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Project Background

e Motivation: compliance with Final Rule on Work Zone Safety and Mobility

* Pilot project to develop a real-time performance monitoring tool for work
zones using probe vehicle data and RITIS data

 Maryland SHA CHART program already shared work zone data with RITIS

e Determine adequacy of third party probe data to support WZPM

mage source: http://www.workzonesafety.org/fhwa_wz_grant/atssa/atssa_pcms_wz



RITIS Background

Many traffic management centers collecting
large amounts of data:

— Washington, D.C. TMC

— Maryland CHART TMC

— Northern Virginia TMC

— Several Large County TMCs

— Several Transit Agencies

— Emergency Management Agencies

— Computer Aided Dispatch

Coordination?!—does it exist?

How is safety and performance
measured/analyzed?

How are investment decisions made?

Why isn’t there more innovation — private
sector or otherwise?




e Improve accessibility to data
* Improve data quality

 Facilitate Operations
Coordination

RITIS Mission

™~

e Reduce Agency Operations
Integration Costs

* Reduce 3" Party Developer Costs

e Encourage and Facilitate Innovation
by Others

e Create an accessible transportation
data archive for
e Performance Reporting
e Research
e Operations
* Planning

e Decrease % of Wasted Research
Dollars
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WZPM Data Sources and Key Definitions

Queue/Bottleneck

e Active work zone information provided by Maryland
SHA Coordinated Highway Action Response Team
(CHART) system.

Bottleneck suspected Bottleneck closed

90 T \ Bottleneck confirmed
| / Bottleneckcleared

SPEED (% OF REFERENCE SPEED)

* Probe vehicle speed information from third party 60 |M ‘
providers. 5min Ttomin
30 ~
I Bottleneck |
TIME
Work Zone
Roadway User Delay Cost (UDC)
Upstream Downstream ’::
Work Area N
<+“—>
Work Zone .
< > Calculated using:

ADT (AADT with adjustment factor)
. Passenger/commercial vehicle percentages
. Speed reduction factor

Delay



Performance Monitoring

‘WORKIONE LOCATIONS

Three disparate audiences and corresponding goals identified:

* Audience: Project Engineers and Managers
* Goals: CeS——
e Real time performance :
* Alerts when thresholds exceeded
* Potential actions based on identified performance

e Audience: Public Affairs /

* Goals:
e Real time and historical performance
* Responding to complaints and inquiries b | e
Sun S/04/2014 Wi
 Audience: Planners and Decision Makers % e
[ ] G oa Is : Thu S/08/2014 :,«'r,en.f ?'ﬂ,,“
* Closure costs YR osna | smoee | swana |

m 52,435,040.40 548,424.54 5248,858.10

* Review of previous performance

Werkred Lewest

Corridor performance



‘Workzone Dashboard

CURRENT WORKIONES IN MARYLAND

REGION/EVENT

= Maryland [ /&)

Allegany (1

@ 168 EAST AT PLE
@ s 0 soum o
@ 168 WEST FROM & JO
Anne Arundel (7)

Q MD 198 EAST AT MO
@ MD} 2 HORTH AT MD 255

Baltimore |

@ MD 26 EAST AT DECR PARK RD

TH BAST EXIT 64 1 655

MD 45 NORTH BETWEEN OLD PADONIA RD AMD BEAVER R

1895 B

RTH PAST 295 ENT

LANCE (MM 3.6-4.T) LONG TERM SHOULDER CLOSURE

OUTH PRIOR TO EXIT 4

BALTIMORE WASHINGTON RARKWS

D 45 SOUTH DETWEEN PADONIA R AND TIMONILM RD

ORTH AT EXIT 27 MD 137 MT CARMEL

US 1 NORTH BETWEEN FORGE R

01 AND PERRY HALL

1-70 EAST BETWEEN ROLLING RD AND COOKS LA

M 25 NORTH BETWEE

OPFA RD AND GREENSPRING VALLEY RD

1-635 QUTER LOOP FRO T 18 MD 26 LIBERTY RD TO £OT 17 MD 122 SECURITY BLVD

MO 25 SOUTHINORTH FROM MT

4 MILL R

MD 147 SOUTH BETWELH KNOLL ACRES DR AMD MORTH Wit RD

1.95 5

TH SOUTH OF EXIT 49 1 495 BALTIMORE BELTWAY

@6@60@@@@@@@6@

MO 45 SOUTH FROM W

IWOOD KD TO DUMKIRE RD

Baltimore City (4)

