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Introduction

Fhe Viayland State: Highway
Administration Is testing| toels o Improve
safety/ In Work  ZeGnes.

SHAIdentified the work zone along 1-695
frem VWest of 1-83! Seuthbound ter East ofi
fThernton Road as'a candidate lecation ok
feducing Venicle speeds; approaching a
WOIrK ZOne.




Introduction

Rented hworVer-Viaec 1500 PCNIS signs
With Radart andr Cellular Conmnection
eptiens freom NauenalfCapital Industries

Signs;located oni 1-695' Inner Loep
petween Greenspring Ave and 1-63 SB
(JEX)

SIgns Were: depleyead on 0672172004




Previous Research

llinols (1992)

s |-57

a Short-term| evaltiation (One day: afiter depleyment)
m Speeds reduced on a range of 3 to 5 MPH
Virginia (19945

s Conducted oni seven| Interstate Work zZones.

a Speedireduced By abeut 4: MEPEWWIthIn Seven days of
depleyment




Previous Research

Virginia (1998)
s Work zones on Interstate and primany. highways
s Seven week evaluation

m Data Coellected One week, Tihree weeks, Five weeks, and Seven
Weeks' after depleyment:

s Speed reduced! by 8 to 10 MPH
Fexas; (2000)

n |-40 (feur-lane limiteal access highway)
PCNMS was lecated 12 mi prier 1o lane closure
Short-term evaluation (Within seven| days off deployment)
Small speed reductions were ehserved (2 to 3 MPH).




Previous Research

Utah (2003)

s Speed display’ trailer
x Six Interstate - highwayssand ene: state: route

s Shoert-term evaltiation: (Within seven days, of
deployment)

s Average: vehicle speediwas reduced 7 MPEH




Ver-Mac PCMS-1500

EGlI=Maibrx

Display Panel 131 % 767
A EDS N optical lensy per;
pixel (48 x 30 pixels)
Soelar Powered

Optiensi included

x Remotely programmanie firom
your PC withr cellular modem

n Speed! display with' radar




Layout for Tiest Deployment

LAYOUT FOR 1-695 PCMS DEPLOYMENT
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PCMS Signs in Operation
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Data Collection

Spot Speed Study.
One speed reading Was taken in each lane: per minute
Utilizeal Laser Radar guns previded By SHA

Type of Study,

Date e Study,

Time ofi Study,

06/15/2004

8:00 AM to 11:00 AM & 6:00 PMi te 10:00 PM

Befere: Deployment

06/16/2004

3:00 AM to 11:00  AMI & 6:00 PM to) 10:00 PM

One Day After Deployment

06/22/2004

8:00 AM to 11:00 AM & 6:00 PMite 10:00 PM

Two Days After Deployment

06/23/2004

8:00 AM to 11:00 AM & 6:00 PMi te 10:00 PM

06/28/2004

6:00 PM toer 10:00 PM

One Week After Deployment

06/29/2004

8:00 AM toe 11:00 AM

Three Weeks' Afiter Deployment

07/13/2004

800 AM to 11:00 AM & 6:00 PMite 10:00 PM

7/28/2004

6:00 PV to 10:00 PV

Eive Weeks Afiter Deployment

7/29/2004

3:00'AMite 11:00 AM

Seven Weeks After Deployment

8/10/2004

3:00 AM to 11:00 AMI & 6:00 PM tor 10:00 PV

One Week After PCMS were

8/17/2004

9:30 AM te 12:30 PM & 6:00 PM to 10:00 PM

Removed

8/18/2004

9:30 AM to 12:30 PM & 6:00 PM to 10:00 PM




Sample Size — Station #1.

Mo. of Vehicles

Period
Included in

the Analysis Percentage

Before PCMS Deployment 594 55%

After PFCMZ Deployment 378 35%
One Week After PCMS Deployment 396 75%
Three Weeks After PCME Deployment 354 E6%
Five Weeks After PCMES Deplayment 20 17%
Seven Wyeeks After PCMS Deployment 58%
One Week After PCMS were Removed

Subtotal
Before PCMS Deployment
After PCME Deployment
One WWeek After PCMS Deployment
Three Weeks After PCMS Deployment
Five Weeks After PCMS Deployment
Seven Weeks After PCMS Deplayment
Cne YWeek After PCMS were Removed
Subtotal




Sample Size — Station #2

No. of Vehicles

Included in
Observed the Analysis Percentage

Before PCM= Deplayment 1,080 2z 455

After PCMS Deplayment 1,080 275 6%

One YWeek After PCMS Deplayment 540 347 G

Three Weeks After FCM3= Deployment 540 3z29 B1%
Five Wyeeks After PCMS Deployment 540 &0 11%
meven Weeks After PCMW= Deplayment 540 563

One Week After PCMS were Hemoved 1,086 50%

Subtotal 5,406

Before PCMW= Deplayment 1,440

After PCMS Deplayment g60

One YWeek After PCMS Deplaoyment 723
Three Weeks After PCM= Deployment 720
Five Weeks After PCMS Deployment 723
meven Wyeeks After PCMW= Deplayment 723

One Week After PCMS were Hemoved 1,446

Subtotal 6,635

Total o4 .451




Data Reduction — PM

Spot Speeds - Station 2 [06/16 PM]
Before PCMS Deployment
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Statisticall Analysis

Analysisk of Varance (ANOVA) General
Linear Viodel.

Bentereni's multple paiivise comparson
precedure.

