehicle speeds,  a s econd speed measure computed for each hour 
of observation, i s  not normally amenable for invest i gation using analys i s  of 
c o var i a n c e  t echniques becau s e  var i a n c e s  a r e  d i s t r i b u t ed as C h i-Sq u a r ed 
var iates and not normal variates . However, for large sample s izes, the Chi-
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Squared distribution i s  well approximated by the normal dist ribution . Because 
speeds were measured for a l arge number of vehicles during each hour of data 
collection , it was assumed that variance could be treated as a normal variate 
and that standard analysis of covariance routines could be used for analyzing 
variance of speed as well as for i t s  mean . 

Excessive speeding was measured by the proportions or numbers of vehicles 
exceeding certain high speed levels .  At very high levels , use of the st andard 
analysis of covariance technique becomes suspect because of the small numbers 
of vehic les involve d .  An a lternate statis tical procedure, attributed to 
Campbell ( 14 ) ,  is available ,  however , and is not constrained by the s mall 
numbers or proportions of af fected vehicles . This procedure ,  adopted for the 
analysis herein, t reats traffic  volume not as a covariate but as a f actor 
s i m i l ar to day of week and l ane of t r a v e l . F i v e  l ev e l s  o f  v o l ume , 
representing approximately equal number s  of observed vehicles at Ft . Wright , 
were a n a l yzed; 0-2 9 9 ,  300-5 9 9 ,  600- 8 9 9 ,  9 0 0 -1 , 2 0 0 ,  a n d  m o r e  t h a n  1, 2 0 0  
v e h i c l e s  p e r  l ane p e r  hou r . Whi l e  e f f e c t s  o f  r a d a r  c a n  b e  a c c u r a t e l y  
assessed , the Campbell procedure does not allow analysis o f  the s t atist ical 
significance of interactions among the experimental f actor s .  The Campbell 
procedure i s  described in Appendix B .  

· 

MANUAL SPEED DATA 

Data collected with "radar on" and "radar of f "  were separated and all  
data for each condition were combined . Using the combined dat a ,  the average 
speed and st andard deviation were calculated as well as the percent age of 
vehicles exceeding 55, 60, 6 5 ,  and 70 mph . The t-test was used to test the 
s t a t i stical s i gni f i cance of the d i ff erences in the mean speeds and the F-test 
was used to test differences in s tandard deviations ( 13 ) . 

SPEED DATA WITH AND WITHOUT RADAR DETECTORS 

Speeds of vehicles with and without radar detectors were summarized as a 
function of whether the radar was on or of f .  For each s e t  of d a t a ,  the 
average s p e e d  and s t an d a r d  dev i a t i on w e r e  c a l c u l a t e d  a s  w e l l  a s  t h e  
percentages of vehicles exceeding 60, 65,  70, and 7 5  mph . An "analysi s  of 
variance" procedure ,  with appropriate contras t s ,  was used to compare mean 
speeds between the four conditions formed by the combinations of the f actors 
of radar on and off and cars with and without detector s .  Bartlett's procedure 
was used to compare the variabi lity of speeds between these four conditions 
and a con t i ngency t a b l e  analys i s  w a s  u s e d to c o m p a r e  t h e  p r op o r tion o f  
vehicles exceeding 60, 6 5 ,  70, and 7 5  mph between these four condit ions . 

SPEED DATA WITH AND WITHOUT POLICE ENFORCEMENT 

The data used for evaluat ing the impact of police enforcement on speeds 
with "radar on" and "radar o f f "  consi sted of three hours of data during each 
of the conditions . Time periods for data collection were limited because of 
the avai l a b i l i t y  of e n f orcement p e r s o n n e l ;  howe v e r , t h e  t o t a l  s am p l e  o f  
vehicles included in each three-hour period was approximately 8,000. These 
data were combined into four s e t s  representing 1) active enforcement - "radar 
off " ,  2 )  no enforcement - "radar of f " ,  3 )  act ive enforcement - "radar on" ,  and 
4 )  no enforcement - "radar on" . The combined s e t s  of data were compared 
s t a t i s t i c a l l y  by c a l c u l a t i n g  t h e  m e a n  s p e e d ,  s t a n d a r d  d e vi a t i on ,  a n d  
percentages o f  vehicles exceeding 6 5 ,  7 0 ,  7 5 ,  and 8 0  mph. The t - t e s t  was used 
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to test for s tatistical differences in mean speeds and the Chi-Squared test 
was used to det ermine if diffe r ences in the number of vehicles exceeding the 
speed levels of 6 5 ,  7 0 ,  7 5 ,  and 80 mph were different ( 1 3 ) . 

ACCIDENT DATA 

The data were summarized int o  two l o ca t ion cat e g o r i e s  an d t w o  t i m e  
categorie s .  The location categories were 1 )  from the KY 3 3 8  interchange to 
the Ft . Mitchell (US 2 5 )  interchange and 2 )  from the Ft . Mitchell interchange 
to the Ohio River . The time periods were the three-year period from July 1 ,  
1 9 8 3  t o  June 3 0 ,  1 9 8 6  before the s tart of the unmanned radar and the truck 
diver s ion and the one-year period of July 1 ,  1986 through June 3 0 ,  1987 . For 
each category, the total number of accidents per year and the accident rate 
were calculated along with the percentages of accident s  involving trucks , 
injuries or  fatalities , speed as a contributing factor, darkness ,  and a wet or 
snowy pavement . 

RESULTS 

AUTOMATIC S PEED DATA 

A comparison of the mean speeds at the Ft . Wright and Florence speed 
moni taring stations is presented in Tables 4 and 5 .  Specificall y ,  Table 4 
l is t s  the mean speeds at each s t at ion with "radar on'' and with ' 'radar off'' for 
e ach lane of t r affic under all other conditions , by type of day (weekday and 
weekend ) , and by type of l ight (daylight and darkness ) .  Mean speeds were 
computed by first regres s ing average speed on traffic volume for each hour of 
s t udy via an analysis of covariance and then computing the predicted mean 
speed at the average level of t raffic volume in the resulting regression 
equation.  Thes e  ''adjusted" mean speeds were next compared using the analysis 
of covariance , and the P values for thes e  comparisons are listed in Table 5 .  
The results given below are based on these P values . 

At the Ft . Wright s t ation , the adju s ted mean speeds for both the median 
and center lanes with " r adar on" were lower than the corresponding adjusted 
mean speeds with ' 'radar off'' for each type of condition listed above . None of 
these differences were determined to be s t at ist ically significant based on the 
results shown in Table 5 where the main effect of radar and the two- and 
three-factor interactions invol ving radar and the effects of day and/or light 
all had P values greater  than 0 . 05 .  Howeve r ,  for the median lane , the 
difference in the adjusted mean speeds between ''radar off'' , 6 2 . 9 8 ,  and ' 'radar 
on'' , 6 2 . 5 8 ,  was marginally significant ( P  = 0 . 05 2 9 ) . Although the adjusted 
mean speeds were not consistently lower in the shoulder lane when radar was 
on , there was no s tatist ically significant difference between adjusted mean 
s p e e d s  when " r adar off" was compar e d  t o  " r ad a r  o n '' for t h is l an e .  As 
exp e c te d , the adju s t e d  mean s p e e d s  we r e  s ig n ifican t l y  l o w e r  in d ar k n e s s  
compar ed t o  daylight ( P  < 0 . 00 0 1 )  for all three lane s ) . Weekend speeds were 
significantly higher when compared to the weekday (P < 0 . 0001 for the shoulder 
l an e ,  P < 0 . 001 for the center lane)  and the interaction between day and light 
is s ignificant ( P  < 0 . 0001 for the median and center l anes ) .  

At the Florence s t ation , the adju s t ed mean speed with " r adar on" ,  6 4 . 5 0  
mph , in the median lane i s  s ignificantly lower than the corresponding adjusted 
mean speed with "radar off", 6 6 . 3 6  (P  < 0 . 0001 ) ;  the adjusted mean speed with 
" r adar on" ,  6 2 . 0 6 ,  in the center  l an e  is s ig n ifican t l y  l o w e r  t h an t h e  
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corresponding adj usted mean speed with " radar off",  63 . 72 (P < 0.0001 ) ;  and 
the adj usted mean speed with "radar on" ,  57 . 1 5 ,  in the shoulder lane is 
signif icantly lower than the corresponding adj usted mean speed with "radar 
off'' ,  5 8 . 61 (P < 0 . 0001 ) . Henc e ,  the use of the unmanned radar installat ion 
at Florence produced significantly lower mean speeds with "radar on" when 
compared to "radar of f "  f or all  three lanes of traf f i c .  According to Table 4 ,  
the e ffect of radar varied by day of week, with radar producing a larger 
reduction in speeds on weekends for all three lanes . The effect of  radar also 
varied by type of l ight, with radar producing a larger reduction in speeds at 
night for both center and shoulder lanes . 

Adjusted mean speeds at the Florence s t ation were higher than at the Ft . 
Wright s t a t ion, which was e xp e c t e d  d u e  t o  t h e  l ow e r  s p e e d  l i m i t ,  h i g h e r  
traf f i c  volumes , and res t ricted roadway geometries a t  the F t .  Wright station .  
The speed l imit a t  Florence was 55  mph a s  compared t o  5 0  mph f or cars and 45  
mph f or t rucks a t  Ft . Wright . Average ADT' s a t  Florence were i n  the range of 
5 0 , 0 0 0  to 60 , 000 as compared to 1 00,0 0 0  to 120,0 0 0  at F t . W r i gh t .  I n  
addition, roadway geometries a t  Florence were generally s t raight an.d level as 
compared t o  relatively sharp curves and steep grades at Ft . Wright . 

A comparison of  the actual and expected number of vehicles above various 
speeds is shown in Table 6 .  The actual number of vehicles was the number of 
vehicles traveling above the given speed with "radar on" . This was compared 
to an expected number of vehicles traveling above a given speed, which was 
c a l c u l a t e d  u s ing the d a t a  o b t a i n e d  w i t h  " ra d a r  o f f "  ( s e e  i l l u s t ra t i v e  
procedure in Appendix B) . 

The data in Table 6 show what was found to be a statistically significant 
decrease in vehicles traveling above the high speeds of 65 to 80  mph at both 
locations . The reduction was more at Florence than at Ft . Wright which would 
be logical since the speeds at the Florence station were highe r.  The t raffic  
volume at  the Florence s t ation was  about one-hal f  that a t  F t .  Wrigh t .  The 
high t raf f i c  volume combined with the restrictive roadway geometries at F t .  
Wri g h t  c o u l d  res u l t  in a g re a t e r  s a f e ty b e ne f i t  f rom t h e  r e d u c t i on i n  
exce s s ive speeding than a t  Florence even though f ewer vehicles were aff ected . 
Daily reductions in the number of  vehicles exceeding the various speeds are 
l i s t e d .  The reductions p e r  day v a ry f roin 2, 199 exceeding 65 mph a t  the 
Florence st ation to 6 exceeding 80 mph at Ft . Wright . 

A comparison of the actual and expected number of  vehicles traveling 
above various speeds is shown in Table 7 as a function of lane . At Florence, 
the reductions in speed were generally highest for the median l ane whi l e  the 
reductions were generally highes t  f or the shoulder lane at Ft . Wright . There 
were reductions in each lane at both locations, with a l l  the d i f ferences 
determined to be s tatistically significant . 

The di f ferences in actual and expected number of vehicles traveling above 
various s peeds, as a function of day of the week, are presented in Table 8 .  
There was a larger reduction in excessive speeds on the weekend a t  Florence 
than on weekday s ;  no s u c h  d i f f e re n c e  w a s  d e t e c t e d  a t  F t .  W r i gh t .  A l l  
reduc tions o f  Table 8 were s t a t i s tically s ignificant . 

The d i f ferences in actual and expected number of vehicles t raveling above 
various speeds, as a funct ion of l i ght condition, are shown in Table 9 .  At 
Florence, the reductions during darkness were s l ightly higber than those 
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during daylight . 
d a r kn e s s  a t  FL 
significant . 

There were no subs t antial differences between daylight and 
;���:,�. �ll vf th e d i f f e r e n c e s  w e r e  s t a t i s t i c a l l y  

Presented in Table 1 0  are comparisons of actual and expected numbers of 
vehicles above various speeds as a function of traffic volume . There were 
reduc t ions in every category and almost all were s t at istically significant;  
however, no t rend was detected in which the reductions could be related to 
t raf f ic volume . 

A comparison of the variation of speeds at the two s t at ions is presented 
in Tables 11  and 1 2 .  Specif icall y ,  Table 11  l is t s  the adju s t ed s t andard 
deviations of speeds at each s t at ion with "radar on" and with "radar o f f '' for 
each lane of traffic and for various combinations of radar with type of day 
and t yp e  of l igh t . These s t an d ard d e viat i o n s  were c o m pu t e d  by f irs t 
regres s ing the variance of  speed on traf f ic volume for each hour of  s tudy via 
an analysis of covariance; then computing the predicted variance of speed at 
the average level of  traffic volume in the resulting regres s ion equations; and 
f inally converting the predicted variances to predicted s tandard deviations . 
The s e  adjusted s tandard deviations of speeds were compared u s ing the analysis 
of covariance; the P values for these comparisons are listed in Table 12 . A 
summary of the significant comparisons follows . 

At the F t .  Wright s t ation the adju s t ed s tandard deviation of speeds with 
"radar on",  4 . 97, in the m e d ian l an e  is s ignif i c an t l y  l o w e r  t h an t h e  
corresponding s tandard deviation with "radar of f " ,  5 . 08 ( P  < 0 . 0097) ; the 
s t andard deviation with ''radar on" , 4 . 6 6 ,  in the center lane is significantly 
lower than the corresponding s t andard deviation with " radar o f f " ,  4 . 79 (P < 
0 . 000 5 ) . For the shoulder lane the adjusted s t andard deviation with "radar 
on" is s ignificantly lower than the s t andard deviation with "radar o f f "  for 
weekdays but not weekends or f or daylight but not darknes s .  For both the 
c e n t e r  and s houlder lanes the adj u s t e d  s t and ard d e viat ion of s p e e d s  was 
significantly higher on wee kdays as opposed to weekends and during daylight as 
opposed to darknes s .  

At the Florence s t at ion , similar results were obtained for the e f f e c t  of 
radar in that the adj u s t ed s tandard deviation of speeds was s ignif icantly 
lower when radar was on compared t o  when radar was of f for both the center and 
shoulder l anes . For the median lane there was a significant "radar by ligh t '' 
interaction ( P  = 0 . 05 4 )  that can be expl ained as follows: with " radar on'' in 
darkness the adju s t e d  s tandard deviation is 5 . 67 ,  which is cons iderably lower 
than the corresponding f igure with '' radar o f f "  ( 6 . 24 ) ; however , there is no 
e f f e c t  during daylight ( s t andard deviations of 5 . 3 8 and 5 . 36 when radar is on 
and off ,  respectively) .  The e f f ect of light is diff erent at the Florence 
s t at ion with darkness producing more variable speeds for the median l ane , less  
variable speeds for the shoulder lane, and no significant e f f ect for the 
c e n t e r  l ane . Final l y ,  t h e  adj u s t e d  s t an d ard d e viat ion of s p e e d s  i s  
significantly higher o n  t h e  weekend when compared to the weekday f o r  the 
shoulder lane at this s t at ion while the opposite is t rue for this same lane at 
the F t .  Wright s t at ion . 

The 85 th-percentil e  speed is a measure commonly used to describe traffic 
speeds . A summary of the actual and expected 8 5th-percentile speeds at the Ft . 
Wright and Florence s t at ions for the various categories is presented in Table 
1 3 . The actual speeds with "radar on" were lower than the expected speeds, 
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using the "radar o f f ' '  dat a ,  f or every category . The dif ferences , while small , 
were larger than those found f or the mean speeds at the Ft . Wright station . 
The dif f erences were larger at Florence than a t  Ft . Wright and were very 
similar to those found f or the mean speeds . No st atistical analyses were 
performed to compare the 85th-percentile speeds . 

MANUAL SPEED DATA 

The manual data collected at the four locations are summarized in Table 
14. The average speed , s t andard deviation , and the percentage of vehicles 
exceeding various speeds are presented . S t atistical t e s t s  indicated that none 
of the differences in average speed were significant . There was no general 
trend in the speeds with "radar on" or "radar of f "  at either the District 
Of f ice or Jefferson Street locations . Speeds at the Ft . Mitchell location 
were lower with "radar on" . The result s  show that the sample of  speed data 
collected manually was apparently insufficient to include all the conditions 
that would identify dif ferences expected by time of day , day of week, light 
conditions ,  and traf fic volum e s .  

All  speeds increased f rom the shoulder t o  the center t o  the median lane. 
Speeds decreased as traffic proceeded northbound from the "rest area" location 
to the "Jef ferson S treet" locat ion. 

SPEED DATA - WITH AND WITHOUT RADAR DETECTORS 

The summary of speed data f or vehicles with and without a radar detector 
is presented in Table 1 5 .  The data also are summarized with "radar on" and 
"rad.ar o f f ". All data were collected in the median lane at the F t . Wright 
speed monitoring s t ation . The analysis showed that , when the radar was off , 
the percentage of vehicles with a speed over specified high speeds was higher 
for vehicles with radar detector s .  Conversely, when t he radar was on,  the 
percentage of vehicles with speeds over these high speeds was higher for 
vehicl e s  without a r a d a r  d e t ec t or . I t  i s  a l s o  int e r e s t in g  t o  n o t e  t h e  
reduction in the percentage o f  vehicles with detectors t raveling above these 
s p e e d s  when the r adar was on. For examp l e , t h e  p e r c e n t a g e  of v e h ic l e s  
exceeding 6 5  mph was about 3 6  percent for vehicles with radar detectors during 
"radar o f f "  conditions and this percentage decreased to about 20 percent with 
"radar on" .  Conversely , this percentage did not change f or vehicles with no 
radar detector , with 28 percent during "radar o f f "  and 27 percent during 
"radar on" . 

A comparison of  mean speeds between the four conditions given in Table 15  
u s ing a one-way analysis of variance F t e s t , indi c a t ed s t a t is t i c a l l y  
significant dif ferences i n  the means. This permitted the construction o f  the 
f o l l owing three cont r a s t s  of  i n t er e s t :  1 )  a c o n t r a s t  f or t e s t in g  t h e  
dif ference between the e f f ect o f  radar f o r  cars with detectors and the e f f ect 
of radar for cars without detectors (interaction between radar and detectors ) ,  
which was significant ( P  < 0.0001 ) ;  2) a contrast for testing the ef f ect of 
radar for cars with detectors , which was significant ( t  = 3 . 5 6 ,  P < 0 . 0001 ) ;  
and 3 )  a contrast for t e sting the ef fect o f  radar for cars without detector s ,  
which w a s  not significant (P  > 0 . 50 ) . These data show that, while mean speeds 
decreased significantly for cars with detectors when comparing "radar o f f "  and 
"radar on" conditions ( 6 4 . 64 mph compared to 62 . 6 0  mph ) , mean speeds did not 
change significantly for cars without detectors ( 6 3 . 5 7  mph compared to 63 . 49 
mph ) .  With "radar of f " ,  the average speeds of vehicles with detectors were 
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higher than vehicles without detectors ( 64 . 64 mph compared to 6 3 . 57 mph ) ; and 
convers e ly ,  with "radar on", the aver age speeds of vehicles without detectors 
were higher than vehicles with detectors ( 6 3 . 49 mph compared to 62 . 60 mph ) . 

A s t a t is t ical ana ly s is of the p e r ce n t a ge of vehicles e x c e e d i n g  t h e  
various speed levels was per formed . For each speed level, Chi-Square t e s t s  
were performed for the four conditions given in Table 15 .  When this result 
was s ignificant, Chi -Square t e s t s  were conducted comparing radar on and off 
for vehicles with and without det ectors as well as data for vehicles with and 
without d e tectors for the radar on and off. When the data for vehicles with 
radar detectors were analyzed, it was found that the percent age exceeding 65  
mph was reduced b y  a s t a t is t ically significant amount with the "radar on" 
( 1 9 . 8  p e r cen t )  compared to "radar off" ( 3 6 . 4  p e r ce n t ) .  No s ignific a n t  

differences were found comparing the data for vehicles without r adar detectors 
when "radar on ' '  and ' 'radar off" conditions were compared . Under "radar off" 
conditions , the percentage of vehicles exceeding 65  mph ( 3 6 . 4  percent compared 
t o  27 . 7  p e r cen t )  and 70 mph ( 1 0 . 6  p e r c e n t  comp a r e d  t o  5 . 0  p e r ce n t )  w a s  
s t a t is t ically higher for vehicles w i t h  r a d a r  d e t e c t o r s  ( t h e  p e r c e n t  of 
vehicles exceeding 60 mph was sta t ist ically (marginally) higher for vehicles 
with detector s ) . Under "radar on" conditions , the percent age of vehicles 
exceeding 60 mph (80. 4 percent compared t o  7 1 . 9  percent ) was found t o  be 
statistically (marginally) higher for vehicles without a radar detector . 