1:95 NORTH PAST E

AT 50 U5 1 CATOM AVE [LANE SHIFT/LONG-TERM)
1495 HORTH AT POTEE ST ON POTEE 5T

1.495 IMHER LOOP PAST EXIT 1 MD 173 HAWKIME POINT BD

*e®

< 195 SOUTH AT ©0T 7 D 2 POTRE ST { LONG TERM-CONTIRUCUS 1102/14-06/31/14)
Calvert (1)

{& MD 231 EAST BETWEEN SKIPJACK RD AND STAFFORD RD

Carroll (3)

Q JAD 26 WEST AT MP 16,7

@ WD 57 SOUTHINORTH AT OLD HANOVER RD

> MD 26 EAST/WEST BETWEEN MD 27 AND BUSTALO RD

Ceddl (4)

@ US 40 WEST AT Thomas Hatem Mesarial Bridge

@ 155 SOUTH PRIOR TO EXIT 100 MD 272 NORTHEAST s 95,54 -96.73)

TH P

93 M 727 BAINERIDGE R

@ 1
o 195 SOUTH PAST DT 100 M4

2 HORTHEAST ROgMM. 100-54.5)

[LONG-TERM & CONTINUOUS)

# OF NEARBY
INCIDENTS

1043

o
.
[
.

QUELE
LENGTH (M1}

Work Zone Dashboard

USER DELAY

COST () SEVERITY/EVENT

$374,858 .04

59,610.00

$18,187.00

§77,435.00

WORKIONE LOCATIONS

526,997.00

5324.00

$18,550.00

522,638.00

TOP CRITICAL ¥

51,239,852.54

51,050,702.81

LANE STATUS

QUELE
LENGTH (M)

USER DELAY
COST (8)




Critical Work Zones

Workzone Dashboard

CURRENT WORKZONES IN MARYLAND TOP CRITICAL WORKZONES °
# OF NEARBY QUEUE USER DELAY QUELE USER DELAY
REGION/EVENT INCIDENTS LENGTH (W)  COST (5) SEVERITY/EVENT LANE STATUS LENGTH [MI)  COST (8)
= Maryland (115) 2048 7.24 ssso,e8.0 | - Critieal (1) 3.38 $2,621.00
~ Allegany (4) o 5.z $15,663.00 CUTH AT EXIT 27 MD 137 MT CARMEL RO WL 1 e - p
Q 168 EAST AT PLES LLEY RO - 78 $4,199.00
@ ? ¢ W A
& .
Q 144 WEST 1
= Anne Arundel (T) 0 173 529,745.00
@ 1D 176 EAST BETWEEN HARMANS RD AHO MO 170 H
Q MD 2 SOUTH AT T
@ MO 198 EAST/W T ARFIELD RD .
Q LIS 50 EAST AT MP 33 (BAY BRIDGE) LANE 4 L
@ ML 198 EAST AT MD 295 ‘ :
@ MD 2 HORTH AT MO 255
c& MD 100 EAST AT MD 255 H
- Baltimare | 197 1.48 $129,026.00
@ MD 26 LAST AT DEER. PARK, BD H
@ MO &5 THINORTH FECM RELCLARE RO TO DUNHILL RD
Q 1483 SOUTH AT EXIT 27 MD 137 MT CARMEL RD 3
> 195 HORTH PAST EXIT 64 1 695 BALTIMORE BELTWAYMA £4.3.643] H
@ 1695 INER L 95 AND 195 H
c& MI} 45 HORTH BETWEEM OLD PADONLA RD AND BEAVER RUM | H
@ Us 40 WEST BETWEEN MOHRS LA AND REAMES RO H RIEONE LOCATIONS
Q 1-695 HORTH PAST 295 ENTRANCE (MM 3,6-4.7) LONG TERM SHOULDER CLOSURE .
@ BALTIMORE WASHIMGTON P :
Q MD 372 WEST BETWEEN HILLTOP RD AND ROLLING RD H
@ MD 43 EAST AT BELAIR RD H
@ MD 145 EAST FROM OLD YORK RD TO FOX RUN €T H
Q JAD 45 SOUTH BETWEEN PADONIA RD AND TIMONIUM BD .
@ 1483 NORTH AT EXIT 27 MD 137 MT CARMEL FD
> Us 1 NORTH BCTWEEN FORGE R AND PERRY HALL RD H |
@ 1-70 EAST BETWEE R OOKS LA : 1 i
> 1455 SOUTH PRIOR TO DT 67 MD 43 WHITE MARSH BLVD (MAME9.5-69.0) H |
@ MD 75 HORTH BETWEEN JOPPA RD AND GREFHIPRING VALLEY RD e | 5451400
@ 145 OUTIR LOOP FROM EXIT 18 MO 26 LIBERTY RD TO DAT 17 MD 122 SECURITY BLVD :
@ M0 75 SOUTHINOATH FROM MT CARMEL RD TO BEHSO I
< 1655 INNER LOUP AT £XIT 32 U5 1 BELAR R H L 51,66
@ MD 147 SOUTH BETWEEN KHOLL ACRES DR AND MORTH ¥
@ 155 SOUTH SOUTH OF BXIT 49 1 695 BALTWIORE BEL H 1 55,58