Level off significance o = 0.05.
Minitalh ®) Release: 14,




Results — Station #1 (AM)
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Data Collection Period * Data collected after

signs were removed




Results — Station #1 (AM)

Condition

A Before

by After

) One Week After
|
)

[
[
(
(d) Three Weeks After
[
[
(

) Five Wieeks After
f) Seven Weeks After

i PCMS Removed

) Statistically significant difference at the 0.05 level or less
") Statistically significant difference at the 001 level ar less
(N5 Mot statistically significant (i e, data were insufficient to reject the null hypothesis)




Results — Station #2 (AM)
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Results — Station #2 (AM)

Condition

a) Before
b After

)
)
C) One Week After
|
)

£ Five WWeeks After
) Seven YWeeks After
1) FCMS Remowved

1 Statistically significant difference at the 0.05 level or less
") Statistically significant difference at the 001 level arless
tNS) Mot statistically significant (i e, data were insufficient to reject the null hypothesis)

(
(
(
(d) Three Weeks After
(
(
(




AN SUmmary.

Station #1
a Maximum speed reduction approximately 6 MPH
s Speed reduction realizedl for at least ene Week after deployment

Station #2

a Maximum speed reduction approximately 8 MPH
s Speed reduction realized! for at'least ene week after deployment

SPEed reduction Increased at second location.
Speeds; slewly increasead as the test progressed.

Speeds returned to “Before” levels after signs were
remoeved (withinr L MPH).




Results — Station #1 (PM)
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Results — Station #1. (PM)

Condition x

(a) Before 65
(b After 5a.
(c) One Week After 5a.
(d) Three Weeks After 62 .
(E]

(
(

L9 e
. 9** . 3**

e) Five Weeks After a1, g o

. E** . E**
0) PCMS Removed 54 .5 . §H= I

1
3
9
1
4
7

f] Seven Weeks After 52

) Statistically significant difference at the 0.03 level or less
") Statistically significant difference at the 001 level or less
(NS) 1ot statistically significant {ie., data were insufficient to reject the null hypothesis)




Results — Station #2' (PM)

61.7

i

60.7

59.2

58.0 158.8
58.3
&7 ;

57.4

=
aQ
E
g
0]
0]
Q
0p)

Before After 1 Week 3 Weeks 5 Week 7 Weeks Removed ™

Data Collection Period * Data collected after
signs were removed




Results — Station #2 (PM)

Condition x

a) Befare 55 .

t) After 57. L 5**

)
)
c) One Week After 5a . g _a g
)
)

g) Five Wweeks After 50 . g _q1, g+

) Seven YYeeks After 65 g o.0°"

(
(
(
(d) Three Weeks After 61 . B _q_
(
(
(

) PCMS Femowved 6d = ALE 1,9+

3 Statistically significant difference at the 0.05 level or less
") Statistically significant difference at the 0.01 level or less
(N2 Mot statistically significant (i e., data were insufficient to reject the null ypothesis)




PIVIE SUmImany.

Station #1
s Maximum speed reduction approximately 5.5 VPH
s Speed reduction realizedl for at least ene Week after deployment

Station #2

s Maximum speedi reduction approximately: 7.5 VMPH
s Speed reduction realized for a couple days: after depleyment

SPEed reduction Increased at second location.
Speeds; slewly increasead as the test progressed.

Speeds returned to “Before” levels after signs were
remoeved (withinr L MPH).




Propoertion of Excessively Speeding

Vehicles (Station #1)

o A.M. Period

EHP.M. Period

T8%

Before PCMS Immediately One Week After Three Weeks Five Weeks After Seven Weeks
Deployment After PCMS PCMS After PCMS PCMS After PCMS

Deployment Deployment Deployment Deployment Deployment

MOTE. Excessively speeding vehicles are thoze traveling mare than 10 mph over the posted speed limit.

One Week After
PCMS were
Removedd



Propoertion off Excessively Speeding
Vehicles (Station #1)

One week: aiter deployment: ofi the PCMVSS;
the percentage ofi excessively 'speeding

\V/E

Aicles:
Declieased fron 69% 16, 24% Inrthe ANVIFpEred

Decleased fron 80% te 46% in’ the: PV perod

Percentage slewly increased te Before:
levels as the test progressed.




Propoertion of Excessively Speeding
Vehicles (Station #2)

AA.M. Period =P.M. Period

Before PCMS After PCMS One Week After Three Weeks Five Weeks After Seven Weeks One Week After
Deployment Deployment PCMS After PCMS PCMS After PCMS PCMS were
Deployment Deployment Deployment Deployment Removed

MOTE. Excessively speeding vehicles are those traveling more than 10 mph over the posted speed limit.




Propoertion off Excessively Speeding
Vehicles (Station #2)

One week after deployment: ofrthe PCNISS;, the
PErcentage of excessively: speeding Venicles:

a Decreased fron 58% o 17%) In the: AV perod

a Decreased fren 80%, te) 39%) In the: PN peried

Percentage slewly increased tor Belore  levelsias
the test progressed.




Conclusions

Speedl reductiens range frem 5 MPH te) 8 MPH for the
first week.

Reductions off 3t MPH te 72 MPH are sustained: for three
Weeks.

Speed! reductions still realized after seven Weeks,

Speeds, returned te “Before” levels after signs were
remoeved (Withi: L VIRH):.

Speed reductions are statically’ significant.
All"elbservedi reductions are similar 1o previous research.
\Woerkers perceived a reduction In Speeds.




Recommendations

PCMS Witiara speedl display: optien; ISy an: effective
100l 1IN reducing SPEEdS appreaching Work Zenes.

he signs shoeuld e placed to target the higher

speedi vehicles.

s Note: PCNS Used in this test was, 13" wide, therefiere
a shoeulder/median greater 145° Is recemmended.

a For readways withrsmaller shioulders, smaller PCMS! o)
Speed Display: trallers may: be used