The change in the variability of speeds can be shown in the s t andard 
deviation s .  A comparison between the s t andard deviation of speeds under the 
four conditions given in Table 15 was made using Bart let t ' s s t at is t ic ( P  < 
0 .05 ) . In light of this s ignificant result , F statis t ics were used to compare 
the s t andard deviations between radar on ( 3 .  74) and off ( 4 . 64 )  for car s  with 
detectors (P < 0 . 01)  and to compare the s t andard deviations between r a dar on 
( 4 . 02 )  and off ( 4 . 2 1 )  for cars without detectors (P < 0 . 05 ) . These data show 
that the variability of speeds was decreased s ignificantly under the "radar 
on" condition for vehicles with radar detectors as well as for those without 
d e t e c t or s . For vehicle s with r ad a r  d e t e c t o r s ,  t h e  s t an d a r d  d e via t io n  
decreased s ubstantially ( 4 . 64 compared to 3 .  74 )  a s  a result o f  radar . When 
the r adar was off the s t andard deviat ion of speeds of vehicles with det ectors 
was higher than without detect or s  ( 4 . 64 compared to 4 .21 ) ;  when the radar was 
on , the s t andard deviation of speeds of vehicles without detectors was higher 
than with detectors ( 4 . 02 compared to 3 .  7 4 ) . T h e s e  d a t a  s h ow t h a t  t h e  
variability of speeds was decreased under the ' ' radar on' '  condition , especially 
for vehicles with radar detectors. 

SPEED DATA - WITH AND WITHOUT POLICE ENFORCEMENT 

The effect of active enforcement on speeds is shown in Table 1 6 .  The 
data show that both the mean speeds and the percentages of vehicles exceeding 
various speeds were reduced as a r e s ult of active police enforcement . These 
reductions occurred both with "radar on'' and ''radar off' ' .  The reductions in 
mean speed and the percentage exceeding 65  mph and 70 mph were determined to 
be s ta t is t ically s ignificant .  

RADAR DETECTOR DATA 

A sample of 318  t r ucks was inspected by the Division of Motor Vehicle 
Enforcement during its r e gular inspect ion act ivit ies at the Sco t t  County weigh 
s t a t ion on I 75 between May 1 5  and June 1, 1987 . A visual inspect ion of the 
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t ruck cab interiors revealed that 1 3 5 ,  or 4 2 . 4  percent , of  the trucks had 
radar detectors . 

Obs e r v a t ions of  the number of  vehi c l e s  w i t h  v i s i b l e  d e t e c t o r s  w e r e  
conducted on 14 days between June 2 and August 2 2 ,  1987 , o n  I 7 5  during trips 
between Lexington and northern Kentucky.  A sample of 768 cars between June 2 
and July 30 showed that 6 6 ,  or 8 .  6 percent , had radar detectors . Another 
sample between August 4 and August 22 classified the cars into in-state and 
out-of-s t a t e .  There was very little d i f f erence between in-state and out-of 
s t a t e  with 1 3 . 5  percent ( 5 5  of 406)  in-st at e  cars and 1 2 . 9  percent (55  of 426)  
out-of-state cars having radar detectors . Combining all  the data yielded 1 1 . 0  
percent o f  cars with detectors . 

ACCIDENT ANALYSES 

A summary of the analysis of accident records is  presented in Table 17 . 
The summary f or the 1 2 . 3-mile s ection between the KY 338  interchange and the 
Ft . Mitchell (US 2 5 )  interchange w.as tabulated separately from the 4 . 1-mile 
section between the F t .  Mitchell interchange and the Ohio River . The sect ion 
between KY 3 3 8  and Ft . Mitchell had an average ADT of about 82 , 000 over the 
f our-year s t udy period compared with about 102 , 000 for the section between Ft . 
Mitchell and the Ohio River . During the t ime covered by the radar experiment , 
there was basically full radar coverage of the section between F t .  Mitchell 
and the Ohio River and partial coverage for the other section . 

The number o f  a c c i d e n t s  and a c c i d e n t  r a t e  w e r e  much h i gh e r  f o r  t h e  
section between F t .  Mitchell and the Ohio River . The accident rate for this 
section during the three years prior to truck diversion and initial radar 
installations was 245 accidents per 100 MVM. This was above the statewide 
average of 1 5 6  accidents per 100 MVM and a three-year crit ical rate of  171 
accidents per 100 MVM f or urban interstates . Critical rates for various types 
of highways in Kentucky were determined as part of other research ( 3 ) . In 
general ,  t h e  c r i t i c a l  r a t e  f o r  a t y p e  o f  h i ghway i s  c a l c u l a t e d  u s i n g  
statistical tests t o  determine whether the accident rate for a specific class 
of  highway is  abnormally high compared t o  a predetermined average f or highways 
with similar characteristics . The s tatistical tests are based on the commonly 
accepted assumption that accidents approximate the Poisson distribution. 

The accident rate for the section between the KY 338  and Ft . Mitchell 
interchanges was much lower (a rate of 42 accidents per 100 MVM during the 
three years prior to truck divers ion and radar installations ) .  Although this 
section of  I 7 5  is  classified as  an urban interstat e ,  some part s  are more 
representative of a rural inter s t a t e .  The average rate for rural interstates 
is 6 9  accidents per 100 MVM and for similar urban interstates the rate is  156 
accidents per 100 MVM. 

The data were summarized for a three-year period prior to July 1 9 8 6  and a 
one-year period after that d a t e .  That d a t e  coincided with a diversion of 
northbound trucks from I 75 onto I 275 and also represents the approximate 
date when the unmanned radar was s tarted . Both of these f actors could have 
the poten t i al for affecting accidents within the northbound l anes in the July 
1986 through June 1987 time period. Also,  the impact should be most obvious 
on the section between Ft . Mitchell and the Ohio River since both f actors 
would apply to the total length of this section .  However ,  only a portion of 
the s e c t i on between the KY 3 3 8  and F t . M i t ch e l l  i n t e r ch a n g e s  w ou l d  be 
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affected.  

A comparison between the two roadway sect ions and two time periods showed 
that the major change was on the sect ion between Ft . Mitchell and the Ohio 
River . Speci f ically , the accident rate was reduced during the July 1986 to  
June 1987 t ime period . This was  primarily the  result of  a reduct ion in  the 
number of accidents in  the northbound direction , which was shown to  be related 
to a reduct ion in the number of truck accidents .  This would be related to  the 
truck diversion.  It  also should be noted that there was a reduction in the 
percentage o f  speed-related accidents for northbound traf f i c  in this section ,  
which could be  related to  the unmanned radar . 

SUM!1ARY AND CONCLUSIONS 

Following i s  a summary of the major findings and conclusions from the 
analyses performed during this s tudy . 

1 .  At the Ft . Wright speed monitoring s tation ,  there was no s tatistical 
difference in mean speeds with "radar on" and "radar off" . 

2 .  At the Florence speed monitoring stat ion , data indicated the mean speeds 
showed a statistically significant decrease with ' 'radar on'' . 

3 .  At both speed monitoring stations , there were statistically signif icant 
reduct ions in the numbers of vehicles exceeding speed levels of 65  to 80  
mph when '' radar on'' ( a c t u a l )  and  '' r a d a r  o f f '' ( expe c t e d )  s pe e d s  w e r e  
compared . 

4 .  Unmanned radar was demonstrated to  be an effect ive means of reduci ng the 
number of "high-speed" drivers . The reduction per day in  numbers of 
vehicles exceeding the speed limit ( 5 5  mph) by 15 mph was det ermined to 
be approximately 900  at Florence  as comp a r e d  to approx i m a t e l y  3 5 0  
vehicles  per day exceeding the speed l imit ( 5 0  mph) by 1 5  mph at F t .  
Wright . 

5 .  The variability of speeds at the speed monitoring s tat ions ( a s  measured 
by the s t andard deviation ) d e c r e a s e d  w i t h  '' r a d ar on '' a s  c o m p a r e d  t o  
"radar o f f " .  

6 .  The 8 5 th-percenti l e  
monitor ing stat ions . 
s tat ion . 

speeds  were  lower  w i t h  " ra d a r  on '' a t  t h e  s p e e d  
The d i f f erences were very small a t  the F t .  Wright 

7 .  The manual data collect ion did  not reveal any statistically s ignif icant 
differences when comparing mean speeds with ''radar on'' and ' 'radar of f '' . 
Result s  indicated that the sampling periods were apparently i nsuf f icient 
to  include all  condit ions that might identify dif ferences that were shown 
at locations where automati c  equipment was used to collect continuous 
data .  

8 ;  About 4 2  percent of trucks and 1 1  percent of c ars were observed t o  have 
radar detector s .  There was no substantial d i f ference in  the percentage 
of in-state and out-of-state cars with radar detector s .  
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9 .  Speeds of vehicles with and without detectors for "radar on" and "radar 
o f f "  condi t i ons i n d i c a t e d  t h a t  t h e  u s e  o f  r a d a r  d e t e c t o r s  had a 
significant effect on vehicle speeds . Vith "radar on" conditions , the 
speeds of vehicles with radar detectors decreased significantly compared 
t o  the "radar o f f "  condi t ions , whi l e  t h e  s p e e d s  of v e h i c l e s  w i thout 
detectors were not affected by the radar . These data also indicated that 
the variability of speeds was decreased under the "radar on" condition , 
especially for vehicles with radar detectors . 

1 0 .  A c t i v e  p o l i c e e n f o r c e m e n t  w a s  f o u n d  t o  p r o d u c e  a s t a t i s t i c a l l y  
s igni f i c ant reduct ion in mean s p e e d s  a n d  t h e  p e r c e n t a g e  o f  v e h i c l e s  
exceeding various speeds .  

1 1 .  Accidents in the northbound direction on I 7 5  between Ft . Mitchel l  and 
the Ohio River were f ound to have decreased in the one-year period after 
July 1986 compared t o  the three-year period befor e .  This reduct i on was 
apparently related to the truck diversion , and, possibly , the unmanned 
radar. There was a reduction in the percentage of truck-related and 
speed-related accidents for northbound traffic in this section . 

RECOMMENDATIONS 

The r e s u l t s  f rom analyses of d a t a  a t  t h e  s p e e d  m on i t o r i ng s t a t i o n s  
demonstrated that the unmanned radar had the significant e f f ect of  reducing 
the number of  vehicles traveling at excessive speeds . It should be noted that 
even though the effect of  unmanned radar was dramatic at Florenc e ,  it i s  
que s t i onable whether continuation o f  unmanned r a d a r  i s  j u s t i f i a b l e  a t  a 
location where the accident rate is rel atively low . Howeve r ,  data at the Ft . 
Wright location show that unmanned radar may have a positive effect and reduce 
speeds at a location where higher speeds have a much greater potential of 
i n c r e a s ing a c c i d en t s . For the purpo s e s  of e v a l u a t i o n , t h e  d a t a  s u ppor t 
continuation of the use of unmanned radar throughout the study area at least 
until a determination is  made of the impact on accidents .  

To det ermine whether the speed-reducing e f f ect of unmanned radar has 
resulted in a reduction in accidents , a longer-term in-depth accident s tudy 
should be conducted . 
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TABLE 1 .  LOCATION OF UNMANNED UNITS IN PARTIAL AND FULL COVERAGE AREAS 
= = = = = = = = = = = = = = = == = � � = = = = � � = � = = = � � = =============== ========================== 

NUMBER 

1 
2 
3 
4 
5 
6 

7 
8 
9 

1 0  
1 1  

1 2  

13  
1 4  
1 5  

MILEPOINT 

1 78 . 2  
1 79 . 2  
1 80 . 5* 
1 82 . 9* 
1 84 . 5  
1 84 . 5  
186 . 2* 
1 87 . 2  
1 87 . 7 * 
1 88 . 0  
1 88 . 6  
189 . 2  
189 . 7* 

1 89 . 7  

1 90 . 3  
1 90 . 3  
1 91 . 2  

LOCATION DESCRIPTION 

Beginning of Partial Coverage Area 
At Existing Speed Monitoring Station 
US 42 Interchange 
Turfway Road Interchange 
I 275  Interchange (unit aimed south) 
I 275 Interchange (unit aimed north )  
Buttermil k  Pike - KY 3 7 1  (District Of fice )  
Beginning of Full Coverage Area 
Ft . Mitchell - Dixie Highway Interchange (US 2 5 )  
Between Ft . Mitchell and Ft . Wright Interchange 
Ft . Wright - Kyles Lane Interchange 
North of Ft . Wright - Kyles Lane Interchange 
Covington C ity Limits - New Speed Monitoring Station 
(unit aimed south) 
Covington City Limits - New Speed Monitoring Station 
( unit aimed north) 
Jeffer son S t .  (unit aimed north) 
Jef ferson St . (unit aimed south) 
On Bridge Approach at Ohio River 

* Locations where radar units were initially installed in the 
summer of 1986 . 
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TABLE 2 .  LOCATION OF DATA COLLECTION S ITES 
= === = = = = = = = = == = === = = = = = = = = = = = = = = = = = = = = ======================== 

NUMBER MILEPOINT LOCATION DESCRIPTION TYPE 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 176 . 8  Rest Area Manual 

2 179 . 2  Spee d Moni tor ing Station Automatic 

3 186 . 2  Highway District Office Manual 

4 187 . 7  Ft . Mitchell Interchange Manual 

5 1 8 9 . 7  Speed Monitoring Station Automatic 

6 1 90 . 3  Jefferson S t .  Overpass Manual 
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TABLE 3 .  CALIBRATION OF SPEED DISTRIBUTION MODELa 
= = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

SPEED RANGE IN MIDPOINT OF 
INTERVAL SPEEDS SPEED RANGE ao a1 R2 

( i )  ( mph) (MSi ) 
------ - -------- ------- ----------- --- ---- - ----- - ------------ - - - ---- -------

1 ( 35  3 3  0 . 00532975 0 . 000171737 0 . 10 

2 36-40 38 0 . 00512458 0 . 000223322  0 . 2 6 

3 41-45 43 0 . 0140188 0 . 00083977 0 . 48 

4 46-50 48 0 . 0702431 0 . 00623933  0 . 7 6  

5 51-55 53 0 . 028337  0 . 0310620 0.  92 

6 56-60 58 0 . 195454 0 . 0290890 0 . 88 

7 61-65 63 0 . 415943 - 0 . 0153434 0 . 5 7 

aEquation 1 .  
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TABLE 4 .  ADJUSTED MEAN SPEEDS FROM ANALYSIS OF COVARIANCEa 

== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = ====== = =  

VARIABLE CATEGORY 

All All 

Day of Weekday 
Week Weekend 

Light Daylight 
Darkness 

All All 

Day of Weekday 
Week Weekend 

Light Daylight 
Darkness 

LANE 

MEDIAN CENTER SHOULilER 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
RADAR ON RADAR OFF RADAR ON RADAR OFF RADAR ON RADAR OFF 

FLORENCE 

64 . 50 6 6 . 36 62 . 06 6 3 . 72 57 . 15 5 8 . 61 

6 5 . 07 6 6 . 45 6 2 . 5 2  6 3 . 79 57 . 41 5 8 . 58 
63 . 93 6 6 . 2 8  6 1 . 60 6 3 . 65 5 6 . 90 5 8 . 64 

6 5 . 42 6 7 . 27 63 . 11 6 4 . 4 5  57 . 75 5 8 . 88  
63 . 58 6 5 . 4 6  61 . 01 62 . 99 5 6 . 56 58 . 34 

FT. WRIGHT 

6 2 . 82 6 2 . 98 57 . 8 5  5 7 . 8 8  5 4 . 57 54 . 46 

62 . 74 6 2 . 91 57 . 7 1  57 . 77 5 3 . 58 5 3 . 52 
62 . 8 9  6 3 . 05 57 . 9 9  5 8 . 00 5 5 . 56 55 . 40 

64 . 26 64 . 40 5 9 . 01 5 9 . 11 5 5 . 65 55 . 48 
6 1 . 3 8  6 1 . 56 5 6 . 6 9  5 6 . 6 6  5 3 . 4 8  53 . 44 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
aMean speeds are adj usted t o  the average level of traffic  volume 

in the lane . 
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TABLE 5 .  P-VALUES FR0!1 ANALYSIS OF COVARIANCE - MEAN SPEEDS a 
===============------· - - - -- - - - - - - - - -���======================================== 

LANE 

VARIABLE MEDIAN CENTER SHOULDER 

FLORENCE 

Covariate 
Volume 0 . 0001 0 . 0001 0 . 0001 

Main Effects 
Radar 0 . 0001 0 . 0001 0 . 0001 
Day 0 . 0002 0 . 0001 0 . 03 5 6  
Light 0 . 0001 0 . 0001 0 . 0001 

Two-Factor Interactions 
Radar*Day 0 . 0048 0 . 0016 0 . 0105  
Radar*Light 0 . 9304 0 . 0083 0 . 0035  
Day*Light 0 . 0255 0 . 1490 0 . 9267  

Three-Factor Interact ion 
Radar*Day*Light 0 . 3469 0 . 2122 0 . 7898  

FT . WRIGHT 

Covariate 
Volume 0 .  0001 0 . 0001 0 . 8246 

Main Effects  
Radar 0 . 0529 0 . 6649  0 . 2599 
Day 0 . 0817 0 . 0010 0 . 0001 
Light 0 . 0001 0 . 0001 0 . 0001 

Two-Factor Interactions 
Radar*Day 0 . 9222 0 . 7638  0 . 6041 
Radar•Light 0 .  84 78 0 . 4061 0 . 4706  
Day•Light 0 . 0001 0 . 0001 0 . 0010 

Three-Factor Interact ion 
Radar*Day*Light 0 . 2683  0 . 1594 0 . 26 7 5  

aAn e f f ect  of mean speed is  statistically s ignif ican t  for small values 
of P ,  generally those less than 0 . 0500 . P-values are based on Type I sum 
of squares for the covariate and Type III  sum of squares elsewher e .  
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!111! 6.  11111 IFFIC!S OJ !U!ill OF VEH!CLIS IBOVE VIllOUS SPEEDS 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

IUIBEI Oil! SPEED 

IU!BEI OVEI SPEED P!ICE!! OVll SPIED PIICE!T Pll BOD!"' 
LOCl!JOI SPIED ------------------------ ---------------------- IIDUCIIOI - - - -------------------

liD!! 0! mu orr lllll 01 mu orr DUE TO i!Dli 01 mn orr mumo& 
(lCTUlL ) '  (!!PECT!D) tt (ICIUIL) (IIPICTEI) llDli (ICIUIL) (liPEC!lD) m DIY 

- - - ----------------------------------------------------------------------------------------------------------------
!larence 10 151 1 , 265 0 .32  0 .53  10.6 3 . 5  5 . 0  36 

15 2 , 336 1,396 o. 99 1.16 16.9 11.0  20 .I  231 

10 11.954 19,i2B 5.06 I. JB 39 .1  56.5 93.1 894 

65 55,631 15.023 23.53 31.13 25.8 l62.8 351.5  2199 

Ft .  lright 80 983 1 , 210 0 .05  0.06 20 .6  1 .0 l . l  6 

1 5  5 '  018 6,228 0 . 2 3  0.31 2 5 . 8  5.  2 6. 5 3 1  

10 IUIO 50' 668 2.01 2 .53  18 .2  16. 8  52.8  114 

65 258,991 213,301 11.90 13.12 ll.l 269.1 284.6 lSI 
------------- -----------------------------------------------------------------------------·-·-----··---------------

• lctual nuaber of vehicles recorded above given speed 1ith 'radar an'. 
•• E1pected nuaber of vehicles above given speed using data obtained rith 'radar off'. 