@. MD 45 SOUTH FROM WINDWOOD RD TO DUNKIRK RD 0 15

@ 1655 INNER LD

Ha Data

T EXIT 13 MDD 144 FREL




Critical Work Zone Parameters

‘Workzone Dashboard

TOP CRITICAL ¥

CURRENT WORKIONES IN MARYLAND

# OF NEARBY UEUE USER DELAY

ol
REGIOH/EVENT INCIDENTS LENGTH (M} COST (§) SEVERITY/EVENT

= Maryland [7%) 1043 L7 £417,258.04 = Major |
= Allegany (J o g 518,330.00 {& MO 216 CAST/WEST DETWEDN 155 AND U5 35

& WEST AT MP 1

@
0 MO 26 CAST AT DEER RARK RO

ORTH FROM S6TH 5T TO T

@ 168 EAST AT PLE
@ s o souTh sour
@ 168 WETT FROM & J0
- ‘Anne Arundel (7) o 0 $5,932.00
Q MO |
@ MD} 2 HORTH AT MD 255 49 o 15 oUTER LO

197 0.29 $86,363.00 @ MO 191 EAST AT LELAND 5T

S BALTWORE BELTWAY|MM. 64,3

OP AT ARDWICK ARDMORE RD

= Baltimore |

@ MD) 26 TAST AT DECR PARK BD > 151 SOUTH FROM MP 0.84 TO MP 3.13

.
[]
.