'" Based an mher of ham of data obtained 1ith 'radar on' (635 lane-ham at 
!Iorence and 2,881 lane-hours at ! t .  iriqht ) .  

late: 111 differences were significant at the 0.05 level of significance. 
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TABLE 7 .  RADAR EFFECTS ON NUMBER OF VEHICLES ABOVE VARIOUS SPEEDS 
AS A FUNCTION OF LANE 

=================================================================================== 

NUMBER OVER SPEED PERCENT OVER SPEED 

RADAR ON RADAR OFF 
LOCATION CATEGORY SPEED ( ACTUAL) (EXPECTED) 

Florence Median 
Lane 

Ft . 
Wright 

Center 
Lane 

Shoulder 
Lane 

Median 
Lane 

Center 
Lane 

Shoulder 
Lane 

80 
75 
70 
65 

80 
75 
70 
65  

80 
75 
70 
65 

80 
75 
70 
65 

80 
75 
70 
65  

80 
75 
70 
65 

290  
975  

5, 049 
2 1, 218  

362  
1 , 116  
5 , 842  

28, 551  

99  
245  

1, 063  
5, 862  

652  
3 , 437  

3 3, 540 
1 91, 890  

204  
1 , 000 
7 , 9 3 3  

4 8 , 657  

1 2 7  
5 8 1  

3 ,467  
1 8, 4 44 

528  
1 , 9 1 8  
8, 560 

27, 593 

599  
2, 100 
9, 554 

3 8 , 823  

139  
378  

1, 714 
8, 608 

758  
4 , 214 

3 7, 453  
2 00, 978  

257  
1, 226 
9, 162 

53,016  

226  
789  

4, 053 
1 9 , 308 

RADAR ON RADAR OFF PERCENT 
(ACTUAL) ( EXPECTED) REDUCTION 

0 . 63 
2 . 1 3 

11 . 01 
46 . 29 

0 . 34 
1 . 05 
5 . 49 

26 . 84 

0 . 12 
0 . 29 
1 .  26 
6 . 96 

0 . 09 
0 . 48 
4 . 70 

26 0 92 

0 . 02 
0 . 11 
0 . 88 
5 . 41 

0 . 02 
0 . 10 
0 . 61 
3 . 27 

1 . 1 5 
4 . 18 

1 8 . 6 7  
6 0 . 1 9  

0 . 56 
1 . 97 
8 . 98 

3 6 . 50 

0 . 16 
0 . 4 5  
2 . 03 

10 . 22 

0 . 11 
0 . 59 
5 . 25 

2 8 . 19 

0 . 03 
0 . 14 
1 . 02 
5 . 90 

0 . 04 
0 . 14 
0 .  7 2  
3 . 42 

45 . 1  
49 . 2  
41 . 0  
23 . 1  

39 . 6  
4 6 . 9  
3 8 . 9  
26 . 5  

2 8 . 8  
35 . 2  
38 . 0  
31 . 9  

1 4 . 0  
18 . 4  
1 0 . 4  
4 . 5  

2 0 . 6  
18 . 4  
13 . 4  
8 . 2  

43 . 8  
26 . 4  
1 4 . 4  
4 . 5  

Not e :  All dif ferences were s ignificant at the 0 . 05 level of significance.  
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TABLE 8 .  RADAR EFFECTS ON NUMBER OF VEHICLES ABOVE VARIOUS SPEEDS 
AS A FUNCTION OF DAY OF WEEK 

======================================================================== =========== 
NUMBER OVER SPEED PERCENT OVER SPEED 

RADAR ON RADAR OFF 
LOCATION CATEGORY SPEED (ACTUAL) ( EXPECTED) 

RADAR ON RADAR OFF PERCENT 
(ACTUAL) (EXPECTED) REDUCTION 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Florence Weekday 80 610 1 , 002 0 . 34 0 . 55 39 . 1  

7 5  1 , 909 3 , 494 1 . 06 1 . 9 3  4 5 . 4  
70 9 , 744 1 5 , 489 5 . 39 8 . 57 3 7 . 1 
6 5  44 , 004 57 , 53 8  2 4 . 36 3 1 . 85 2 3 . 5  

11eekend 80 141  264 0 . 25 0 . 47 46 . 6  
7 5  427 901 0 . 76 1 . 61 5 2 . 6  
70  2 , 210 4 , 339  3 . 96 7 . 77 49 . 1  
65  1 1 '  627 1 7 , 485  20 . 83 31 . 3 2  33 . 5  

Ft . 11eekday 80 6 8 9  8 6 2  0 . 04 . 0 . 0 5  20 . 1  
11right 7 5  3 , 5 13  4 , 394 0 . 20 0 . 26 20 . 0  

70 3 2 , 542 3 6 , 644 1 . 90 2 . 1 4  1 1 . 2  
6 5  193 , 56 6  204 , 756 1 1 . 3 3 1 1 . 99 5 . 5  

Weekend 80 294 378  0 . 06 0 . 08 22 . 2  
7 5  1 , 505 1 , 834 0 . 32 0 . 39 1 7 . 9  
70  1 2 , 398  1 4 , 025  2 . 65 3 . 00 11 . 7  
6 5  6 5 , 425  68 , 546 1 3 . 99 14 . 66 4 . 6  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Note : All  differences were significant at the 0 . 05 level of s ignif icanc e .  
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TABLE 9 .  RADAR EFFECTS ON NUMBER OF VEHICLES ABOVE VARIOUS SPEEDS 
AS A FUNCTION OF LIGHT CONDITION 

=================================================================================== 

NUMBER OVER SPEED PERCENT OVER SPEED 

RADAR ON RADAR OFF 
LOCATION CATEGORY SPEED (ACTUAL) ( EXPECTED) 

Florence Daylight 

F t .  
Wright 

Dark 

Daylight 

Dark 

80 538  
75 1 , 725  
70 9 , 131  
65  43 , 083 

80 213  
7 5  611 
70 2 , 823  
65  1 2 , 548 

80 646 
75 3 , 616 
70 3 5 , 166 
65  206 , 1 33  

80 337  
7 5  1 , 402 
70 9 , 744 
65 5 2 , 858  

867 
3 , 223 

1 5 , 050 
5 7 , 301 

399 
1 , 173 
4 , 779  

17 ' 722 

835 
4 , 486 

3 9 , 579  
217 , 200 

405 
1 , 742 

11 , 089 
5 6 , 102 

RADAR ON RADAR OFF PERCENT 
(ACTUAL) (EXPECTED) REDUCTION 

0 . 3 3  
1 .  06 
5 . 59 

2 6 . 40 

0 . 2 9  
0 . 84 
3 . 86 

17 . 20 

0 .04  
0 . 2 2  
2 . 15 

1 2 . 60 

0 . 06 
0 . 26 
1 . 80 
9 . 79 

0 . 5 5  
1 .  9 3  
8 . 57 

3 5 . 10 

0 . 55 
1 . 60 
6 . 54 

24 0 20 

0 . 05 
0 . 27 
2 . 42 

13  0 28  

0 .0 8  
0 .  3 2  
2 . 05 

10 . 3 9 

37 . 9  
46 . 5  
3 9 . 3  
24 . 8  

46 . 6  
47 . 9  
40 . 9  
2 9 . 2  

2 2 . 6  
1 9 . 4  
1 1 . 1  
5 . 1  

16 . 8  
1 9 . 5  
1 2 . 1  

5 . 8  

Note : A l l  dif ferences were significant at the 0 . 05 level of s ignif icanc e .  
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TABLE 1 0 .  RADAR EFFECTS ON NUMBER OF VEHICLES ABOVE VARIOUS SPEEDS 
AS A FUNCTION OF TRAFFIC VOLUME 

=================================================================================== 

NUMBER OVER SPEED PERCENT OVER SPEED 
- - ------ - - - ----- -- - - -- - -- - ----- ------ -------

RADAR ON RADAR OFF RADAR ON RADAR OFF PERCENT 
LOCATION CATEGORY SPEED (ACTUAL} (EXPECTED} (ACTUAL} (EXPECTED} REDUCTION 
- - ----------------------- ---- ------------- --- ---- --- - ------- ------- - - - ---- --- - - ----
Florence Less than 80 202 3 9 3  0 . 46 0 . 89 4 8 . 6  

300 VPH 7 5  667 1 , 24 3  1 . 51 2 . 82 46 . 3  
10 2 , 946 4 , 8 10 6 . 69 1 0 . 9 2  38 . 8  
65 11 , 366 1 5 , 230 2 5 . 80 3 4 . 57 25 . 4  

300-599 VPH 80 281 448 0 . 26 0 . 42 37 . 3  
7 5  849 1 , 621 0 . 79 1 . 51 47 . 6  
70 4 , 496 7'  571 4 . 19 7 . 05 40 . 6  
6 5  2 0 , 928 2 8 , 2 3 6  1 9 . 51 2 6 . 28 25 . 9  

600-899 VPH 80 234 374 0 . 3 1 0 . 50 37 . 4  
75 729 1 , 376  0 . 98 1 . 84 47 . 0  
70 3 , 960 6 , 597 5 . 30 8 . 84 40 . 0  
6 5  20 , 09 3  2 7 , 501 2 6 . 91 36 . 84 26 . 9  

900-1 . 200 80 3 4  5 1  0 . 3 3  0 . 49 3 3 . 3 • 
VPH 7 5  91  155  0 . 88 1 . 50 41 . 3  

70  5 52 851  5 . 35 8 . 24 35 . 1  
6 5  3 , 244 4 , 056 3 1 . 42 3 9 . 29 20 . 0  

Ft . Less than 80 154 192 0 . 16 0 . 20 19 . 8• 
Wright 3 00 VPH 7 5  580 7 5 6  0 . 61 0 . 79 23 . 3  

70 2 , 993 3 , 415  3 . 15 3 . 59 12 . 4  
6 5  1 1 '  599 1 2 , 4 3 5  1 2 . 20 1 3 . 08 6 . 7  

300-599 VPH 80 176  214 0 . 08 0 . 10 17 . 8• 
7 5  7 6 1  9 4 8  0 . 35 0 . 44 1 9 . 7  
70 5 , 530 6 '  369 . 2 . 57 2 . 96 1 3 . 2  
6 5  27 , 283 2 8 , 675  1 2 . 6 9  1 3 . 34 4 . 8  

600-899 VPH 80 280 371 0 . 05 0 . 07 24 . 5  
7 5  1 , 469 1 , 7 8 4  0 . 27 0 . 33 17 . 6  
70  1 3 , 057 1 4 , 057 2 . 41 2 . 59 7 . 1  
6 5  6 8 , 404 7 0 , 708 1 2 . 6 3  1 3 . 0 5  3 . 2  

900-1 , 200 80 249 293  0 . 05 0 . 05 15 . 0• 
VPH 7 5  1 , 359  1 , 664 0 . 25 0 . 31 1 8 . 3  

10 14 , 445 1 5 , 8 50 2 . 67 2 . 93 8 . 9  
6 5  8 6 , 790 9 1 , 287 1 6 . 0 5  1 6 . 88 4 . 9  

Over 1 , 200 80 124 170 0 . 02 0 . 02 2 7 . 0  
VPH 7 5  8 4 9  1 , 075 0 . 11 0 . 14 21 . 0  

70 8 , 9 1 5  1 0 , 978 1 . 14 1 . 40 1 8 . 8  
6 5  64 , 9 1 5  7 0 , 1 9 6  8 . 29 8 . 97 7 . 5  

- -- - -- ------- - --- -- -------- --- -- - -- - - - - --- - ----- - - ----- --------- ------ - - - - --- - -----
* All d i f f erences were significant at the 0 . 05 level of significance except those 

noted with an asterisk.  
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TABLE 1 1 .  STANDARD DEVIATION OF SPEED FROM ANALYSIS OF COVARIANCEa 
=========================�==================================================== 

LANE 

VARIABLE CATEGORY MEDIAN CENTER SHOULDER 

RADAR ON RADAR OFF RADAR ON RADAR OFF RADAR ON RADAR OFF 

FLORENCE 

All All 5 . 52 5 . 8 2 5 . 3 8 5 . 51 5 . 41 5 . 58 

Day of lleekday 5 . 57 5 . 60 5 . 3 5  5 . 47 5 . 31 5 . 48 
\leek lleekend 5 . 48 6 . 02 5 . 42 5 . 55 5 . 51 5 . 68 

Light Daylight 5 . 3 8  5 . 36 5 . 41 5 . 44 5 . 55 5 . 6 5 
Darkness 5 . 67 6 . 24 5 . 3 6 5 . 57 5 . 28 5 . 51 

FT .  \/RIGHT 

All All 4 . 9 7  5 . 08 4 . 66 4 . 7 9  6 . 02 6 . 08 

Day of lleekday 4 . 9 5 5 . 08 4 .  7 1  4 . 83 6 . 27 6 . 3 9 
\leek lleekend 4 . 99 5 . 08 4 . 6 1  4 . 74 5 . 76 5 . 7 6 

l.ight Daylight 4 . 82 4 . 91 4 .  7 1  4 . 80 5 . 93 6 . 05 
Darkness 5 . 1 2  5 . 24 4 . 6 2  4 . 77 6 . 11 6 . 1 2 

aMean variances of speed are adjusted to the average level o f  
traf f ic volume in the lane . S tandard deviations reported above are 
square roots of the adjusted mean variances . 
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TABLE 1 2 .  P-VALUES FROM ANALYSIS O F  COVARIANCE - MEAN VARIANCE O F  SPEEDa 

= == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = ==== = = = = = = = = = = = ======== 

LANE 
- - - - - -- - - -- - - - - - - - - - - - - - - --- - -- - ----------- - - - - - --

VARIABLE MEDIAN CENTER SHOULDER 
-- - - -- -- - - -- - - ------ - - - - - - - - - - - - - - - - ----- - - - - - - --- - - - - - ---- -- - - - - - - - - - - - - -- ---

FLORENCE 
- -- - - -- - - -- - - - - -- - - - - - ----- - - - - ----- - - - - - - ---- - - - - - - - ---- ------- ------ - - - - - - - -
Covariate 

Volume 0 . 0001 0 . 0001 0 . 0025 

Main E f f e c t s  
Radar 0 . 0683 0 .  0114 0 . 0001 
Day 0 . 2860 0 . 1355  0 . 0001 
Light 0 . 0037 0 . 5561 0 . 0002 

Two-Factor Interactions 
Radar•Day 0 . 1069 0 . 9690 0 . 8921 
Radar*Light 0 . 0540 0 . 0564 0 . 1 172 
Day* Light 0 . 5915 0 . 7538 0 . 0009 

Three-Factor Interaction 
Radar*Day*Light 0 . 1571 0 . 6 2 1 8  0 . 6195 

FT. WRIGHT 

Covariate 
Volume 0 . 0001 0 . 0001 0 . 0001 

Main Effects 
Radar 0 . 0097 0 . 0005 0 . 0456 
Day 0 . 6856 0 . 0127 0 . 0013 
Light 0 . 0001 0 . 2 2 3 2  0 . 0001 

Two-Factor Interact ions 
Radar*Day 0 . 6 341 0 . 9130 0 . 0441 
Radar*Light 0 . 5 9 1 5  0 . 4107 0 . 06 1 6  
Day*Light 0 . 0003 0 . 0284 0 . 0001 

Three-Factor Interactions 
Radar*Day*Light 0 . 4248 0 . 1 845 o .  7 2 1 1  

aAn e f f e c t  of  mean variance of  speed is  s t a t i st ically signif i c ant 
for small values of P ,  generally those less than 0 . 0500 . P-values are 
based on Type I sum of squares for the covariate and Type III  sum of 
squares elsewhere . 
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TABLE 1 3 .  RADAR EFFECTS ON 85TH PERCENTILE SPEED 
= =::::;;;;:::::::: ::::::::= =======;:;:�..;. .;;.;::,:. ::;: � ::.;;::. � :..;;;;:::,:;..::..:.:;;.=::::::::;; �==:::::::: :::::::::::::::::::::::::::::::::::::::::::::===::;:::::::::::::::::::::= = = = = = = ==== 

VARIABLE CATEGORY 

All All 

Day o f  Week Weekday 
Weekend 

Lane Median 
Center 
Shoulder 

Light Daylight 
Conditions Dark 

Traf fic  Less than 
Volume 300-599 
(Vehicles 600-899 
per Hour) 900-1 , 200 

Over 1 , 200  

300 

85TH PERCENTILE SPEED 

FT . WRIGHT FLORENCE 

RADAR ON RADAR OFF 
(ACTUAL) ( EXPECTED) 

65 . 41 65 . 5 5  

6 4 . 1 4  64 . 28 
64 . 79 6 4 . 9 3  

67 . 68 67 . 88 
62 . 21 62 . 3 9 
5 9 . 60 59 . 6 3 

64 . 46 64 . 61 
63 . 6 9 63 . 85 

64 . 22 64 . 45 
6 4 . 44 64 . 61 
64 . 40 64 . 50 
6 5 . 3 9  6 5 . 6 8 
6 3 . 3 6 63 . 48 

RADAR ON RADAR OFF 
(ACTUAL) (EXPECTED) 

67 . 31 68 . 5 8 

67 . 47 6 8 . 62 
6 6 . 73  6 8 . 47 

69 . 44 7 1 . 27 
67 . 77 68 . 91 
63 . 01 6 4 . 04 

67 . 74 6 8 . 8 8  
65 . 81 6 7 . 61 

67 . 82 6 9 . 14 
6 6 . 46 6 7 . 9 3  
67 . 76 68 . 90 
6 8 . 1 5  68 . 9 1  

* * 

- - ------- - - ------- -- ---------- ---------- ------ - ----- - - - --------- - --- ---
* There was no data in this traffic volume category . 
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TABLE 1 4 .  SUMMARY OF MANUAL DATA COLLECTION 
= = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = =============================== = = = = == = =  

LOCATION VARIABLE 

SHOULDER LANE CENTER LANE 

RADAR RADAR RADAR RADAR 
ON OFF ON OFF 

MEDIAN LANE 

RADAR RADAR 
ON OFF 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - -

Rest Area Average Speed (mph) 
S t andard Deviation 
Percent over 55 mph 
Percent over 60 mph 
Percent over 6 5  mph 
Percent over 7 0  mph 

District Average Speed (mph) 
Off ice S t andard Deviation 

Percent over 55 mph 
Percent over 60  mph 
Percent over 6 5  mph 
Percent over 7 0  mph 

Ft . Average Speed (mph) 
Mitchell Standard Deviation 

Percent over 5 5  mph 
Percent over 60 mph 
Percent over 6 5  mph 
Percent over 7 0  mph 

Jefferson Average Speed (mph) 
Street S t andard Deviation 

Percent over 55  mph 
Percent over 60 mph 
Percent over 6 5  mph 
Percent over 7 0  mph 

* 
* 
* 
* 
* 
* 

5 0 . 8  
4 . 09  
11 . 5  

2 . 1  
0 . 4  
0 . 0  

4 9 . 8  
4 . 14  

8 . 8  
1 . 3  
0 . 2  
0 . 0  

4 8 . 4  
4 . 28 

5 . 3  
0 . 8  
0 . 4  
0 . 0  

* Data t aken outside area covered by radar . 

57 . 6  
4 . 72 
69 . 5  
2 6 . 0  

4 . 0  
0 . 6  

50 . 9  
4 . 16  
1 1 . 6  

1 . 9  
0 . 4  
0 . 0  

49 . 9  
4 . 13 

9 . 0  
1 . 6  
0 . 3  
0 . 1  

4 8 . 3  
4 . 41 

5 . 3  
1 . 1  
0 . 1  
0 . 0  

* 
* 
* 
* 
* 
* 

5 7 . 8  
4 . 40 
6 9 . 0  
2 5 . 5  

4 . 6  
0 . 7  

54 . 5  
4 . 20 
37 . 0  

7 . 3  
1 . 5  
0 . 3  

4 9 . 8  
4 . 19 

7 . 8  
1 . 5  
0 . 7  
0 . 2  

62 . 0  
4 . 89 
92 . 2  
5 9 . 7  
20 . 9  

4 . 8  

5 7 . 0  
4 . 24 
61 . 2  
1 6 . 7  

4 . 5  
0 . 4  

5 5 . 0  
4 . 41 
4 1 . 8  
1 0 . 7  

2 . 2  
0 . 4  

49 . 5  
3 . 91 

7 . 0  
1 . 0  
0 . 2  
0 . 2  

* 
* 
• 
• 
• 
* 

6 1 . 8  
4 . 22 
9 4 . 0  
6 2 . 4  
1 7 . 4 

2 . 2  

5 5 . 9  
3 . 92 
5 4 . 8  
1 2 . 3  

1 . 3  
0 . 2  

5 5 . 6  
3 . 64  
4 8 . 2  

9 . 3  
0 . 6  
0 . 0  

Note :  None of the differences between the average speeds were found t o  be 
significant at the 0 . 05 level of signif icanc e .  Statistical t e sting 
was not performed on other speed measures . 

3 1  

6 9 . 1  
4 . 50 
9 9 . 8  
97 . 8  
7 9 . 0  
36 . 8  

6 1 . 9  
3 . 96 
9 4 . 5  
6 3 . 9  
1 7 . 5 

1 . 6  

5 7 . 1  
3 . 74 
6 6 . 4  
17 . 4  

1 . 3  
0 . 2  

5 5 . 7  
3 . 99  
5 1 . 9  
1 1 . 5  

1 . 6  
0 . 1  



TABLE 1 5 .  RADAR EFFECTS ON SPEEDS OF VEHICLES WITH AND WITHOUT DETECTORS* 
========================================================================= 

Sample Size  

Average Speed (MPH ) ** 

S tandard Deviation 

Percent Speeds Over 
60 MPH 

Percent Speeds Over 
65 MPH 

Percent Speeds Over 
70 MPH 

Percent Speeds Over 
75 MPH 

RADAR OFF 

WITH 
DETECTOR 

132 

6 4 . 64 

4 . 64 

8 1 . 8  

3 6 . 4  

1 0 . 6  

2 . 3  

NO 
DETECTOR 

1 , 091 

63 . 57 

4 . 21 

7 9 . 9  

27 . 7  

5 . 0  

1 . 0  

RADAR ON 

WITH 
DETECTOR 

121 

62 . 60  

3 . 74 

71 . 9  

19 . 8  

4 . 1  

0 . 0  

NO 
DETECTOR 

1 , 9 53 

6 3 . 49 

4 . 02 

80 . 4  

26 . 7  

4 . 1  

0 . 9  

* All data taken i n  median lane a t  F t .  Wright speed monitoring s tation . 
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TABLE 1 6 .  RADAR EFFECTS ON SPEEDS WITH AND WITHOUT ACTIVE POLICE ENFORCEMENT 
= = = = = = = = = = = = = = = = = = = = = =============== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ===== 

RADAR OFF RADAR ON 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

STATISTICAL STATISTICAL 
PERCENTAGE S I GNIFICANCE• PERCENTAGE SIGNIFICANCE• 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

Reduction in Mean Speed 5 . 7  s 6 . 4  s 

Reduction i n  Percentage 4 8  s 65 s 
Exceeding 65 mph 

Reduction i n  Percentage 5 3  s 7 8  s 
Exceeding 70 mph 

Reduction i n  Percentage 2 5  NS 43 NS 
Exceeding 75 mph 

Reduction in Percentage 74 NS 81 NS 
Exceeding 80  mph 

* Statistical tests were conducted at the 0 . 05 level of significance . An " S "  
notation notes a statistical signif i cance . A "NS'' notation notes the 
reduction was not statis tically signi f i cant . 
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TABLE 1 7 .  ACCIDENT ANALYSIS  
= = = = = = = = = = = = = = =---·-- - - - ··· ·- - ·- - - -·- _ _ _ _ _ _  . _ _ _ _ _ _  _::.:;: :;:..: =========::::= = = = = = = = = = = = = = = = = = = = = = = =  

KY 338-FT . MITCHELL 

7/1/83  -
6/30/86  

Total Accidents 441 

Accident/Year 
Total 1 47 
Northbound 82 
Southbound 65 

Accidents/Mile/Year 120 

Accident Rate (ACC/ 100 MVM) 42  

Percent Truck Accidents 
Total 26 . 8  
Northbound 26 . 1  
Southbound 2 7 . 6  

Percent Injury or Fatal 
Accidents 

Total 
Northbound 
Southbound 

Percent Speed Related 
Accidents 

Total 
Northbound 
Southbound 

Percent During Darkness 
Total 
Northbound 
Southbound 

Percent on Wet or Snowy 
Pavement 

Total 
Northbound 
Southbound 

23 . 8  
2 2 . 4  
2 5 . 5  

1 0 . 9  
9 . 4  

1 2 . 8  

3 0 . 6  
2 9 . 0  
3 2 . 7  

3 3 . 6  
2 9 . 0  
3 9 . 3  

7/1/86  -
6/30/87 

147 

147 
77 
70 

120 

40 

2 3 . 8 
2 3 . 4  
24 . 3  

25 . 9  
23 . 4  
28 . 6  

6 . 8  
9 . 1  
4 . 3  

2 8 . 6  
3 1 . 2  
25 . 7  

22 . 4  
23 . 4  
21 . 4  
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LOCATION 

FT .  MITCHELL-OHIO RIVER 

7/1/83-
6/30/86 

1 , 122 

374 
170 
204 

91 . 2  

245  

28 . 9  
27 . 6  
30 . 3  

3 0 . 7  
3 1 . 2  
3 0 . 5  

8 . 0  
8 . 0  
8 . 1  

3 3 . 6  
2 6 . 0  
40 . 7  

3 0 . 6  
3 5 . 2  
28 . 5  

7 / 1/86 -
6/30/87  

3 10  

3 10  
121  
189  

7 5 . 6  

204 

20 . 0  
1 6 . 5  
22 . 2  

3 5 . 5  
3 2 . 2  
3 7 . 6  

7 . 4  
6 . 6  
7 . 9  

3 2 . 3  
3 1 . 4  
3 2 . 8  

1 8 . 7  
2 2 . 3  
1 6 . 4  
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fir . Robert T. D i l lon 
Ha w York Stete Po l lee 
Pub l ic; Secur ity Bu l l«il% 
St ate Cer:apus 
A l t an y ,  t-ie w York 1 2226 

Dear folr . D l l lona 

Th i s  I s  I n  response to your Dec�mber 3, 1 987 letter concer n ing the use of 
unmtnnea reder u n l h  to d l scoura�e A>Otor lsts w i th radar detec:tloo devices frOili 
spee d i n g .  

Recent l y ,  w e  h a v e  rec e i ve d  soverol Inqu i r i es concernln!i the use of radar units 
b y  s t o t o  c:.r l oc a l go�er nr;.ent 6>Jiencles In progr8m!> d6Signea to lower veh icle 
speeds. Sucb operat i on$ olsc have �een proposed by others over the lest 
d K o d & ,  b u t  the Collllll lsslon h1!5 ru led e;je lnst them. We have general l y  
expresseo;f concern about suet. unonanned racier operations bec:euse of the 
potrn t l a l  of I n terference to aut hor Ired users In the Rad lolocetion Service 
1 hat e�Dp loy radar f r equenc i es  for act ivities perlliltted und¥ our rules. For 
exemp I a ,  r •d:�r f r e Gu enc los er e und by l lcansMs for pur poses sucll as 
secur i t y ,  l i qu i d  l e v e l  control , men�f act�rer prod�ctlon �ontro l ,  and 
determ l net lon of d ist ance ,  spe�d ond d irect ion. 

Con�ress, I n  H .T .  5•!!4, the Dru::; Enforce:nent Educ&t lon end Control Act of 1 900 
( P .L .  99-570) , author lzea the �nwoelth of Kantuc�y to conduct a two yo4r 
delllonstrot l on proJect b e g i n n ing Oc:tobar 27 ,  1 9e6 to assess tl\61 beJtt>tlts of 
usl no unrr.anno�d radar o q11 l p ���ent for syoed reduction purpo595 on a lljl e<: J f lc 
soct lon of a Kent11ck y  lnt &rste1� h l&llway . I t  Is expected that the resu l ts of 
th11t d emoru.t r  ot I on project el$0 w i l l  prov l:le lnfor�r..rt Jon reQerd lng the extent 
to w h ic h  OJ• e re t l on of u n mannt><l "aroma" redM units CliiiiS&I Interference to 
outllor I zed operetlon5o 

Thur efQr e ,  tllu Cor.�:� J u lon 11> present !)O l le y  Is m.1t to author ize urJIRenned 
"drone" racer operllt lon$. l'lhan th,; resu lts of tha Kentwcl<:y project are kno•n, 
we w i l l  take that l nfor lllat lcn l ntc. account I n  settln�J future pol icy . 

CC I 
Ch ief , U4&M 
R u l es F l i es 

S i ncere l y ,  

l< l c h aro J .  Shlben 
C h l o f ,  Lencl ,_co l l e & J.llcro nve D i vision 

36  



Report ti). 4872 

fneri CID!I!fe�ns Cltnllsa 

U 1 9  II StiliUI. 
w • .J.r...... II III '9UU R ""-"HIIftWPI 1ft ... ........ 

May 19, 1978 - G 

'1he Cotrnissicn has denied the State of Wa!!hington pe.."111issioo to test 
solar � drone nrlars interoed to trigger speed radar detectars . '1be 
rex: also told the State th!lt it did oot believe the C<:rn"issim 's rules 
siDuld be changed to allow reqular operatioo of these devices. 

'1be Ccmnissioo, in denying :iashington State 'a request, said the 
devices w:W.d mlit 11 signal similar to that of p:>lice radar unit:.B USEd to 
enforce high.ay speed laws . It oot.e1 tlll\t altrough the drooe devices w:W.d 
trigger llDtorists' nrlar detectors, :tn:lucing drivers to slow doi.rl ,  they 
w:W.d have great potential for interfering with p:>lic:e radar as well as 
other ra:'liolocatioo operatioos and security systsns using field dil!lt::url::l!ln 
sensors oo the sane lend. 

• '1he Ccmnissial said rranuf .. cturers had reo:liinehled that these devices 
be set up at l<Hnile intervals alcng 11 highway , '1he FO: rated that this 
w:W.d further 1ncrea.se interference and p:>llutial of the radio spect.tun, 

At the same tilre, !;he FO: ' s  Saf�rt.y an:! �!a] Pa:uo Senices a.treau 
'Wamlil tnat t:ne devices � llleqal. and CXJUld not be used ,  eold ar offend 

' ror- lale;-- · · ·· · - -·- ·-· · ·-- · - -

'1he lllreau l!lffied that it l1!ld learned a l1l.l!t:er of State an:! local p:>lice 
agencies � cont.att>lating using these unit:.s to trarumit false ar drale 
xadar signals, particularly oo the 101 525 lof!z f�ency. 

'Ihllt frequency is within the 1 o, 500-10, 550 mz bard , 1olhich is allocated 
to the r!rliolocatioo service the au-eau pointed out , l\lso autlnrized in 
the 101525 mz bard are sp;;i treasuring cevices , fie' , disturbance �s 
� low JiWer .Unit:.B with very limited duty cvcle ttro..os'lit aJe !!leOClrd 1 sil� 
30 seccnis) , 

'l'hc rureau �i:r.o:l that the drone units "=r:i not permitted by : · 

current Ctmnissioo rules. It notC!d that tho devices rrcrely tran£>11!.tted . .  ; 
r&dar-lik.e signals an1 ware oot. \1500 for speed ne1suring or radiol.6cat.iDn ··:: 

' am did l'li:'t qualify as field disturbance sensors or loo.o JX'o'& &!vices, ·, ·, · , · · -
ani therefore could l'IOt be Clp"..zato:! u:ndcr Po:>.rt 15 of' the J\lles. · ·· · · . . · . � . 

. . . 
. 

" · \ . ,·.· . .  ·: . . 
·'l'he Ct:r.mi!!t:i.on has not type-ac:o!pt.ed or cert! fi� any ant.inldar · ·. . -

CJet.ectcir or � radar tran!rnitt.ing device, am therefore they oould 
. 

• I'IC>t be use:5 .  Bold Or offered far we . . . . . 
. . . ., 

lt lidded that a type-ac:ceptl!d radar transdtter II'Cldified to lie used 
as an sntiradar deteCtor. woul.r'l los;! ita type-aoc-ept.cd status an:! CXJUld. � 
be cp'll'llted or IIJOld un:l.cr any c::cn:liti.ons. 

�t.c:Uon by t.he C::Qr.l!l\bil ion May U ,  1 !117 1! ,  by letter. Commisllion.ers 
Ferrill (Chairnum) , Lee ,  Que l l o ,  Waahburn , Fogarty , White and lllrown . 
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P U BLIC NOTICE 
FEDERAL COMMUNICATIONS COMMISSION 
1 9 1 9  M STREET N.W. 
WASHINGTON, D.C. 20554 

Newa media lnfomlation 202/254·7874. Flee� lilting or releuea ll'ld ta>Cta 202/832.0002 . 
6138 

- R E V I S E D - J\u9.I.St: 1, 1985 

The FCC cont inues to receive many inquiries about regulations 
governing police radar, radar detectors, and other radar delrices used 
on the highways. onus Notice explains the scope of FCC regulation over 
these devices. It updates and supersedes the Bulletin on the Bl!ltle 
subject dated July 18, 1980. 

Traffic ndars used by police to enmroe highway speed lJmits are 
transmitters. As such, they are type-accepted and authori2ed � the 
FCC under Parts 2 and 90 of its rules. 'lbese rules petmit any state or 
local government w ith an FCC license for its radio canmunications 
system to operate speed radars w ithout getting separate :uoenses :fbr 
them. The radar frequencies and number of units do not have to be 
shown on the license itself. 

FCC rules spell out haw radars may be operated as transnitters t:ut 
not how they may be used � police to measure vehicle speeds. 'lbe PCX: 
ha s  n o  jurisdiction over the calibration of radars or over the 
reliability of their readings. 

(The u.s. Department of Transportation's National Highway Traffic 
Safety Administration (NHTSA) is the federal agency concerned with the 
enforcement of highway speed limits and with the operation of pollee 
radars as enforcement tools . For more information , w rite to NHTSA'B 
Office of Enforcement and Emergency services , 400 Seventh st . ,  s.w . ,  
washington , D.C. 20590. Or call the state or local pollee depararent 
for in:fbrmation about row radar is used .in a particular area. ] 

Badar iampers are transmitters tuned to interfere with t"jam") a 
radar signal. The intent ional use of jammers is considered •meJ.icious 
interference , •  which is strictly prohibited by the Qmnun:lc:ations kt 
of 1934 , as amended, and by FCC rules . Anyone using a jammer risks 
such penalties as los in g  any FCC licenses , paying a fine ,  o r  even 
facing criminal prosecution. 
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h�IU 15etectore are radio receivers popularly ltnown for being 
tuned to receive police radar signals and to warn motorists of radar 
•traps• ahead of them. In this regard, the PO: requlat.kns perta.Jning 
to receivers are limited 1n scope and, as currently drafted, do not 
address the subject of radar detectors. 'l'he use of radar detectors 
by members of the public , therefore ,  does not constitute in itself a 
viola t ion o f  FCC Rules . 'J.'he FCC is aware that other agenc ies have 
addressed the subject of radar detectors but the FCC has not to date 
and has no futu r e  plans to address the activities of these other 
agencies. 

In sullllllary, the FCC regulates transmitters but exercises only 
lim i t ed ju r isdic t ion over r e c e ivers , w ith the subject of radar 
detectors not being addressed in the FCC 1\.lles. Fran a policy stand
point the PCC favors authorizing the use of radio, including ra&t.rs, 
to promote safety m the plblic highways and elsewhere. 

�his notice is a revision of Publi c  Notice 5947, release8 July 23,  
1985. For 110re informa tion about the subject of thi s  notice, contact 
Richard Kenney in the Private Radio Bureau at (202) 632-6497 .  
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99TH 00NGRESS 

H R 5484 2D SESSION 
O O 

To strengthen Federal efforts to encourage foreign cooperation in eradicating 
illicit drug crops and in halting international drug traffic, to improve enforce
ment of Federal drug laws and enhance interdiction of illicit drug shipments, 
to provide strong Federal leadership in establishing effective drug abuse 
prevention and education programs, to expand Federal support for drug 
abuse treatment and rehabilitation efforts, and for other purposes. 

IN TBE HOUSE OF REPRESENTATIVES .  

SEPTEMBER 8, 1986 
Mr. WRIGHT (for himself, Mr. MICHEL, Mr. RANGEL, Mr. GILMAN, Mr. FoLEY, 

Mr. LoTT, Mr. GEPHABDT, Mr. LEWis of California, Ms. 0AltAII, Mr. 
KEMP, Mr. FASCELL, Mr. RosTENXOWSKI, Mr. JoNEs of Tennessee, Mr. 
ST GEBioLUN, Mr. RoDINO, Mr. HowARD, Mr. HAWKINs, Mr. ABPIN, Mr. 
DINGELL, Mr. FORD of Michigan, Mr. BROOKS, Mr. JONES of Oklahoma, 
Mr. HUGHES, Mr. ENGLISH, Mr. Alu.KA., Mr. ALEXANDER, Mr. ANDREWS, 
Mr . .ANNtlNZIO, Mr. ANTHONY, Mr. ATKINS, Mr. AuCOIN, Mr. BARNARD, 
Mr. BENNETT, Mr. BEVILL, Mr. BIAOOI, Mr. BLAZ, Mr. BLILEY, Mr. 
BoEHLEBT, Mr. BoLAND, Mr. BoNER of Tennessee, Mr. BONKED, Mr. 
BoRSKI, Mr. BoUCHER, Mr. BREAUX, Mr. BROOMFIELD, Mr. BROWN of 
California, Mr. BRUCE, Mr. BRYANT, Mrs. BURTON of California., Mr. CAL
LAHAN, Mr. CAMPBELL, Mr. CARR, Mr. CHAPMAN, Mr. CHAPPELL, Mr. 
CHENEY, Mr. CLINGER, Mr. COELHO, Mr. COLEMAN of Missouri, Mr. 
COLEMAN of Texas, Mrs. COLLINS, Mr. COMBEST, Mr. CoOPER, Mr. 
CouGHLIN, Mr. CoURTER, Mr. CoYNE, Mr. DANIEL, Mr. DARDEN, Mr. 
DASCHLE, Mr. DAUB, Mr. DAVIS, Mr. DELLUMS, Mr. DERRICK, Mr. 
DEWINE, Mr. DICKINSON, Mr. DIOGUARDI, Mr. DIXON, Mr. DONNELLY, 
Mr. DoRGAN of North Dakota, Mr. DORNAN of California, Mr. DOWNEY of 
New York, Mr. DUNCAN, Mr. DUBBIN, Mr. DWYER of New Jersey, Mr. 

40 



SEC. llllt lU.lJA.R DEMONSTRATION PROJECT. 

. .. (a) PROJECT DESCRIPTION.-. Notwithstanding any 

other provision of law, the Secretary, in cooperation with 

State and local law enforcement officia.l.s, shall conduct a 

de1110118trotion project to a.sse8s the benefits of continuow use 

of unmanned radar equipment on highway safety on a sec

tion of highway with a high rote of motor vehicle accidents. 

Such project shall be conducted in northern Kentucky on a 

hilly section of Interstate Route I-75 between Fort Mitchell 

and the Brent Spence Bridge over the Ohio River during the 

24-month period beginning on the date of the enactment of 

.this title . . . .• · 

(b) REPORTS.-

(1) INTERIM REPORT.-Not later than 18 months 

after the date of the enactment of this title, the Secre

·tary shall transmit to Congress an interim report on 

the results of the demonstration project conducted under 

subsection (a), together with any recommendations on 

· whether or not to e:r;tend the duration of such demon

stration project and whether or not to expand the scope 

of such project . 

. (2) FINAL REPORT.-Not later than 60 days 

after completion of the demonstration project conducted 

un.rkr subsection (a), the Secretary shall transmit to 

Congress a final report on the results of such project, 

-� together with any such recommendations. 
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APPENDIX B 

STATISTICAL ANALYSIS  OF PROPORTIONS 
OF VEHICLES EXCEEDING SPECIFIED SPEED LEVELS 
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Statistical analysis of the proport ions of vehicles exceeding speci fied 
speed levels was patterned after analysis originally used by Campbell in his 
1968  evaluation of the injury-reduction effects  of seat belts in automobile 
crashes ( 1 4 ) . Campbell was aware that f ac tors other than seat-belt usage 
affected the likelihood that drivers would sustain ' injuries in crashes . Such 
factors , identif iable within his data base ,  included type of accident ( single 
vehicle , car vs. car , and car v s .  t ruck) , part of car struck ( front , side , 
rear , and unspecified) , and travel speed (0-29 mph , 30-49 mph , and 50 or more 
mph ) . Direct comparisons between the proportions of crashes result ing in 
injury between belted and unbelted drivers were limited to the elemental 
analysis  units ,  each comprising a unique combination of type of accident , part 
of car struc k ,  and t ravel speed .  For aggregation s ,  adjustments were made t o  
assure proportional representation among the elemental analysis unit s  for both 
belted and unbelted drivers .  Ess entially,  within each elemental unit , .  the 
proportion of inj ury crashes for unbelted drivers was applied to the number of 
crashes for belted drivers to obtain the number of injury crashes in the 
belted driver sample that would be ''expected" had the driver not been belted . 
Aggregated comparisons were between the expected sums and the actual sums for 
belted drivers .  

The Campbell procedure was adopt ed  f or u s e  h e r e i n  b e c a u s e  o f  i t s  
simplicity and its intuitive appea l .  Essentially, data collected under ' 'radar 
o f f "  conditions was adjusted so that the proportion of total observations 
occurring within each elemental analysis  unit was identical to that occurring 
under ' 'radar on'' conditions . Each speed measure , so adjusted , is considered 
to  be the expected value in the absence of radar : it  i s  compared with the 
actual value measured with ' 'radar on" to identify the most  likely effects  of 
the radar . 

Table B 1  illustrates computations for the number of vehicles exceeding 65  
miles per hour at  Florence .  The f irst line of data  represents that  collected 
in the median lane during daylight hours of weekdays under the lowest volume 
condition . The proportion of vehicles exceeding 65 miles per hour with "radar 
of f"  i s  0 . 647 ( 5 , 571/8 , 611 ) . If radar has no effect , the expected number of 
vehicles exceeding 65 mph in the sample observed with ''radar on" is 5 , 5 7 2 ,  the 
product of the number of vehicles observed with "radar on" ( 8 , 61 3 )  and the 
above proport ion ( 0 . 647 ) . Thus , for this elemental analysis unit , the e f f ect 
of radar was to r educe the number of vehicles exceeding 65 mph by 1 , 062 , f rom 
5 , 572  to 4 , 51 0 .  

To determine the composite e f fect o f  radar , it  i s  necessary to  aggregate 
data tabulated for each of the elemental analysis unit s .  The proport ion of 
observations within each elemental unit for the ' 'radar on'' condit ion was used 
as the representative  condit ion . Again referring to  Table B l  for illustrative 
purpose s ,  the composite effect  of radar at Florence was to reduce the number 
of vehicles exceeding 65 miles per hour during a representative period of 635  
lane hours ,  about 212  clock hours , f rom 75 , 02 3  to  5 5 , 631 , a reduction of about 
26 percent . Therefore , 5 5 , 631  is the ac tual number of vehicles exceeding 65 
mph that was observed,  and 7 5 , 023  is the expected number obtained by summing 
over the 35 elemental analysis  uni t s .  