@ 1 TH BAST EXIT 641 WAORE BEL @ U 40 EAST/WEST FREOM WASHING 8
Q MD 45 HORTH BETWEEN OLD PADONIA RD AND BEAVER > MO 75 SOUTHINORTH BETWEEN MD 17 AND MO 160
> 1895 HORTH PAST 295 ENTRANCE (M 3.6-4.7) LONG TERM SHOULDER CLOSURE H @ 1455 INHER LOOP PAST MP 40.7 (TOLL PLATA
@ 1495 SOUTH PRIOR TO BT 4 BALTUMORE WASHINGTON PARKWAY [LONG-TERM & CON H > MO 45 HORTH BETWEEN OLD PADONLA RD AND BEAVER, RUN LA
Q MD 45 SOUTH DETWEEN PADCHIA RD AND TIMONILM RD H 124 > D 133 SOUTHINORTH AT CAPITAL BELTWAY
@ 1 IORTH AT EXIT 27 MD 137 MT CARMEL @ L5 40 EAST/WEST B fEEM 1-70 AND BLENTLINGER RD
Q US 1 NORTH BETWEEN FORGE RD AND PERRY HALL RD : 4 MO 126 SOUTHINORTH AT KERR RD
4 170 EAST BETWEEN ROLLING RD AHD COOKS LA H @ 155 NORTH AT POTEE 5T ON POTEE ST
11025 NORTH BETWEEN JOPPA RO AND GREENSPRING VALLEY RD @ 10 64 EAST FROM FRANIKS RUN RD TO MD 418
@ 1-695 QUTER LOOP FROM DXT 18 MD 26 LIBERTY RD TO EXIT 17 MD 122 SECURITY BLVD . EAST/WEST AT MD 63
@ MO 25 SOUTHI/NORTH FROM MT EL RO TOD H MILL RO
Q MAD 147 SOUTH BETWEEN KNOLL ACRES DR AND HORTH WIND RD
® 195 SOUTH & H OF EXIT 49 1 495 BALTIMORE BELTWAY g
@ 1D 45 SOUTH FROM WINDWOOD RD TO DUNKIRK D .
Baltimore City (5) 178 0.02
@ 195 HORTH PAS IT S0 US 1 CATOM AVE (LANE SHIFT/LONG-TERM) :
@ 14635 IRNER LOOP PAST MP 4k.2 (TOLL PLS Fad
Q 1.895 HORTH AT POTEE ST OH POTEE ST .
@ 1494 EXT 1 Ml MRING. POINT RD :
Q 1895 SOUTH AT EXIT 7 MD 2 POTEE ST { LONG TERM-CONTINUOUS 1/02/14-06/31/14) .
= Calvert (1) [1] o 51,603.00
@ MD 231 EAST BETWEEN SKIFJACK RD AND STAFFORD RD
= Carroll (4) 1
@ M 26 WEST AT MP 16.7
Q MD 5T SOUTHINORTH AT CILD HANOVER R : m 5500, s212,687.
¢ 1D 140 EAST PAST DETE RD H
@ WD 26 EAST/WEST BETWEEN MD 2 H
= Cecil 4 0
@. s
o 195 SOUTH PRIOR TO DT 100 MO 272 HORTHEAST RD (MM 99,54 -96.73 H



‘Workzone Dazhboard

CURRENT WORKZIOHES IN MARYLAND

UDC Information

USER DELAY
COST (§)

TOPR CRITICAL W

SEVERITY/EVENT

# OF NEARBY
REGION/EVENT INCIDENTS
= Maryland (#0] 1043
= Allegany (J) 0

Q 65 EAST AT PLEASANT VALLEY E
@ by
> 168 wesT FROM § JokEO)
= Anne Arundel (1) o
& v
@ D

UTH 50

i EAST AT MD 295

JRTH AT MD 255

= Baltimore (15) 197

Q MD 26 EAST AT DEER PARK RD

55 MORTH PAST EXIT 64 1 695 RALTIMORE BEL

AY[MM. B4 3-64.5]

MD 45 MORTH BETWEEN OLD PADONIA RD AND BEAVER RUMN La

895 NORTH PAST 295 ENTRANCE (MM 1.6-4.7) LONG TERM SHOWL

DER CLOSURE

SOUTH PRIOR TO EXIT 4 MD I¥5 BALTIMORE WASHINGTON PARKWAY (LONG-TERM & CONTINUOUS)
MD 45 SOLTH BETWEEN PADONLA RD AND TMOHIUM RD