Effects  of radar were evaluated not only f or the entire data set , as 
i llustrated above , but also for subsets by day of week , lane of travel , light 
condition ,  and volume leve l .  In this way , condi tions possibly enhancing or 
diminishing the e f f ects  of radar may be identified .  
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E f f e c t s  o f  radar on vehicle  speeds w e r e  g e n e r a l l y  t e s t e d  f or t h e i r  
s tatist ical s 1gn1 ! 1 cance .  The level o f  signif icance for hypothesis test ing was 
set at  0 . 0 5 .  As illustrated in Figure B 2 ,  a Chi-Squared test was used for 
t es ting  the signi f i c ance of d i f f erences  i n  t h e  propor t io n s  of v e h i c l e s  
exceeding stated speed levels ( 1 4 ,  15 ) . 
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TABLE B l .  ILLUSTRATION OF COMPUTATION OF EXPECTED CONDITIONS 
================================================================================== 

RADAR OFF RADAR ON RADAR OFF 
------ - --- - - - - --- - - - - ---- --- -------- - - -- ---- ----- - -- - - - ----

ACTUAL ACTUAL EXPECTED 
NO . OF NO . OF NO . OF 

ACTUAL VEHICLES ACTUAL VEHICLES VEHICLES 
NO . OF NO. OF EXCEEDING tiO . OF NO. OF EXCEEDING EXCEEDING 

DAY LANE LIGHT VOL HOURS VEHICLES 65 MPH HOURS VEHICLES 6 5  MPH 65 HPH 
-- - -- --- ---- ------- -- - - - - ---- - - -- ---- -- -- -- ---- - - - - ---- -------------- - - -- - - - ----- -

1 1 ' 1 1 3 9  8611 5 5 7 1  37  8613 4510 5 5 7 2  
1 1 1 2 30  12077 7 6 5 5  4 3  1 6 9 3 3  8 3 9 4  10733 
1 1 2 1 67 4408 2 2 3 9  8 2  6355  2 7 3 9  3 2 2 8  
1 1 2 2 5 1 6 7 2  948 2 659 2 9 3  374 
1 2 1 2 16  9073  3 3 3 2  1 2  6952  2 2 1 2  2 5 5 3  
1 2 1 3 50 35073 14038 66  48199 14519 19292 
1 2 1 4 3 2773 1 2 34 3 2915 914 1297 
1 2 2 1 42  7 4 3 8  2357  47 8 3 7 4  1804 2 6 5 4  
1 2 2 2 2 3  9146 2 9 2 6  31  12996 3137  4158  
1 2 2 3 7 4705 1 3 5 4  6 3870 871 1 1 1 4  
1 3 1 2 65 32793  3 5 9 2  78  39409 3160 4317 
1 3 1 3 4 2458 345  3 1962 2 1 6  2 7 5  
1 3 2 1 50 10726 781 53 11776 468 857 
1 3 2 2 22  8771  840 31 11637 767  1114 
2 1 1 1 16  2124 1521  8 1065 581 763 
2 1 1 2 21 8727 5 2 2 6  9 3480 1217 2084 
2 1 1 3 7 5088 3 2 2 9  5 3 8 3 2  1781 2 4 3 2  
2 1 1 4 2 1883  994 2 1916 841 1011 
2 1 2 1 41 2741 1 2 5 2  2 2  1880 4 3 2  8 5 9  
2 1 2 2 5 2076 1001 1 4 7 2  1 8 3  2 2 8  
2 1 2 3 2 1407 6 8 5  1 636  247  310 
2 2 1 1 3 608 2 3 8  2 459  1 7 2  180 
2 2 1 2 10 4458 2034 4 1 7 8 5  6 4 0  8 1 4  
2 2 1 3 20 15253  5582  11  8172 1686  2991 
2 2 1 4 13 13 685  4 5 9 7  4 4489 1 2 7 3  1 5 0 8  
2 2 2 1 30 5111 1745  13  2079 4 4 2  7 1 0  
2 2 2 2 9 3760 9 8 5  7 2948 3 1 8  7 7 2  
2 2 2 3 6 4023 1021 3 2 1 3 5  3 4 7  542  
2 2 2 4 3 2 9 9 6  7 1 4  1 1004 2 1 6  2 3 9  
2 3 1 1 5 1068 1 7 3  3 689  7 2  1 1 2  
2 3 1 2 2 7  13574 1 6 1 4  14 7294 498 867 
2 3 1 3 14 9 6 1 5  9 2 7  7 5187 397  500 
2 3 2 1 34 6017 6 4 3  16  2770 146 296 
2 3 2 2 1 2  5039 391 7 2864 109 2 2 2  
2 3 2 3 2 1 2 90 90  1 6 6 5  2 9  4 6  

TOTALS 705 260267 81874  635  2 36471 55631  75023  
- - --- ----- -- ------ - ---- -- ----- -------------- --------- -- - - -- - - - ----- -- -------- - -- --

Day : Lane : Light : Vol (vplph ) : 
1 Weekday 1 Median 1 Daylight 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300- 5 9 9  

3 Shoulder 3 600-899 
4 900- 1 , 200 
5 ) 1 , 200 
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TABLE B 2 .  ILLUSTRATION OF STATISTICAL TESTING , VEHICLES EXCEEDING 65  MPH 
{ALL DATA AT FLORENCE )  

============================================================================ = = =  

RADAR OFF RADAR ON RADAR OFF 
------- - - - ----- ---- - ---------- - --------

ACTUAL ACTUAL EXPECTED 
NO . OF NO . OF NO . OF 

NO . VEHICLES NO . VEHICLES VEHICLES 
OF EXCEEDING OF EXCEEDING EXCEEDING CHI SQUARED 

DAY LANE LIGHT VOL VEH 65 11PH VEH 65 MPH 65 MPH DEN011INATOR 
------------------ ------ - - - --- - - --------- - --- - - - - - - ----------------- - - - ---- - - - -

1 1 1 1 8611 5571  8613 4510 5572  3935  
1 1 1 2 12077 7655 16933  8394 10733  9440 
1 1 2 1 4408 2239  6355  2739  3228  3878  
1 1 2 2 1672 948 659 293 374  226 
1 2 1 2 9073 3332  6952 2212 2553 2853 
1 2 1 3 . 35073 14038 48199  14519 19292 27470 
1 2 1 4 2773  1234  2915  914 1297 1477 
1 2 2 1 7438  2357  8374  1804 2654  3854  
1 2 2 2 9146 2926 12996 3137  4158  6845 
1 2 2 3 4705 1354 3870 871  1114  1446 
1 3 1 2 32793  3592  39409 3160  4317  8463 
1 3 1 3 2458 345 1962 216 275  426 
1 3 2 1 10726 781  11776 468 857 1668 
1 3 2 2 8771  840 11637 767 1114 2345 
2 1 1 1 2124  1 52 1  1065 581 763 325 
2 1 1 2 8727  5226 3480  1217  2084 1169 
2 1 1 3 5088 3229  3832  1781  2432  1558  
2 1 1 4 1883  994  1916  841 1011 963 
2 1 2 1 2741  1252  1880  432  859  7 86 
2 1 2 2 2076 1001 472  183  228  145 
2 1 2 3 1407 685 636 247 310 231 
2 2 1 1 608 238 459 172  180 192  
2 2 1 2 4458  2034  1785  640 814 620 
2 2 1 3 15253  5582  8172  1686 2991  2912  
2 2 1 4 13685  4597  4489  1273 1508  1330  
2 2 2 1 5111  1745 2079 442 710  658 
2 2 2 2 3760  985  2948 318 772  1017 
2 2 2 3 4023 1021 2135  347 542 619 
2 2 2 4 2996  714  1004 216 239 243  
2 3 1 1 1068 173  689  7 2  1 1 2  154  
2 3 1 2 13574  1614  7294  498  867  1175  
2 3 1 3 9615 927  5187  397 500 696 
2 3 2 1 6017 643 2770 146 296 3 86 
2 3 2 2 5039  391  2864 109 222  321 
2 3 2 3 12.90 90 665 29 46 65 

TOTAL 260267 81874 2364 71 55631 75024 8 9891 
---------- ---- ----- - ---- --- ----- -------- - - ------------------------------- ---- --

Day: Lane: Light : Vol ( vplph) : 
1 lleekday 1 Median 1 Daylight 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1 , 200 
5 ) 1 ,  200 
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TABLE B 2 . ILLUSTRATION OF STATISTICAL TESTING , VEHICLES EXCEEDING 65 MPH 
(ALL DA'lrt " "  ' "'"""'"'-"'' ''-vi< i liiUED) 

=============================== ============================================= 

X • b 

Chi Squared 

= actual number of vehicles exceeding 65 mph and actual 
number of observed vehicles with "radar off" 

= actual number of vehicles exceeding 65 mph and a c tual 
number of observed vehicles with "radar on" 

= expected number of vehicles exceeding 6 5  mph with "radar 
off" (adjusted to r e f lect "radar on" counting frequenci e s )  

[sum (xb - s um (xb ' ) ) 2 

= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

s um [ ( xa/ na*nb) * ( l-xal nal * ( l+nb/nal l 

[55 , 631  - 7 5 , 024) 2 

= - - - - - - - - - - - - - - - - - - = 4 , 1 8 4  
8 9 , 891  

l s  = level of s ignif i cance = 0 . 05 

Chi Squared1_1 5 = 3 . 84 (From chi-squared t able with one degree of f reedom) 

S ince Chi Squared > Chi Squared1_ 15 , conclude that the proport ion of 
vehicles exceeding 65 mph without radar exceeds the propor tion of vehicles 
exceeding 65 mph with radar a t  a level of s ignif icance of 0 . 05 .  
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APPENDIX C 

SUMMARY TABLES SHOWING MEAN SPEEDS ,  85TH PERCENTILE , 
STANDARD DEVIATION , AND NUMBER OF VEHICLES EXCEEDING 

VARIOUS SPEED LEVELS 
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TABLE C 1 .  COI1PARISON OF MEAN SPEEDS 
(AUTOMATIC DATA AT FT . WRIGHT) 

================================================================================ 
RADAR OFF RADAR ON 

--- - - - - - - - - - --- - - - - - - - - - ---- - - - - --- - - - - - - - - - - -
NO . NO. 

OF NO . OF MEAN OF NO . OF MEAN 
DAY LANE LIGHT VOLUME HOURS VEHICLES SPEED HOURS VEHICLES SPEED 

- --- - - - - --- - ---- ---- ---- --------- - - - - - - - ---- - --- ---------- - - - - - - - --- - - - - - - - - ----1 1 1 1 0 0 2 3 5 5  66 . 099 
1 1 1 2 2 1 , 180 6 3 . 648 4 2 090 64 . 151 
1 1 1 3 74 5 9 , 669 64 . 256 100 7 8 : 7 3 8  64 . 131 
1 1 1 4 98 102 , 910 6 3 . 650 164 1 7 2 , 126  6 3 . 337  
1 1 1 5 70 114 ' 908 59 . 129 123 196 , 679 59 . 750 
1 1 2 1 108 8 , 792 6 3 . 231  165  1 4 , 286  62 . 9 91 
1 1 2 2 64 28 , 274  6 3 . 324 93 3 9 , 943  62 . 996 
1 1 2 3 28 1 9 , 922 6 2 . 634 46  3 2 , 202 6 2 . 437 
1 1 2 4 5 5 , 221 6 1 . 708 4 4 , 094  61 . 872 
1 1 2 5 15  22 , 76 5  6 1 .  303 19 28 , 027 61. 188 
1 2 1 2 0 0 2 911 60 . 656 
1 2 1 3 3 2 , 480 5 8 . 351  4 3 430  57 . 853  
1 2 1 4 99 111 ' 034 5 8 . 525 127 141 : 476 5 8 . 603 
1 2 1 5 140 198 , 726 56 . 688 260 3 70 , 882  56 . 723 
1 2 2 1 90 1 5 '  714 58 . 142 130 24 , 251  5 8 . 087 
1 2 2 2 36 1 6 , 597 5 8 . 628  64  30 , 621 5 8 . 364 
1 2 2 3 48 3 6 , 660 57 . 738  71 54 , 27 8  57 . 409 
1 2 2 4 26 2 6 , 567 57 . 177 40 3 9 , 995  5 7 . 145 
1 2 2 5 17 24 , 265  56 . 615 21 2 9 , 795  5 6 . 575 
1 3 1 1 2 423  56 . 097 3 606 56 . 845  
1 3 1 2 7 3 , 931 5 4 . 692 18  9 , 474 54 . 908 
1 3 1 3 1 64 127 , 341 54 . 564 283  219 , 290 54 . 607 
1 3 1 4 23 23 , 541 5 3 . 856 49 50 , 468 5 3 . 967 
1 3 1 5 22 3 3 , 001 4 8 . 711 30 47 , 059 4 9 . 373  
1 3 2 1 93 1 7 , 674 51 . 682 152 26 , 899 5 1 . 750 
1 3 2 2 81 3 6 , 6 38  5 4 . 46 3  137 60 , 150 5 4 . 089 
1 3 2 3 13 8 , 864 54 . 269 21 14 , 142  54 . 23 5  
1 3 2 4 15 15 , 681 5 3 . 3 3 5  16 1 6 '  729 5 3 . 347 
1 3 2 5 0 0 1 1 . 295  51 . 514 
2 1 1 1 14 2 '  471 6 6 . 543 11 1 , 906 6 5 . 629 
2 1 1 2 19 9 , 203 6 5 . 983  18  8 , 541 65 . 537 
2 1 1 3 42 3 2 , 270 64 . 487 37 28 , 629 6 4 . 47 5  
2 1 1 4 57 5 9 , 260 6 3 . 505 40 40 , 306 6 3 . 625  
2 1 1 5 27 3 5 , 427 6 2 . 644 26 3 3 , 898  62 . 299 
2 1 2 1 71 7 '  719 6 3 . 559  64  6 , 826 63 . 4 37 
2 1 2 2 35  1 5 , 488 6 2 . 455 29 1 2 , 192 6 2 . 256 
2 1 2 3 11 7 , 96 5  6 1 . 380 13  8 , 554 6 1 . 819 
2 1 2 4 3 3 , 097 - 6 1 . 466 4 3 , 86 8  6 1 . 232 
2 1 2 5 0 0 2 2 , 647 60 . 376 
2 2 1 2 15  6 , 476 60. 377 11 4 704 60 . 1 6 3  
2 2 1 3 19 1 4 , 804 60 . 478 19 14 ; 714  59 . 793 
2 2 1 4 56 6 1 '  137 5 8 . 917 48 5 2 , 524 5 8 . 8 33 
2 2 1 5 67 8 9 , 037 5 8 . 356  54  72 '  598 58 . 175 
2 2 2 1 40 7 , 63 9  5 8 . 244 36 7 436  5 8 . 4 20 
2 2 2 2 3 5  1 4 , 575  5 8 . 095  34  14 : 687  5 8 . 197 
2 2 2 3 3 0  2 2 , 629 57 . 159 23 17 , 230  57 . 243  
2 2 2 4 11 11'  052 5 6 . 039 16 1 6 , 061 56 . 398  
2 2 2 5 1 1 , 253  5 5 . 989 3 3 , 899 5 5 . 596 
2 3 1 1 7 1 , 591 57 . 525 8 1 , 910 57 . 442 
2 3 1 2 29 14 , 248 5 6 . 814 3 1  15 , 216 56 . 986 
2 3 1 3 91 65 , 08 5  56 . 394 90 6 5 , 170 56 . 503 
2 3 1 4 1 931 56 . 464 3 3 , 002 5 6 . 235  
2 3 1 5 1 1 , 254 5 3 . 738  0 0 
2 3 2 1 5 5  8 , 470 54 . 630  64  10 , 981  54 . 855 
2 3 2 2 44 1 8 , 760 54 . 826 40 1 7 , 3 3 2  5 4 . 815 
2 3 2 3 3 1 '  996 5 3 . 917 8 5 , 390 54 . 622 

- - - - - - ----- - - - - --- - ---- - - - - - - - - - - ---- - --- ------- - - - - - ----- - - - - - - ------------- ---
Dar Lane : Li�ht : Volume (vplph) : 

Weekdaa 1 Median Daylight 1 ( 300 
2 Weeken 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1

6
200 

5 ) 1 , 2  0 
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TABLE C2 . COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 65  MPH 
(AUTOMATI� DATA AT FT . WRIGHT) 

================================================================================ 

DAY LANE LIGHT VOLUME 

RADAR OFF 
--- --- - --- ---- ------ ---

NO . 
OF NO. OF 

HOURS VEHICLES 

PERCENT 
EXCEED 
65  MPH 

RADAR ON 
----- - - - - ---------- - - --

NO . PERCENT 
OF NO. OF EXCEED 

HOURS VEHICLES 65 MPH 
--------- - - - --- - - - - ---- -- -------- -------- ------- - - - ----- - - --- - --- -- - - - - - - ----- - -

1 1 1 1 0 0 2 3 5 5  5 5 . 21 1  
1 1 1 2 2 1 , 1 80 3 2 . 119 4 2 , 090 37 . 7 51 
1 1 1 3 7 4  5 9 , 669 39 . 444 100 7 8 , 738  38 . 307 
1 1 1 4 9 8  102 , 910 3 4 . 095 164 1 7 2 , 126  3 1 . 689 
1 1 1 5 70 114 ' 908 1 6 . 111  123 1 9 6 , 679 1 5 . 900 
1 1 2 1 108 8 , 792 3 2 . 803 165 1 4 , 286 30 . 470  
1 1 2 2 64 2 8 , 274 30. 961 93  3 9 , 943 2 9 . 222  
1 1 2 3 28 1 9 , 922 25 0 891 46 3 2 , 202 24 . 377 
1 1 2 4 5 5 , 221 19 . 556 4 4 , 094 1 9 . 248 
1 1 2 5 1 5  2 2 '  765 1 6 . 253  1 9  2 8 , 027 1 4 . 725  
1 2 1 2 0 0 2 911  1 5 . 2 58 
1 2 1 3 3 2 , 480 6 .  371  4 3 430 7 . 114 
1 2 1 4 9 9  1 1 1  ' 034 6 . 638  127  141 : 476  6 . 755  
1 2 1 5 140 198 ' 726 4 . 98 7  260 3 7 0 , 882  4 . 476  
1 2 2 1 90  1 5 , 714 9 . 030 130 2 4 , 251  7 . 98 7  
1 2 2 2 36 1 6 , 597 7 0 718 64 30 , 62 1  6 . 740 
1 2 2 3 48 3 6 , 660 5 . 330 71 5 4 '  278  4 . 53 6  
1 2 2 4 26 26 , 567 4 . 265 40 39 , 995  3 . 863  
1 2 2 5 1 7  2 4 , 265 3 . 1 28 21 2 9 , 79 5  2 . 796  
1 3 1 1 2 423 7 . 565  3 606 7 . 7 56 
1 3 1 2 7 3 , 931  3 . 409  1 8  9 , 474 4 . 296  
1 3 1 3 164 1 2 7 , 341 3 . 7 58 283 2 1 9 , 290 3 . 587  
1 3 1 4 23  23 , 541 2 . 9 35  49 50 , 468  2 . 1 30 
1 3 1 5 22 3 3 , 001 0 . 567  30 47 , 059 0 . 436  
1 3 2 1 9 3  1 7 '  674 2 . 53 5  152  2 6 , 899  2 . 5 21 
1 3 2 2 81 3 6 , 638  3 . 376  137  6 0 , 150 3 . 061  
1 3 2 3 13  8 , 864 2 . 5 50 21 1 4 , 142 2 . 7 5 8  
1 3 2 4 1 5  1 5 , 681 1.  7 15  16  16 '  7 29  1 .  5 36  
1 3 2 5 0 0 1 1 , 29 5  0 . 849 
2 1 1 1 14 2 , 471 5 8 . 1 5 5  1 1  1 , 906 50 . 262 
2 1 1 2 19 9 , 203 5 3 . 624 18 8 , 541 50 . 650 
2 1 1 3 4 2  3 2 , 270 4 1 . 305 37  28 , 629 41 . 3 32  
2 1 1 4 57 5 9 , 260 3 3 . 905  40 40 , 306 3 4 . 03 5  
2 1 1 5 27 3 5 , 427 2 7 . 191  26  3 3 , 8 98 2 2 . 780 
2 1 2 1 7 1  7 '  719  3 5 . 017 64 6 , 826  3 3 . 680 
2 1 2 2 3 5  1 5 , 488 2 5 . 426  29 1 2 '  1 92  24 0 729  
2 1 2 3 1 1  7 '  965 1 8 . 318 13  8 , 554 20 . 7 1 5  
2 1 2 4 3 3 , 097 17 . 469 4 3 , 868 17 . 813  
2 1 2 5 0 0 2 2 , 647 11 . 976 
2 2 1 2 1 5  6 , 476  1 5 . 889  11 4 704 14. 435 
2 2 1 3 1 9  1 4 , 804 1 3 . 854 19  1 4 : 714  10 . 8 3 3  
2 2 1 4 56 61 , 137 7 . 877 48 52 , 524 7 . 553  
2 2 1 5 67  89 , 037  6 . 7 5 3  5 4  7 2 '  598  5 . 603 
2 2 2 1 40 7 , 639  9 . 438  3 6  7 436 8 . 755  
2 2 2 2 3 5  1 4 , 57 5  6 . 840 34 1 4 : 687 6 . 945  
2 2 2 3 30 2 2 , 629 4 . 424 23  17 , 230 4 . 684 
2 2 2 4 1 1  1 1 , 052 2 . 443 16 1 6 , 061 3 . 37 5  
2 2 2 5 1 1 , 253 3 . 591 3 3 , 8 99  2 . 257 
2 3 1 1 7 1 ,  591 8 . 297  8 1 ,  910 8 . 639  
2 3 1 2 2 9  1 4 , 248 5 . 959  31  1 5 , 216 6 . 1 38  
2 3 1 3 9 1  6 5 , 085 5 . 036 90 65 , 1 70 5 . 05 1  
2 3 1 4 1 931 2 . 148 3 3 , 002 3 . 598  
2 3 1 5 1 1 , 254 1 . 834  0 0 
2 3 2 1 5 5  8 , 470 4 . 29 8  64 1 0 , 981  4 . 653  
2 3 2 2 44  1 8 , 760 3 . 3 53  40  1 7 , 3 32  3 . 093 
2 3 2 3 3 1 , 9 96 2 . 305 8 5 , 3 90 2 . 430 

- -- ----- --- - ---- --- ---- - --- - - --- ----- - ---- - - - - - ----- - - - - - -------- - - - --- - - - - - --- -
Dar Lan e :  Li�h t :  Volume (vplph ) : 

weekdaa 1 Median Daylight 1 ( 300 
2 Weeken 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-89 9  
4 900-1

6200 
5 ) 1 , 2  0 

50 



TABLE C3 . COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 70 MPH 
( AUTOMA'J'Tr: llA'l'� A'!' 1"'1' .  1/RIGHT) 

================================================================================ 
RADAR OFF 

- ---------- ----- - - -----
NO. PERCENT 

OF NO . OF EXCEED 
DAY LANE LIGHT VOLUME HOURS VEHICLES 70 MPH 

RADAR ON 
------- - ---- - --- - - - ----

NO. 
OF NO.  OF 

HOURS VEHICLES 

PERCENT 
EXCEED 
70 MPH 

------- - - ----- - ---- - --------- - - --- - - - - - - - - - - - - - - - --- - -------- ------ ------------ -
1 1 1 1 0 0 2 3 55 20 . 282 
1 1 1 2 2 1 180 7 .  712 4 2 090 9 . 665  
1 1 1 3 74 59 : 669 7 . 775  100  7 8 : 73 8  7 . 525  
1 1 1 4 98  102 , 910 5 . 951 164 1 72 , 126 5 . 287 
1 1 1 5 70 114 ' 908 2 . 396 123 1 96 , 679  2 . 069 
1 1 2 1 108 8 , 792  9 . 418  165  14 , 286 8 . 274  
1 1 2 2 64 28 , 274  6 . 370 93 3 9 , 943  5 . 430 
1 1 2 3 28 1 9 , 922 4 . 57 3  4 6  3 2 , 202 3 . 975 
1 1 2 4 5 5 , 221 3 . 026 4 4 , 094 2 . 760 
1 1 2 5 15  2 2 , 765  1 . 841 1 9  2 8 , 027 1 . 549  
1 2 1 2 0 0 2 911 3 . 842  
1 2 1 3 3 2 480 0 . 806 4 3 , 430 1 . 108 
1 2 1 4 99 111 : 034  1 . 065  127  141 , 476 1 . 081 
1 2 1 5 140 198 , 726 0 . 850 260 3 7 0 , 882 0 . 701 
1 2 2 1 90 15 ' 714 1 . 992 130  24 , 251 1 . 621 
1 2 2 2 36 1 6 , 597 1 . 440 64  3 0 , 621 1 . 238  
1 2 2 3 4 8  3 6 , 660 0 . 854 71 5 4 , 278  0 . 75 5  
l 2 2 4 26 2 6 , 567 0 . 662 40  3 9 , 995  0 . 61 3  
1 2 2 5 17 24 , 265  0 . 482 2 1  2 9 , 79 5  0 . 3 59 
1 3 1 1 2 423  1 . 418 3 606 1 . 155  
1 3 1 2 7 3 , 93 1  0 . 76 3  1 8  9 , 474 0.  982 
1 3 1 3 164 127 , 341 0 . 806 283  219 , 290 0 . 670 
1 3 1 4 23 2 3 , 541 0 . 582 4 9  5 0 , 468  0 . 36 5  
1 3 1 5 22 3 3 , 001 0 . 082 30 47 , 059 0 . 08 5  
1 3 2 1 93 1 7 , 674 0 . 583 152  26 , 899 0 . 424 
1 3 2 2 81 3 6 , 63 8  0 . 756 137  60 '  150 0 . 572  
1 3 2 3 13 8 , 864 0 . 553  21 14 ' 142 0 . 566 
1 3 2 4 15 1 5 , 681  0 . 293 16 1 6 '  729 0 . 20 3  
1 3 2 5 0 0 1 1 . 295  
2 1 1 1 14 2 , 471 2 1 . 489 11 1 , 906 1 7 . 471 
2 1 1 2 19 9, 203 1 6 . 234 18 8 , 541 1 3 . 6 28  
2 1 1 3 42 3 2 '  270 9 . 191 37 2 8 , 629 8 . 589  
2 1 1 4 57 5 9 , 260 6.  277 40 4 0 , 306 5 . 930  
2 1 1 5 27 35 , 427 4 . 604 26 3 3 , 898  3 . 065  
2 1 2 1 71 7 , 719 10 . 3 64 64  6 , 826 9 . 903 
2 1 2 2 3 5  1 5 , 488 5 . 107 2 9  12 , 192 4 . 82 3  
2 1 2 3 11 7 , 965  3 . 277 1 3  8 , 554  3 . 718  
2 1 2 4 3 3 , 097 2 . 196 4 3 , 86 8  2 . 559 
2 1 2 5 0 0 2 2 , 647 1 . 3 22 
2 2 1 2 15  6 476 3 . 567 11 4 , 704 2 . 6 36 
2 2 1 3 19 1 4 : 804 2 . 797 1 9  14 ' 714 2 . 005  
2 2 1 4 56 6 1 , 137  1 . 268 48 52 , 524 1 . 199 
2 2 1 5 67 89'  037 1 . 153  54  7 2 , 598  0 . 849 
2 2 2 1 40 7 639  2 . 173 36 7 436  l .  910 
2 2 2 2 3 5  14 : 575  1 . 413 34  14 : 687 l .  273  
2 2 2 3 30 2 2 , 629 0.  787 23 1 7 , 230 0 . 789  
2 2 2 4 11 11 , 052  0 . 461 16 1 6 , 061  0 . 567 
2 2 2 5 1 1 , 253  0 . 399 3 3 , 899 0 . 231 
2 3 1 1 7 1 , 591 1 . 823 8 1 , 910 l .  990 
2 3 1 2 29 1 4 , 248 1 . 235  3 1  1 5 , 216 1 . 104 
2 3 1 3 91 6 5 , 08 5  0 . 976 90  6 5 , 170 0 . 956 
2 3 1 4 1 931 0 . 430  3 3 , 002 0 . 966 
2 3 1 5 1 1 , 254 0 . 319 0 0 
2 3 2 1 5 5  8 470 0 . 980 64 1 0 , 981  0 . 984 
2 3 2 2 44  1 8 : 760 0 . 709 4 0  1 7 , 3 3 2  0 . 645 
2 3 2 3 3 1 , 996 0 . 601 8 5 , 390 0 . 445 

- - - --- - ---- - --- ----- - - - - - ------- --- - ----- ------ - ----- - - - ---- ---------- - ---------
Dar Lane : Li�h t :  Volume (vplph ) : 

weekdaa 1 Median Daylight 1 < 300 
2 1/eeken 2 Center 2 Darkness 2 3 00-599  

3 Shoulder 3 600-899 
4 900-16

200 
5 ) 1 , 2  0 
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TABLE C4.  COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 7 5  MPH 
(AUTOMATIC DATA AT FT . WRIGHT) 

================================================================================ 

RADAR OFF RADAR ON 
----- - - - - - ---- - - - - - - --- ---- -------------- - - ---

NO . PERCENT NO. PERCENT 
OF NO . OF EXCEED OF NO. OF EXCEED 

DAY LANE LIGHT VOLUME HOURS VEHICLES 75 MPH HOURS VEHICLES 75 HPH 
- - - - - - - --- - ---- ---- ---- - - - ------- - --- - ----- ---- - ----------- - --- - - - - ------- - - - - - -

1 1 1 1 0 0 2 3 5 5  2 . 53 5  
1 1 1 2 2 1 , 180 0 . 67 8  4 2 090 1 . 435  
1 1 1 3 74 5 9 , 669 0 . 833  100 7 8 : 738  0 . 705 
1 1 1 4 98 102 ' 910 0 . 585 164 1 7 2 , 126  0 . 465 
1 1 1 5 70 114 ' 908 0. 216  123  196 , 679 0 . 179 
1 1 2 1 108 8 '  792 2 . 172  165  1 4 , 286  1 . 505 
1 1 2 2 64 28 , 274  0 . 902 93 3 9 , 943  0 . 701 
1 1 2 3 28 1 9 , 922  0 . 527  46 3 2 , 202 0 . 413 
1 1 2 4 5 5 , 221 0 . 326 4 4 , 094 0 . 3 91 
1 1 2 5 15 2 2 , 765  0 . 119  19  2 8 , 027 0 . 107 
1 2 1 2 0 0 2 911 0 . 659 
1 2 1 3 3 2 , 480 0 . 121  4 3 , 430 0 . 117 
1 2 1 4 99 111 ' 034 0 . 142 127  141 , 476  0 . 128  
1 2 1 5 140 1 9 8 , 7 26 0 . 098  260  3 7 0 , 882  0 . 079 
1 2 2 1 90 15 ' 714 0 . 3 69 130 2 4 , 251  0 . 32 6  
1 2 2 2 36  16 , 597 0 . 217 64 3 0 , 621  0 . 163 
1 2 2 3 48 3 6 , 660 0 . 125  71  5 4 , 278  0 . 116  
1 2 2 4 26 2 6 , 567  0 . 094 40 3 9 , 995  0 . 090 
1 2 2 5 1 7  2 4 , 265  0 . 041 21 2 9 , 795  0 . 017 
1 3 1 1 2 423 0 . 473  3 606 0 . 1 6 5  
1 3 1 2 7 3 , 931  0 . 229 18 9 , 474 0 . 179 
1 3 1 3 164 1 2 7 , 341 0 . 158  283  2 1 9 , 290 0 . 109 
1 3 1 4 23  23 , 541 0 . 08 5  49 5 0 , 468  0 . 05 2  
1 3 1 5 22 3 3 , 001 0 . 009 30 4 7 , 059 0 . 015 
1 3 2 1 93 1 7 , 674 0 . 170 152  26 , 8 99 0 . 093 
1 3 2 2 81 3 6 , 638  0 . 145 137 6 0 , 150 0 . 098 
1 3 2 3 13 8 , 864 0 . 056 21 1 4 , 142 0 . 07 8  
1 3 2 4 15 1 5 , 681  0 . 026 16 1 6 , 7 29 0. 030 
1 3 2 5 0 0 1 1 , 295 -
2 1 1 1 14 2 , 471 4 . 77 5  1 1  1 , 906 3 . 095 
2 1 1 2 19  9 , 203 2 . 238  1 8  8 , 541 1.  9 32  
2 1 1 3 42 3 2 , 270 1 . 016 37  2 8 , 629  0 . 870 
2 1 1 4 57 5 9 , 260 0 . 660 40 40 , 306 0 . 4 86 
2 1 1 5 27 35 , 427 0 . 3 53 26 3 3 , 898  0 . 260 
2 1 2 1 7 1  7 , 719  2 . 125 64 6 , 82 6  2 . 1 97 
2 1 2 2 35  1 5 , 488 0 . 710  29  1 2 , 192  0 . 61 5  
2 1 2 3 11 7 ' 96 5  0 . 339 13  8 , 554 0 . 3 51 
2 1 2 4 3 3 ' 097 - 0 . 16 1  4 3 , 868 0 . 310 
2 1 2 5 0 0 0 2 2 , 647 0 . 1 1 3  
2 2 1 2 15 6 , 476 0 . 463 11 4 704 0 . 340 
2 2 1 3 19 1 4 , 804 0 . 399 19  14 ;  714 0 . 306  
2 2 1 4 56 6 1 '  137 0 . 134  48 52 , 524 0 . 1 31  
2 2 1 5 67 8 9 , 037  0 . 162 54 7 2 '  598 0 . 098  
2 2 2 1 40 7 , 639  0 . 537 3 6  7 436  0 0 309 
2 2 2 2 35  1 4 , 575  0 . 274  34  1 4 : 687  0 . 191 
2 2 2 3 30 2 2 , 629 0 . 146 23  1 7 , 230 0 . 110 
2 2 2 4 11 1 1 '  052 0 . 054 16 16 , 06 1  0 . 100 
2 2 2 5 1 1 , 253  3 3 , 899 0 . 05 1  
2 3 1 1 7 1 , 591 0 . 12 6  8 1 , 910 0 . 209 
2 3 1 2 29 1 4 , 248  0 . 232  31  15 , 216  0 . 184 
2 3 1 3 91 6 5 , 08 5  0 . 194 90 6 5 , 170 0 . 183 
2 3 1 4 1 931  0 . 215  3 3 , 002 0 . 03 3  
2 3 1 5 1 1 , 254 0 0 
2 3 2 1 55 8 , 470 0 0 272 64  10 , 981 0 . 219  
2 3 2 2 44 1 8 , 760 0 . 133 40 17 , 33 2  0 . 07 5  
2 3 2 3 3 1 , 996  0 . 050 8 5 , 390 0 . 056 

- - - - - - - --- - ---- - ----- - - ---- - - ------ --- ------ - --- - ----- - - ----- - - - - - - - - --- - - - - - - - -
Dar Lane:  Li�h t :  Volume ( vplph) : 

weekdaa 1 Median Daylight 1 < 300 
2 Weeken 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-16200 
5 > 1 , 2  0 

52 



TABLE C 5 .  COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 8 0  MPH 
(AUTOMATIC DATA AT FT. WRIGHT) 

================================================================================ 
RADAR OFF RADAR ON 

------- - - --- - - - - ------ - - - - ----- ----- -------- - -
NO. PERCENT NO. PERCENT 

OF NO. OF EXCEED OF NO . OF EXCEED 
DAY LANE LIGHT VOLUME HOURS VEHICLES 80 MPH HOURS VEHICLES 80 MPH 

--- - - - - - --- ------ ----- - - -------- - - - - - ---- - --- - ----- - - ---- - - - - - - -- - - --- --- - - - --- -1 1 1 1 0 0 2 355  0 . 000 
1 1 1 2 2 1 , 180 0 . 085 4 2 , 090 0 . 431 
1 1 1 3 74 5 9 , 669 0 . 146 100 7 8 , 73 8  0 . 135  
1 1 1 4 98 102, 910 0 . 102 164 1 7 2 , 126 0 . 079 
1 1 1 5 70 114 ' 908 0 . 032  1 2 3  1 9 6 , 679 0 . 025 
1 1 2 1 108 8 ' 792 0 . 523  165  1 4 , 286 0 . 4 20 
1 1 2 2 64 2 8 , 274 0 . 170 93 3 9 , 943 0 . 170 
1 1 2 3 28 1 9 '  922 0 . 115  46 3 2 , 202 0 . 109 
1 1 2 4 5 5 , 221 0 . 057  4 4 , 094 0 . 049 
1 1 2 5 15 2 2 , 765  0 . 01 3  1 9  28 , 027 0 . 014 
1 2 1 2 0 0 2 911 0 . 110 
1 2 1 3 3 2 , 480 4 3 , 430 0 . 029 
1 2 1 4 99 111 ' 034 0 . 030 127 141 , 476  0 . 025  
1 2 1 5 140 198 , 726 0 . 018  260 3 7 0 , 882  0 . 013 
1 2 2 1 90 1 5 '  714 0 . 095  130  24 , 251  0 . 087 
1 2 2 2 36 16 , 597 0 . 054 64  30 , 621 0 . 039 
1 2 2 3 48 3 6 , 660 0 . 030 71 54 , 278  0 . 020 
1 2 2 4 26 2 6 , 567 0 . 004 40 3 9 , 995  0 . 033  
1 2 2 5 17 24 , 265  0 . 008 21 29 , 795  0 . 003 
1 3 1 1 2 423 0 . 236 3 606 
1 3 1 2 7 3 , 931 0 . 025  18  9 , 474 0 . 032 
1 3 1 3 164 127 , 341 0 . 043 283 219 , 290 0 . 021 
1 3 1 4 23 23 , 541 0 . 025  49 5 0 , 468  0 . 012 
1 3 1 5 22 33 , 001 - 30 47 , 059  0 . 002 
1 3 2 1 93 17 , 674 0 . 034  152 2 6 , 899 0 . 022 
1 3 2 2 81 3 6 , 638  0 . 052 137 6 0 , 150 0 . 018  
1 3 2 3 13 8 , 864 0 . 011 21 1 4 , 142 0 . 007 
1 3 2 4 15  1 5 , 681 16 1 6 '  729 0 . 006 
1 3 2 5 0 0 1 1 , 295  
2 1 1 1 14 2 '  471 0 . 931 11 1 , 906 0 . 73 5  
2 1 1 2 19 9 , 203 0 . 47 8  18 8 , 541 0 . 375  
2 1 1 3 42 3 2 , 270 0 . 149 37 2 8 , 629 0 . 126 
2 1 1 4 57 59 , 260 0 . 093 40 40 , 306 0 . 092 
2 1 1 5 27 35 , 427 0 . 045 26 3 3 , 898  0 . 030 
2 1 2 1 71 7 '  719 0 . 570 64 6 , 826  0 . 513  
2 1 2 2 35  1 5 , 48 8  0 . 149 29 1 2 '  192 0 . 1 3 1  
2 1 2 3 11 7 , 965  0 . 050 1 3  8 , 554  0 . 012 
2 1 2 4 3 3 , 097 0 . 032  4 3 , 868  0 . 052 
2 1 2 5 0 0 2 2 , 647  
2 2 1 2 15  6 , 476 0 . 124 11 4 , 704 0 . 08 5  
2 2 1 3 19 14 , 804 0 . 074 19 1 4 '  714 0.  048 
2 2 1 4 56 61 , 1 37 0 . 029 48 52 , 524  0 . 027 
2 2 1 5 67 8 9 , 037  0 . 027 54 7 2 '  598  0 . 011 
2 2 2 1 40 7 , 639 0 . 209 3 6  7 4 36  0 . 121 
2 2 2 2 35  14 , 575 0 . 082  34 1 4 : 687 0 . 068 
2 2 2 3 30 2 2 , 629 0 . 049 23 17 ' 230 0 . 02 3  
2 2 2 4 11 1 1 . 052  0 . 009 1 6  1 6 , 061 0 . 012 
2 2 2 5 1 1 , 253 3 3 , 899 0 . 051 
2 3 1 1 7 1 , 591 8 1 , 910 0 . 052 
2 3 1 2 29 14 , 248 0 . 077 31 1 5 , 216 0 . 059 
2 3 1 3 91 6 5 , 085 0 . 061 90 6 5 , 170 0 . 048 
2 3 1 4 1 931  0 . 107 3 3 , 002 
2 3 1 5 1 1 . 254 0 0 
2 3 2 1 5 5  8 , 470 0 . 106 64 10 , 981 0 . 073 
2 3 2 2 44 1 8 , 760 0 . 032  40 1 7 , 3 3 2  0 . 012 
2 3 2 3 3 1 , 996 8 5 , 390 

- - - - - - - - - --- - - - - - - - - - - - - ---- - - - - - --- - - - ------ - - - - - - - - - - - ---- ---- - --- - - - - - - --- - - -
Dar Lane : Li�ht : Volume (vplph ) : 

weekdaa 1 Median Daylight 1 < 300 
2 Weeken 2 Center 2 Darkness 2 300-599  

3 Shoulder 3 600-899 
4 900-1

6200 
5 > 1 , 2  0 

53  



TABLE C6 . COMPARISON OF 85TH PERCENTILE SPEEDS 
(AUTO!-!:".'!'�':' :':"."'� 1'1 11"1  t:"l'T' . - - - . .  T��!('!:'!') 