B3 HORTH AT EXIT 27 MD 137 MT CARMEL RD

U5 1 HORTH BETWEEN FORGE RD AND PERRY HALL RD

70 EAST BETWEEN ROLLING RD AND COx

MO

ORTH BETWEEN JOFPA FD

D GREENSPRING VALLEY RD

595 O

LOOP FROM DT 18 MD 26 LIBERTY RD TO DT 17 MD 122 SECURITY BLVD

MD 28 SOUTH

AMEL RO TO

MILL RD
MD 147 SOUTH BITWEEN KNOLL ACRES DR AND NORTH WIND RD

95 SOUTH SOUTH OF EXIT 49 | £35 BALTIMORE BELTWAY

D

DUTH FROM WINDWOOD RD TO DUNKIRK, KD

O@@O@@@@O@?@@@

= Baltimore City (5) 178

95 W

(TH PAST EXIT 50 L

SHIFT/LONG-TERM|

AVE (L&

L 44

65 INNER: LOOP PAST MP 482 (TOLL PLA

> 1455 HORTH AT POTEE 5T ON POTEE 5T

Q 495 INMER LS

Q 14895 SOUTH AT AT 7 MD 2 POTEE 5T [ LONG TERM-CONTINUOUS 1/02/14-06/31/14)

5 POINT RD

» Calvert (1) o

1
@ MO 26 WEST AT P 167
@ MD 57 SOUTH/NORTH AT OLD HANOVER RD
@ MD 140 EAST PAST DEDE FD
@ ML 26 EASTIWEST BETWEEN
@ MD 140 WEST PRIOR TO OLD WES

= Cecl (4) 0
o US 40 WEST AT Thomas Hatem Mamorial

QUELE
LENGTH (1)
1.87
o
.
o
.
0.31
e
5
-
H
.
g
H
H
|
.
H
H
0.02
H
‘3 o
2
5

[]
.

£11,7R0.00

563,495.00

523,704.00

- Major (5

@ D 216 EAST W
@ M 75 WEST AT MP

CEIR PARK RD

24 LAST

4§ HOKTH FROM 54

& 05T
QI NOKTH PAST X

M AVE FLANE SHIFT/ LONG: TERM)

DELTWAY| MM 64,344 5]

WICK ARDMORE RD
@ MO 151 EAST AT LELAND 5T
@. 1481 SOUTH FROM MP 0,84 TO MP 313

T/WEST FROM WASHINGTON 5T TO 11

SOUTH/MORTH BETWELH MO

MD 180
{ER LOOP PAST MP £8.7 (TOLL PLAZA

Q MO £ NORTH BETWEEN OLD PADONLA RD AND BE

RUN LA
> MO 192 SOUTHINORTH AT CAPITAL BELTWAY

@ U 40 EAST/WEST BETWEEN 1-70 &
@ MO 136 SOUTH/NORTH AT KERR RD

ATH AT POT!

LENTL

E ST OH POTEE 5T

Q MO 64 EAST FROM FRANKS RUN RD TO

@ #D  EASTIWEST AT MD 63

ITHINORTH AT |

D 418

ORKIONE LOCATIONS

IRKIONES L]
QUELE USER DELAY
LAHE STATUS LENGTH (M)  COST (§)
T
e i il
R Hi
A T
IHHL
HHL R
HHHL G -
R TR
IHE 1H
1 I i}
Bl
HE fHE -
I /

(||| RPN

Firi e 11 201
Cost Per User 50.09

0.16m
Tetal Detay 15070.24h
Total User Detay Cost §1,108,801.53

§905,736.49

$500,186.92 | 5212,687.02

5640,749

Highest Mo Data



UDC Options and Corridor Selection

‘Workzone Dashboard

CURRENT WORKZONES IN MARYLAND TOP CRITICAL WORKZONES L]
# OF NEARBY QUELE USER DELAY QUELE UISER DELAY
REGION/EVENT INCIDENTS LENGTH (M}  COST () SEVERITY/EVENT LANE STATUS LENGTH (MI)  COST (3}
= Maryland [s 2044 ERTY sarsmonof - Major 1.00 $484,185.0¢
= Allegany (3 0 0 $15,492.00 qb D 116 EA5T/WEST DETWEEN 195 AND 1 5
@:M!A'.IAI:-II; T VALLEY KD H Ol:..v i PRAY N Rl
@ L% 220 SOUTH & H @ M0 20 WEST AT M2 167
@ 168 WEST FROM & JOHMEON ST TO PARK 5T Q MD 24 EAST AT DEER PARK RD