= = = = = = = = = = = = = = = = ================================================================ 

RADAR OFF RADAR ON 
- - - - - - ----- ----- - --- - - - --- -- ---- - - - - - --- --- -- -

NO . 85TH NO . 85TH 
OF NO . OF %TILE OF NO. OF %TILE 

DAY LANE LIGHT VOLUME HOURS VEHICLES SPEED HOURS VEHICLES SPEED 
- - - - - -- - - - - ----- - - - - - - - -- - ---- - - --- --- - - - - ---- --- --- - - - - - --- - - - - - - --- ---- - - --- --

1 1 1 1 0 0 2 3 5 5  74 . 524 
1 1 1 2 2 1 180 7 1 . 4 3 3  4 2 , 090 71 . 593 
1 1 1 3 74 5 9 : 669 71 . 224 100 7 8 , 7 3 8  71 . 21 9  
1 1 1 4 98 102 , 910 7 1 . 056 164 1 7 2 , 126  71 . 000 
1 1 1 5 70 1 1 4 '  908 7 0 . 871  123  196 , 679  70 . 745 
1 1 2 1 108 8 , 792 71 . 991  165 1 4 , 286  71 . 840 
1 1 2 2 64 2 8 , 274 7 1 . 287 93  39 , 943  7 1 . 133 
1 1 2 3 2 8  1 9 '  922  71 . 062  46 32 , 202 70. 963  
1 1 2 4 5 5 , 221  70 . 805 4 4 , 094 70 . 726  
1 1 2 5 15 2 2 , 765  7 0 . 620 19 2 8 , 027 6 6 . 837  
1 2 1 2 0 0 2 911  7 0 . 962 
1 2 1 3 3 2 , 480 66 . 477 4 3 , 430 6 6 . 7 86 
1 2 1 4 99 1 1 1 , 034 66 . 600 127 141 , 476 6 6 . 565  
1 2 1 5 140 1 9 8 '  726 6 6 . 605 260 370 , 882 6 6 . 486 
1 2 2 1 90 1 5 '  714 6 7 . 455 130 2 4 , 251  6 7 . 140 
1 2 2 2 36 1 6 , 597 6 6 . 858  64  30 , 621  6 6 . 71 5  
1 2 2 3 48 3 6 , 660 6 6 . 625 71  54 ' 278  6 6 . 48 1  
1 2 2 4 26  2 6 , 567 6 6 . 527 40 3 9 , 995 6 6 . 3 5 8  
1 2 2 5 17 2 4 , 265  61 . 504 21 2 9 , 795  61 . 456  
1 3 1 1 2 423  6 6 . 957 3 606 6 7 . 000 
1 3 1 2 7 3 , 931 6 1 . 99 2  1 8  9 , 474 6 6 . 867 
1 3 1 3 164 1 27 , 341 6 2 . 164 283 2 1 9 , 290  6 2 . 09 5  
1 3 1 4 23  2 3 , 541 61 . 933 49 50 , 468  61 . 638  
1 3 1 5 22 3 3 , 001 57 . 659  30 47 , 059 57 . 476 
1 3 2 1 93  1 7 , 674 6 2 . 220 152  2 6 , 899  6 2 . 067 
1 3 2 2 8 1  3 6 , 63 8  6 2 . 049 137  60 , 150 61 . 9 53  
1 3 2 3 13  8 , 864 6 1 . 609 21 1 4 , 142  6 1 . 736  
1 3 2 4 15 1 5 , 681 61 . 486 16 16 ' 7 2 9  6 1 . 299  
1 3 2 5 0 0 1 1 , 2 95  60 . 588  
2 1 1 1 14 2 , 471 7 6 . 1 9 3  1 1  1 , 906 7 5 . 803 
2 1 1 2 19 9 , 203 7 5 . 737 18 8 , 541 71 . 817  
2 1 1 3 42 3 2 , 270 7 1 . 423  37 2 8 , 629  7 1 . 304 
2 1 1 4 57 5 9 , 260 71 . 12 9  40 40 , 306 71 . 048 
2 1 1 5 27 3 5 , 427 7 1 . 009 26 3 3 , 898 70 . 766 
2 1 2 1 71  7 '  719  7 2 . 057  64  6 , 826 7 2 . 036 
2 1 2 2 35  1 5 , 488 71 . 226  29 1 2 , 192  71. 180 
2 1 2 3 11 7 , 965 7 1 . 031  13  8 , 554 71 . 042  
2 1 2 4 3 3 , 097 70 . 5 92  4 3 , 868  10 . 71 2  
2 1 2 5 0 0 2 2 , 647 66 . 647 
2 2 1 2 1 5  6 , 476 7 1 . 318  11 4 , 704 67 . 600 
2 2 1 3 1 9  1 4 , 804 6 7 . 309 19 1 4 '  714 6 6 . 986  
2 2 1 4 56 61 ' 137 6 6 . 71 9  48 5 2 , 524 6 6 . 677 
2 2 1 5 67 8 9 , 037 6 6 . 684 54 72 ' 5 98  66 . 472  
2 2 2 1 40 7 , 639  6 7 . 447 36 7 , 436 6 7 . 147 
2 2 2 2 35  14 , 575 6 6 . 852  34  1 4 , 687  6 6 . 812  
2 2 2 3 30 22 , 629 6 6 . 590 23 17 , 2 30  6 6 . 583  
2 2 2 4 11 1 1 , 052 6 1 . 590 16 1 6 , 061 6 1 . 71 2  
2 2 2 5 1 1 , 253 6 1 . 41 8  3 3 , 8 99  6 1 . 305  
2 3 1 1 7 1 , 591  67 . 05 3  8 1 , 910 6 7 . 294 
2 3 1 2 29 1 4 , 248 6 6 . 946 31 1 5 , 216  6 6 . 880  
2 3 1 3 91 6 5 , 085 6 6 . 841 90  6 5 , 170 6 6 . 817  
2 3 1 4 1 931  65 . 640 3 3 '  002 66 . 3 36 
2 3 1 5 1 1 , 254 0 0 
2 3 2 1 55 8 , 470 62 . 372  64  1 0 , 981  6 7 . 158  
2 3 2 2 44 1 8 , 760 6 1 . 91 1  40 1 7 , 3 3 2  61 . 881  
2 3 2 3 3 1 , 996 61 . 3 7  3 8 5 , 390 6 1 . 613  

- - - - - - - - - - - - --- - - - - - --- - - - - - - - - - ---- - - --- -- - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - --- - - - -
nar : Lan e :  Li�ht : Volume ( vplph ) : 

weekdaa 1 Median Daylight 1 < 300 
2 lleeken 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1

6200 
5 > 1 , 2  0 

54 



TABLE C7 . COMPARISON OF STANDARD DEVIATION OF SPEEDS 
(AUTOMATIC DATA AT FT. WRIGHT ) 

================================================================================ 
RADAR OFF RADAR ON 

------ ------- ---------- -- - ----- - - - ----- - - - - ---
NO . NO.  

OF NO. OF STD OF NO. OF STD 
DAY LANE LIGHT VOLUME HOURS VEHICLES DEV HOURS VEHICLES DEV 

- - - - - - - - - -------- - - - - - - --- ---- - - ------------ - ---------------- ---- - - ------- ----- -
1 1 1 1 0 0 2 3 5 5  5 . 219 
l 1 1 2 2 1 , 1 80 4 . 735  4 2 , 090 5 . 120 
1 l 1 3 74  5 9 , 669 4 . 733 100 7 8 , 738  4 .  742 
1 1 1 4 98  102 , 910 4 . 736 164 172 , 126 4 . 752 
1 1 1 5 70 114 . 908 6 . 666 123 196 , 679. 6 . 237 
1 1 2 1 108 8 , 792 5.  773 165  1 4 , 286 5 . 513 
1 1 2 2 64  28 , 274 4 . 840 93 3 9 , 9 4 3  4 . 865 
1 1 2 3 28  1 9 , 922 4 .  772 46  3 2 , 202 4 . 700 
1 1 2 4 5 5 , 221 4 . 676  4 4 , 094 4 . 489 
1 1 2 5 15  2 2 , 765 4 . 562 19 28 , 027 4 . 3 38  
1 2 1 2 0 0 2 911 5 . 106 
1 2 1 3 3 2 , 480 4 . 641 4 3 , 430 5 . 183  
1 2 1 4 9 9  111 , 034  4 . 557 127 141 , 476  4 . 588 
1 2 1 5 140 1 9 8 , 726 5. 715  260 370 , 882  5 . 536  
1 2 2 l 90 1 5 , 714 5 . 535  130  2 4 , 251  5 . 187 
1 2 2 2 3 6  1 6 , 597 4 . 751 64 30 , 621  4 . 654 
l 2 2 3 4 8  3 6 , 660 4 . 562 71 5 4 , 278  4 . 571 
l 2 2 4 2 6  26 , 567 4 . 516 40 3 9 , 99 5  4 . 4 82 
1 2 2 5 17 2 4 , 265 4 . 481 21 2 9 , 795  4 . 298 
1 3 1 1 2 423 6 . 814 3 606 5 . 995 
l 3 1 2 7 3 , 931 6 . 186 18  9 , 474  6 . 506 
l 3 1 3 164 127 , 341 6 . 246 283  2 1 9 , 290  6 . 1 50  
1 3 l 4 23 2 3 , 541 6 . 197 49  5 0 , 468  5 . 798  
1 3 1 5 22 3 3 , 001 6 . 482 30 47 , 059  6 . 151  
1 3 2 1 9 3  1 7 , 674 7 . 105 152  2 6 , 899 7 . 036  
1 3 2 2 81  3 6 , 638  6 . 246 137 6 0 , 150  6 . 317 
l 3 2 3 1 3  8 , 864 5 . 887 21 1 4 , 142 5 . 9 88 
1 3 2 4 1 5  1 5 , 681 5 . 851 16 1 6 , 729  5 . 731  
l 3 2 5 0 0 - 1 1 , 29 5  5 . 674  
2 1 1 1 14 2 ,  471 5 . 514 1 1  1 . 906 5 . 500 
2 1 1 2 19 9 , 203 4 . 927 18  8 , 541  4 . 926 
2 1 1 3 42  3 2 , 270 4 . 821 3 7  28 , 629 4.  713 
2 1 1 4 57  5 9 , 260 4 . 969 40  40 , 306 4.  718  
2 1 1 5 27 3 5 , 427 4 . 969 26 3 3 , 8 9 8  4 . 5 23 
2 1 2 1 71 7 .  719 5.  720 64 6 , 826  5 . 686 
2 1 2 2 3 5  1 5 , 488 4 . 953 29 1 2 , 192 5 . 046  
2 1 2 3 1 1  7 , 965 4 . 890 1 3  8 , 554  4 . 815 
2 1 2 4 3 3 , 097 4 . 493 4 3 , 8 6 8  4 . 867 
2 1 2 5 0 0 2 2 , 647 4 . 530 
2 2 1 2 1 5  6 , 476 5 . 512 11 4 , 704 5 . 024 
2 2 1 3 1 9  1 4 , 804 4 .  770 19 14 , 714  4 . 679 
2 2 1 4 56  6 1 , 1 37 4 . 597 4 8  52 , 524  4 . 579 
2 2 1 5 67 8 9 , 037 4 . 767 54 7 2 , 5 9 8  4 . 474  
2 2 2 1 40  7 , 639 5 . 541 3 6  7 436  5 . 170 
2 2 2 2 3 5  14 , 575 4 . 874 34  14 : 687  4 . 800 
2 2 2 3 3 0  2 2 , 629 4 . 638 23 1 7 , 230  4 . 674 
2 2 2 4 11 1 1 , 052 4 . 654 16 16 , 061 4 . 657 
2 2 2 5 1 1 , 253  4 . 529 3 3 , 899 4 . 468  
2 3 1 1 7 1 , 591 5 . 928 8 1 , 910 5 . 959 
2 3 1 2 29 1 4 , 248 5 .  723 31 1 5 , 216  5 . 644 
2 3 1 3 91 6 5 , 085 5 . 676 90  6 5 , 170 5 . 553  
2 3 1 4 1 931  4 . 903 3 3 , 002 5 . 059 
2 3 1 5 1 1 , 254 5 . 477 0 0 
2 3 2 1 5 5  8 , 470 6 . 543 64 1 0 , 981  6 . 563 
2 3 2 2 44  1 8 , 760 5 . 931 40 1 7 , 3 3 2  5 . 867 
2 3 2 3 3 1 , 996 5 . 746 8 5 , 3 90 5 . 632 

- - - - - - - - - - - ---- --- - ----- - --- - ---- - - --- - ---------- - - -------- - - - - - - - - - - - - - - - - --- - -
Dar : Lane : Li�ht : Volume (vplph ) : 

weekdaa 1 Median Daylight 1 < 300 
2 lleeken 2 Center 2 Darkness 2 3 00-599 

3 Shoulder 3 600-899 
4 900-1

6
200 

5 > 1 , 2  0 

5 5  



TABLE C 8 .  COMPARISON OF MEAN SPEEDS 
(AUTOMATIC DATA AT FLORENCE) 

================================================================================ 

RADAR OFF RADAR ON 
----------------------- -----------------------

NO. NO . 
OF NO . OF MEAN OF NO. OF MEAN 

DAY LANE LIGHT VOLUME HOURS VEHICLES SPEED HOURS VEHICLES SPEED 
------ - -------------------------------------------------------------------------

1 1 1 1 39  8 ,  611  67 . 274  37  8 ,  6 13  65 . 789  
1 1 1 2 30 1 2 , 077 67 . 037  43  1 6 , 9 33  65 . 48 8  
1 1 1 3 0 0 1 617 6 5 . 600 
1 1 2 1 67  4 , 408 6 5 . 715  8 2  6 , 355  64 . 53 3  
1 1 2 2 5 1 , 67 2  66 . 500 2 659  65 . 000 
1 2 1 2 16 9 , 07 3  6 3 . 98 7  . 1 2  6 , 95 2  63 . 475  
1 2 1 3 50 3 5 , 07 3  64 . 480 66 4 8 , 199  63 . 21 7  
1 2 1 4 3 2 ,  773  65 . 067 3 2 , 915  63 . 43 3  
1 2 2 1 42 7 , 438  6 3 . 1 8 8  47 8 , 374  6 1 . 474 
1 2 2 2 2 3  9 , 146 6 3 . 3 35  31  1 2 , 996 62 . 168  
1 2 2 3 7 4 , 705 6 3 . 05 7  6 3 , 870  62 . 11 7  
1 3 1 2 65  3 2 , 793  59 . 032  7 8  3 9 , 409 58 . 17 1  
1 3 1 3 4 2 , 45 8  59 . 975  3 1 , 962  5 9 . 267 
1 3 2 1 50 10 , 726  5 7 . 818  53  1 1 , 776  56 . 102 
1 3 2 2 2 2  8 ,  7 71  58 . 691  31  1 1 , 637  5 7 . 5 3 2  
2 1 1 1 16 2 , 124  6 8 . 2 1 2  8 1 ,  065 6 5 . 87 5  
2 1 1 2 21 8 .  727  6 6 . 605 9 3 , 480 64 . 000 
2 1 1 3 7 5 , 08 8  66 . 7 71  5 3 , 83 2  65 . 140 
2 1 1 4 2 1 , 883  6 5 . 650 2 1 , 916  6 4 . 850 
2 1 2 1 41 2 , 741  65 . 366 22 1 , 880 6 2 . 709 
2 1 2 2 5 2 , 076  65 . 160 1 472  63 . 900 
2 1 2 3 2 1 , 407 6 5 . 400 1 636  6 4 . 400 
2 2 1 1 3 608 64 . 500 2 459  64 . 000 
2 2 1 2 10 4 , 458  6 5 . 060 4 1 , 785  6 3 . 92 5  
2 2 1 3 20 1 5 , 253 64 . 100 1 1  8 , 17 2  61 . 809 
2 2 1 4 1 3  13 , 685 6 3 . 71 5  4 4 , 48 9  6 3 . 050  
2 2 1 5 0 0 3 3 , 73 1  6 2 . 43 3  
2 2 2 1 30 5 , 111  6 3 . 520 13 2 , 07 9  60 . 877  
2 2 2 2 9 3 , 760 6 2 . 1 7 8  7 2 , 948  5 9 . 586  
2 2 2 3 6 4 , 023 6 2 . 200 3 2 , 13 5  60 . 700 
2 2 2 4 3 2 , 996 62 . 33 3  1 1 , 004 6 1 . 700 
2 3 1 1 5 1 , 068 5 9 . 460 3 689  5 8 . 300 
2 3 1 2 27 1 3 , 574 5 9 . 296 14 7 , 294 57 . 536 
2 3 1 3 14 9 , 61 5  5 8 . 757  7 5 , 18 7  5 8 . 114 
2 3 2 1 34  6 , 017 5 8 . 3 7 9  16 2 , 770  56 . 07 5  
2 3 2 2 1 2  5 , 039  5 7 . 450 7 2 , 864 55 . 77 1  
2 3 2 3 2 1 , 290 5 7 . 950  1 665  5 7 . 300 

--- -----------------------------------------------------------------------------
Day : Lane : Light : Volume (vplph ) : 

1 Weekday 1 Median 1 Daylight 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1 , 200 
5 ) 1 , 200 

56 



TABLE C 9 .  COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 65  MPH 
(AUTOMATIC DATA AT FLORENCE) 

================================================================================ 

RADAR OFF RADAR ON 
----------------------- -----------------------

NO. PERCENT NO. PERCENT 
OF NO. OF EXCEED OF NO. OF EXCEED 

DAY LANE LIGHT VOLUME HOURS VEHICLES 6 5  MPH HOURS VEHICLES 65 MPH 
--------------------------------------------------------------------------------

1 1 1 1 3 9  8 , 611 6 4 . 696 37 8 , 613 52 . 363 
1 1 1 2 30 1 2 '  077 6 3 . 385  43 16 , 933 4 9 . 572 
1 1 1 3 0 0 1 617 
1 1 2 1 67 4 , 408 50 . 794 82 6 , 355  4 3 . 100 
1 1 2 2 5 1 ,  672 56 . 699 2 659  4 4 . 461 
1 2 1 2 16 9 '  07 3 3 6 . 724 12 6 , 952 31 . 818  
1 2 1 3 50 3 5 , 073 4 0 . 025 66 4 8 , 199 30 . 123 
1 2 1 4 3 2 , 773 44 . 501 3 2 , 915  3 1 . 355  
1 2 2 1 42  7 , 438 3 1.689 47 8 , 374 21 . 543 
1 2 2 2 23  9 , 146 31 . 992 31  1 2 , 996 24 . 1 3 8  
1 2 2 3 7 4 , 705 2 8 . 778  6 3 , 870 2 2 . 506 
1 3 1 2 65  3 2 , 793 10 . 954 7 8  3 9 , 409 8 . 01 8  
1 3 1 3 4 2 , 458 1 4 . 036  3 1 , 962 1 1 . 009 
1 3 2 1 50 1 0 , 726 7 � 281 5 3  1 1 , 776  3 . 974 
1 3 2 2 22 8'  771 9 . 577 31  1 1 , 637  6 . 591 
2 1 1 1 16 2 , 124 7 1 . 610 8 1 , 065  54 . 554 
2 1 1 2 21 8 ,  727 5 9 . 883  9 3 , 480 34 .  971 
2 1 1 3 7 5 , 088 6 3 . 463 5 3 , 832  4 6 . 477 
2 1 1 4 2 1 , 883 5 2 . 788  2 1 , 916 43 . 894 
2 1 2 1 41  2 , 741 4 5 . 677  2 2  1 , 8 80 22 . 97 9  
2 1 2 2 5 2 , 076  4 8 . 218  1 472  3 8 . 77 1  
2 1 2 3 2 1 , 407 4 8 . 685  1 636  3 8 . 836  
2 2 1 1 3 608 3 9 . 145 2 459 3 7 . 47 3  
2 2 1 2 10 4 , 458 4 5 . 626 4 1 , 78 5  35 . 854  
2 2 1 3 20 15 , 253 36 . 596 11 8 , 172 2 0 . 631 
2 2 1 4 13  1 3 , 685 3 3 . 592 4 4 , 489  28 . 358  
2 2 1 5 o .  0 3 3 , 731  
2 2 2 1 30 5 , 111 34 . 142 13  2 , 07 9  2 1 . 260 
2 2 2 2 9 3 , 760 2 6 . 197 7 2 , 94 8  10 . 7 87  
2 2 2 3 6 4 , 023 25 . 379  3 2 , 1 3 5  1 6 . 253 
2 2 2 4 3 2 , 996 23 . 832  1 1 , 004 2 1 . 514  
2 3 1 1 5 1 , 068 1 6 . 199 3 689  1 0 . 450 
2 3 1 2 27 13 ' 574 1 1 . 890 14 7 , 294 6 . 828  
2 3 1 3 14 9 , 615 9 . 641 7 5 , 187  7 . 654 
2 3 2 1 34 6 , 017 1 0 . 686  1 6  2 , 770  5 .  271 
2 3 2 2 12 5 , 039 7 . 759  7 2 , 864 3 . 806 
2 3 2 3 2 1 ,  290 6 . 977  1 665  4 . 361 

--------------------------------------------------------------------------------
Day: Lane : Light : Volume (vplph ) : 

1 Weekday 1 Median 1 Daylight 1 ( 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899  
4 900-1 , 200 
5. ) 1 , 200 

57 



TABLE C lO .  COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 70  MPH 
(AUTOMATIC DATA AT FLORENCE) 

= = = = = = = = = = = = = = ================================================================== 

DAY LANE LIGHT VOLUME 

RADAR OFF 
- - - - - - - - ----- ----------

NO . 
OF 

HOURS 
NO . OF 

VEHICLES 

PERCENT 
EXCEED 
70 MPH 

RADAR ON 
-- -------- - - - - - --------

NO . PERCENT 
OF NO. OF EXCEED 

HOURS VEHICLES 70 MPH 
-- ----------.------------------- - -- - - --- -- - - - ----------- -- ------- - - --- ------ - - - --

1 1 1 1 39  8 ,  6 11  2 1 . 461  37  8 , 613  1 3 . 9 3 2  
1 1 1 2 30 1 2 , 07 7  20 . 3 7 8  43  1 6 , 9 33  1 1 . 658  
1 1 1 3 0 0 1 617  
1 1 2 1 67 4 , 408 1 6 . 742  82 6 , 355  1 2 . 195  
1 1 2 2 5 1 , 67 2  1 5 . 849 2 659  10 . 470 
1 2 1 2 1 6  9 , 073  8 . 36 5  1 2  6 , 95 2  7 . 3 6 5  
1 2 1 3 50 3 5 , 07 3  9 . 802 66 48 , 199  6 . 09 6  
1 2 1 4 3 2 , 773  10 . 746  3 2 ,  9 15  5 . 489  
1 2 2 1 42 7 , 43 8  9 . 344 47 8 , 3 74 5 . 26 6  
1 2 2 2 2 3  9 , 146 8 . 266 31  1 2 , 99 6  5 . 1 8 6  
1 2 2 3 7 4 , 705 6 . 291  6 3 , 870  3 . 902  
1 3 1 2 65 32 , 793  2 . 110  7 8  39 , 409 1 . 46 7  
1 3 1 3 4 2 , 458 3 . 824 3 1 , 962  2 . 090  
1 3 2 1 50 1 0 '  7 26  1 . 510 53 11 , 77 6  . 807 
1 3 2 2 22 8 ,  771  1 . 870 31 11 ' 637  1 . 16 9  
2 1 1 1 1 6  2 , 124 2 7 . 9 6 6  8 1 , 065 1 4 . 8 3 6  
2 1 1 2 21 8 '  727  1 7 . 303 9 3 , 480 6 . 609 
2 1 1 3 7 5 , 088 1 5 . 586  5 3 , 8 3 2  8 . 6 1 2  
2 1 1 4 2 1 , 883  9 .  772  2 1 , 91 6  7 . 307 
2 1 2 1 41 2 , 741 1 4 . 995  2 2  1 , 880 4 . 521  
2 1 2 2 5 2 , 07 6  1 1 . 802 1 472  6 . 99 2  
2 1 2 3 2 1 , 407 1 1 . 087 1 636  8 . 64 8  
2 2 1 1 3 608 1 2 . 007 2 459  9 . 150 
2 2 1 2 10  4 , 458  1 2 . 808 4 1 , 78 5  8 . 011 
2 2 1 3 20 1 5 , 253 8 . 21 5  1 1  8 , 1 72  3 . 647 
2 2 1 4 13  13 , 685 6 . 6 86 4 4 , 489 4 . 81 2  
2 2 1 5 0 0 3 3 , 731  
2 2 2 1 30 5 '  111  1 0 . 272  13  2 , 079  5 . 051 
2 2 2 2 9 3 , 7 60 6 . 702 7 2 , 94 8  1 .  9 67  
2 2 2 3 6 4 , 023  5 . 518  3 2 , 13 5  3 . 1 8 5  
2 2 2 4 3 2 , 996 5 . 007 1 1 , 004 3 . 5 8 6  
2 3 1 1 5 1 , 06 8  2 . 903 3 689  2 . 0 3 2  
2 3 1 2 27 1 3 , 574 2 . 416  14 7 , 294  1 . 097  
2 3 1 3 14 9 , 61 5  1 . 706 7 5 , 1 87 1 . 484 
2 3 2 1 34  6 , 01 7  2 . 47 6  1 6  2 , 770 1 . 11 9  
2 3 2 2 1 2  5 , 039  1 .  7 66  7 2 , 864  . 3 14  
2 3 2 3 2 1 , 290 1 . 240 1 665  . 301  

----- --------------------- - ---------- ---- - - - - ----------- --------------- - - -------
Day : Lane :  Light : Volume (vplph) : 

1 Weekday 1 Median 1 Daylight 1 ( 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899  
4 900-1 , 200 
5 ) 1 , 200 

5 8  



TABLE Cll . COMPARISON OF PERCENTAGE OF VEHICLES EXCEEDING 7 5  MPH 
(AUTOMA'I l(.  IJA'I'A AT FLORENCE) 

================================================================================ 
RADAR OFF RADAR ON 

----------------------- -----------------------
NO. PERCENT NO. PERCENT 
OF NO . OF EXCEED OF NO . OF EXCEED 

DAY LANE LIGHT VOLUME HOURS VEHICLES 7 5  MPH HOURS VEHICLES 75 MPH 
--------------------------------------- -----------------------------------------

1 1 1 1 39 8,  611 5 . 028 3 7  8 , 61 3  2 . 868  
1 1 1 2 30 1 2 , 077 4 . 372 4 3  1 6 , 93 3  1 . 990 
1 1 1 3 0 0 1 617 
1 1 2 1 67 4 , 408 4 . 741 82 6 , 355 3 . 021 
1 1 2 2 5 1 , 672 3 . 768  2 659  1 . 97 3  
1 2 1 2 16 9 , 073 1 . 841 12 6 , 952  1 . 266  
1 2 1 3 50 3 5 , 073 2 . 130 66 4 8 , 199 1 . 137 
1 2 1 4 3 2 , 773 2 . 164 3 2 , 915  . 7 5 5  
1 2 2 1 42 7 , 438  2 . 514 47 8 , 374  1 . 230 
1 2 2 2 23 9 '  146 1 . 848 31 1 2 , 996 1 . 062 
1 2 2 3 7 4 , 705 1 . 063 6 3 , 870 . 775  
1 3 1 2 65  3 2 , 793 . 467 78  3 9 , 409 . 3 35  
1 3 1 3 4 2 , 45 8  . 936 3 1 , 962 . 510 
1 3 2 1 50 10 ' 726 . 3 92 53  1 1 , 776 . 144 
1 3 2 2 22 8 , 771 . 3 19 31 11 ' 637 . 27 5  
2 1 1 1 16 2 , 124 7 .  062 8 1 , 065 4 . 695  
2 1 1 2 21 8 ,  727 3 . 231 9 3 , 480 1 . 092 
2 1 1 3 7 5 , 088 2 . 437 5 3 , 832 1 . 33 1  
2 1 1 4 2 1 ' 8 83 1 . 434 2 1 , 916 . 992 
2 1 2 1 41 2 , 741 4 . 524 22 1 , 880 . 904 
2 1 2 2 5 2 , 076 2 . 601 1 472 . 636 
2 1 2 3 2 1 , 407 1. 990 1 636 1 . 25 8  
2 2 1 1 3 608 4 . 441 2 459  1. 961  
2 2 1 2 10 4 , 458 2 . 759 4 1 , 78 5  1 . 681  
2 2 1 3 20 1 5 , 253  1 . 632 11 8 , 172 . 661 
2 2 1 4 1 3  13 ' 685 1 . 242 4 4 , 489 1 . 025  
2 2 1 5 0 0 3 3 , 731 
2 2 2 1 30 5 , 111 2 . 544 1 3  2 , 079 1 . 058 
2 2 2 2 9 3 , 760 1 . 543  7 2 , 948  . 475  
2 2 2 3 6 4 , 023 1 . 143  3 2 , 13 5  . 37 5  
2 2 2 4 3 2 , 996 . 868 1 1 , 004 . 398  
2 3 1 1 5 1 , 068  . 468 3 689  . 581 
2 3 1 2 27 1 3 , 574 . 479 14  7 , 294 . 28 8  
2 3 1 3 14  9 , 615  . 468 7 5 , 187  . 366 
2 3 2 1 3 4  6 , 017 . 565 1 6  2 , 770 . 217 
2 3 2 2 12 5 , 039 . 437 7 2 , 864 . 105 
2 3 2 3 2 1 , 290 . 3 10 1 665  . 1 50 

--------------------------------------------------------------------------------
Day : Lane : Light : Volume (vplph ) : 

1 lleekday 1 Median 1 Daylight 1 ( 300 
2 lleekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1 , 200 
5 > 1 , 200 

59 



TABLE C 1 2 .  COMPARISON OF  PERCENTAGE OF VEHICLES EXCEEDING 80 MPH 
(AUTOHATIC DATh AT FLORENCE) 

=============================================================================== = 

RADAR OFF RADAR ON 
-- ---- --- - - --- --------- -------- ------ - - - - - - ---

NO . PERCENT NO . PERCENT 
OF NO . OF EXCEED OF NO . OF EXCEED 

DAY LANE LIGHT VOLUME HOURS VEHICLES 80 MPH HOURS VEHICLES 80 MPH 
- -- --- - - -- - - - - ----- - - - - - - - - - - --- - -- -- - - - - - --------- --- --- - - - ----- - - - - - - - - - - - - - - -

1 1 1 1 39  8 ,  611  1 .  243 37 8 ,  6 1 3  . 7 20 
1 1 1 2 30  1 2 , 077 1 . 068 43 1 6 , 93 3  . 567  
1 1 1 3 0 0 1 6 1 7  
1 1 2 1 67 4 , 408 1 .  8 3 8  82 6 , 35 5  1 . 117  
1 1 2 2 5 1 , 672 1 . 196  2 6 5 9  1 . 062 
1 2 1 2 16 9 , 073  . 408 12 6 , 9 5 2  . 360 
1 2 1 3 50 3 5 , 073  . 570 66 4 8 , 1 9 9  . 367  
1 2 1 4 3 2 , 773  . 72 1  3 2 , 91 5  . 480 
1 2 2 1 42 7 , 43 8  . 820 47 8 , 37 4  . 3 22 
1 2 2 2 23  9 , 146 . 601 31 1 2 , 996  . 3 69  
1 2 2 3 7 4 , 705 . 298 6 3 , 8 7 0  . 18 1  
1 3 1 2 6 5  3 2 , 793 . 17 4  7 8  3 9 , 409 . 1 2 7  
1 3 1 3 4 2 , 458  . 407 3 1 , 962  . 102 
1 3 2 1 50 1 0 , 726 . 1 77 53 1 1 , 7 7 6  . 09 3  
1 3 2 2 22 8 ,  771 . 080 31 1 1 , 6 3 7  . 1 1 2  
2 1 1 1 16 2 , 124  1 .  789 8 1 , 0 6 5  1 . 3 1 5  
2 1 1 2 21 8 ,  727 . 76 8  9 3 , 4 8 0  . 48 9  
2 1 1 3 7 . 5 '  088 . 649 5 3 , 83 2  . 3 3 9  
2 1 1 4 2 1 , 883  . 637  2 1 , 91 6  . 209 
2 1 2 1 41 2 , 741 1 . 459 22 1 , 8 8 0  . 160 
2 1 2 2 5 2 , 076 . 434 1 4 7 2  . 21 2  
2 1 2 3 2 1 , 407 . 426 1 6 3 6  . 3 14  
2 2 1 1 3 608 1 .  3 1 6  2 4 5 9  . 6 54 
2 2 1 2 10 4 , 458  . 763  4 1 , 78 5  . 3 92  
2 2 1 3 20 1 5 , 2 5 3  . 492 11 8 , 172  . 257 
2 2 1 4 13 1 3 , 685  . 329 4 4 , 4 8 9  . 3 5 6  
2 2 1 5 0 0 3 3 , 7 3 1  
2 2 2 1 30  5 '  1 1 1  . 99 8  1 3  2 , 07 9  . 3 3 7  
2 2 2 2 9 3 , 760 . 479  7 2 , 94 8  . 2 3 7  
2 2 2 3 6 4 , 023 . 199  3 2 , 1 3 5  . 141  
2 2 2 4 3 2 , 996  . 267  1 1 , 004 . 000 
2 3 1 1 5 1 , 06 8  . 094 3 6 8 9  . 145  
2 3 1 2 27 1 3 '  574 . 177  14  7 , 29 4  . 1 1 0  
2 3 1 3 14  9 , 6 15 . 13 5  7 5 , 18 7  . 1 54 
2 3 2 1 34 6 , 01 7  . 199  16 2 , 77 0  . 108 
2 3 2 2 1 2  5 , 039  . 198 7 2 , 86 4  . 070 
2 3 2 3 2 1 , 290 . 07 8  1 6 6 5  . 150 

- - ---- - ------- --- - - - - - -- ------- ---- - - - - - - - - - - ------- - - - - --------- - ------ -- ------
Day : Lane : Ligh t :  Volume (vplph) : 

1 Weekday 1 Median 1 Daylight, 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-899 
4 900-1 , 200 
5 > 1 , 200 

60  



TABLE C 1 3 .  COMPARI SON OF 85TH PERCENTILE SPEEDS 
(AUTOMATIC DATA AT FLORENCE) 

================================================================================ 

RADAR OFF RADAR ON 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NO. 85TH NO. 85TH 
OF NO. OF %TILE OF NO. OF %TILE 

DAY LANE LIGHT VOLUME HOURS VEHICLES SPEED HOURS VEHICLES SPEED 
- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 1 1 1 3 9  8 ,  611 7 6 . 477 37  8 , 61 3  7 1 . 790 
1 1 1 2 30  1 2 , 077 7 6 . 338  4 3  1 6 , 9 3 3  71 . 52 6  
1 1 1 3 0 0 1 6 1 7  
1 1 2 1 67 4 , 408 7 6 . 877 8 2  6 , 35 5  71 . 9 3 5  
1 1 2 2 5 1 , 672 7 5 . 617 2 6 5 9  71 . 205 
1 2 1 2 16  9 , 073 71 . 437 1 2  6 , 9 5 2  7 1 . 462  
1 2 1 3 50 3 5 , 073  7 1 . 617 66 4 8 , 1 9 9  7 1 .  262 
1 2 1 4 3 2 , 7 73 7 1 . 516 3 2 , 915  7 0 . 962  
1 2 2 1 42  7 , 438 7 2 . 051 47 8 , 374 71 . 563 
1 2 2 2 23 9 , 146 7 1 . 718  3 1  1 2 , 996  7 1 . 338  
1 2 2 3 7 4 , 705 7 1 . 313  6 3 , 870 7 0 . 944 
1 3 1 2 65  3 2 , 793  6 7 . 069 78 3 9 , 409 66 . 776 
1 3 1 3 4 2 , 458  67 . 278 3 1 , 962 6 6 . 9 33  
1 3 2 1 50 1 0 '  726 6 6 . 671 53 11  ' 776 6 6 . 3 8 2  
1 3 2 2 22 8 ,  771 6 6 . 949 3 1  1 1 , 637  6 6 . 704 
2 1 1 1 16  2 , 124 7 6 . 352 8 1 , 06 5  7 1 . 690 
2 1 1 2 21 8, 727 7 5 . 995  9 3 , 480 7 1 . 089 
2 1 1 3 7 5 , 088 7 5 . 77 8  5 3 , 832  7 1 . 085 
2 1 1 4 2 1 , 883 7 1 . 045 2 1 , 91 6  70 . 8 92  
2 1 2 1 41 2 , 741 7 2 . 313  2 2  1 , 8 80 71 . 009 
2 1 2 2 5 2 , 076 71 . 184 1 472 7 0 . 600 
2 1 2 3 2 1 , 407 7 1 . 161  1 6 3 6  7 1 . 042 
2 2 1 1 3 608 71 . 610 2 459  7 1 . 03 8  
2 2 1 2 10 4 , 458 71 . 823 4 1 , 7 8 5  71 . 2 88 
2 2 1 3 20 1 5 , 253 7 1 . 415  11  8 , 172 7 1 . 019 
2 2 1 4 13 1 3 , 685 . 7 1 . 180 4 4 , 489 7 0 . 951  
2 2 1 5 0 0 3 3 , 7 3 1  
2 2 2 1 30 5 , 111 72 . 001 1 3  2 , 07 9  7 1 . 3 5 5  
2 2 2 2 9 3 , 760 71 . 588  7 2 , 948  6 6 . 7 12  
2 2 2 3 6 4 , 023 71 . 212 3 2 , 13 5  7 0 . 950 
2 2 2 4 3 2 , 996  70 . 93 3  1 1 , 004 7 0 . 5 8 3  
2 3 1 1 5 1 , 068 70.273 3 6 8 9  6 6 . 887 
2 3 1 2 27 1 3 , 574 67 . 200 14  7 , 294 6 6 . 669  
2 3 1 3 14  9 , 615  6 6 . 880 7 5 , 1 8 7  6 6 . 608 
2 3 2 1 34 6 , 017 6 7 . 233 16 2,  770 6 6 . 534 
2 3 2 2 12  5 , 03 9  6 6 . 812  7 2 , 864 6 6 . 103 
2 3 2 3 2 1 , 290 6 6 . 005 1 665  6 5 . 515  

- ---- - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - -
Day: Lane : Light : Volume (vplph ) : 

1 Weekday 1 Median 1 Daylight 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300-599 

3 Shoulder 3 600-89 9  
4 900- 1 , 200 
5 ) 1 , 200 

61  



TABLE C 1 4 .  COMPARISON OF STANDARD DEVIATIONS OF SPEED 
(AUTOMATIC DATA AT FLORENCE) 

================================================================================ 

RADAR OFF RADAR ON 
-------- - - - - ----- --- - - - - ---- - - - -- - - - ---- --- - - -

NO . NO . 
OF NO. OF STD OF NO. OF STD 

DAY LANE LIGHT VOLUME HOURS VEHICLES DEV HOURS VEHICLES DEV 
- - ---- - -- - ---- - - - - - - - - --- --- - - --- - - - ---- - - - - -- ---- - - - - --- - - - - - - - - ----- - - - - - - - - - -

1 1 1 1 3 9  8 ,  611  5 . 041 37  8 , 61 3  5 . 121 
1 1 1 2 30  12 , 077  5 . 043 43 1 6 , 93 3  4 . 851 
1 1 1 3 0 0 1 6 1 7  
1 1 2 1 67  4 , 408 5 . 957 82 6 , 3 5 5  5 . 761  
1 1 2 2 5 1 , 672  4 . 896 2 6 5 9  5 . 067 
1 2 1 2 16  9 , 073  5 . 272 1 2  6 , 9 5 2  5 . 172  
1 2 1 3 5 0  3 5 , 07 3  5 . 251 66 4 8 , 199 5 . 148  
1 2 1 4 3 2 , 773  5 . 041 3 2 , 91 5  4 . 8 8 8  
1 2 2 1 4 2  7 , 43 8  6 . 173  47 8 , 37 4  5 . 697 
1 2 2 2 2 3  9 , 146 5 . 630  3 1  1 2 '  996 5 . 3 8 4  
1 2 2 3 7 4 , 705 5 . 116  6 3 , 870 5 . 109 
1 · 3  1 2 6 5  3 2 , 7 93  5 . 57 8  7 8  3 9 , 409 5 . 440 
1 3 1 3 4 2 , 45 8  5 . 7 3 8  3 1 , 962  5 . 377 
1 3 2 1 5 0  1 0 '  7 2 6  5 . 524 53 1 1 , 776  5 . 227 
1 3 2 2 22  8 ' 77 1  5 . 406 3 1  1 1 , 637  5 . 328 
2 1 1 1 16  2 , 124  5 . 293 8 1 , 065 5 . 192 
2 1 1 2 2 1  8 ,  7 2 7  4 . 975 9 3 , 48 0  4 . 81 9  
2 1 1 3 7 5 , 088  4 . 556 5 3 , 83 2  4 . 549 
2 1 1 4 2 1 , 88 3  4 . 556 2 1 ,  9 1 6  4 . 446 
2 1 2 1 41  2 , 741  6 . 244 22 1 , 880  5 . 23 3  
2 1 2 2 5 2 , 076 5 . 26 5  1 472 4 . 936  
2 1 2 3 2 1 , 407 4 . 955  1 6 3 6  4 . 876  
2 2 1 1 3 608 6 . 210 2 459  5 . 422  
2 2 1 2 10  4 , 458  5 . 4 8 5  4 1 '  7 8 5  5 . 2 8 2  
2 2 1 3 20  1 5 , 2 5 3  5 . 205 11 8 , 17 2  5 . 1 8 2  
2 2 1 4 1 3  1 3 , 68 5  4 . 997 4 4 , 489  4 . 985  
2 2 1 5 0 0 3 3 '  7 3 1  
2 2 2 1 30  5 , 1 1 1  6 . 049 13 2 , 079  5 . 919 
2 2 2 2 9 3 , 760 5 . 951 7 2 , 948  5 . 363 
2 2 2 3 6 4 , 023 5 . 556 3 2 , 13 5  5 . 293  
2 2 2 4 3 2 , 996 5 . 190 1 1 , 004 5 . 042 
2 3 1 1 5 1 , 06 8  6 . 097  3 6 8 9  5 . 776 
2 3 1 2 27  1 3 , 574 5 . 611 14 7 , 294 5 . 546 
2 3 1 3 14  9 , 615  5 . 446 7 5 , 187 5 . 46 5  
2 3 2 1 3 4  6 , 01 7  5 . 884 16  2 , 770 5.  720 
2 3 2 2 1 2  5 , 039  5 . 941 7 2 , 864  5 . 475 
2 3 2 3 2 1 , 290 5 . 490 1 6 6 5  4 . 924 

- - - - - - --- ---- - ---- - - - - - ---- - - - ---- ---- - - - ------ ----- - --- - --- - - - --- - - - - - - - - - - - ---
Day : Lane : Light : Volume (vplph) : 

1 Weekday 1 Median 1 Daylight 1 < 300 
2 Weekend 2 Center 2 Darkness 2 300-59 9  

3 Shoulder 3 600- 8 9 9  
4 900-1 , 200 
5 > 1 , 200 

62  