= Anne Arundel (1) o e $4,934.00 FROM S6TH 5T TC

Q LS 50 EAST AT MP 33 (BAY. BRIDGE . 115 1 CATON A 4
@ MI 198 EAST AT MD 295 H a1 A U 15 HORTH AT ALBURM RD g
@ MD 2 HORTH AT MO 155 @ 1455 NORTH PAST EXIT 64 | 635 BALTIMORE BELTWAY[MM_64.3-64.8)
= Baltimore (21 197 0.37 5104, 380.04 -@- 15 QUTER LOGP AT ARDWICK ARDWACRE RD \
@. M 26 EAST AT DEER PARK RD - @ MD 191 EAST AT LELAND 5T
Q 1495 MORTH PAST EXIT 64 | 695 BALTIMORE BELTWAYIMM.G4.3-64.8] . .;&. 1461 SOUTH FROM MP 0.84 TO MP 3.1
¢ 1435 MR LOOP BETWEEN 1335 AND 195 H @ Us 40 EAST/WEST FROM WASHINGTON ST T0 181 !
@ MD 45 HORTH BETWEEN OLD PADONLA BD AMD BEAVER RUN LA 3 @ 165 INNER, LOOR BETWEEN 1695 AND 195
@ U5 40 WEST BETWEEN MOHRS L AHD REAMES RD . .@. MD 79 SOUTH/NORTH BETWEEN MD 17 AND MD 150
@ 149 H PAST 295 ENTRANCE [MM 3.6-4.7] LONG TERM S DER CLOSURE . ¢ @ w JRTH AT BR TURM RD
Q 11495 SOUTH PRIOR TO EXIT & MD 295 BALTIMORE WASHINGTON PARKWAY (LONG-TERM & CONTINUOUS) : > 1455 INNER LOOP PAST MP 48.2 (TOLL FLAZA \
0 MD) 372 WEST BETWEEN O RD AND ROLLING RO . s MD 45 HORTH BETWEEN QLD PADOHLA RD AN BE Al
@ MD 145 EAST FROM OLD YORX HD TO FOX RUN €1 H @ M0 153 SOUTHINORTH AT CAPITAL BELTWAY o
Q MD 45 SOUTH BETWEEN PADONLA RD AND TIMONIUM RD . .@. UUS 40 EAST/WEST BETWEEN 1-70 AND BLENTLINGER. RD
@ 183 HORTH AT EXIT 27 MD 137 MT CARMEL KD . @M:.\l:k\::.nn HORTH AT K ) 4
o
@ US 1 NORTH BETWEEH FORGE RO AND PERRY HALL RD . VIORKZONE LOCATION:
KT 5
0
170 EAST BETWEEN ROLLING RD &HD COOKS LA H
® SELECT CORRIDOI
@ 1495 SOUTH PRIOR. TO EXIT 67 MD TE MARSH BLVD {MMES.8-65.0 H i Corri
Available Corridors =
Q JE 7% NORTH BETWEEN JOPEA D AND GEEENSERING VALLEY D 051 .
@ 1 XIT 18 MD 26 LIBERTY RD TO EXIT 17 MD 122 5 H _|
@ MD 25 SOUTHINORTH FROM MT CARMEL RD TO BENSON MALL RD
0 MD 147 SOUTH BETWEEN KNOLL ACRES DR AND HORTH ¥
E— e o $1,105,801.53 5474,634.47
@. 1 T 43 1 495 RALTIMORE BEL .
Q WD 45 SOUTH FROM WINDWOOD RO TO DUMKIRK RO 5
@ 1-635 IMHER LOOP AT EXIT 13 MD 144 FREDERICK RD H
- Baltimare City (4] 178 o $28,063.00
@ 1195 HORTH PAST EXIT 50 US 1 CATON AVE (LANE SHIFT/LONG-TERM) .
@ 1494 R LOOP PAST M 48.7 (TOLL PLA 2
Q 1-495 HORTH AT POTEE ST ON POTEE 5T :
0 1-495 IMHER, LOOP PAST EXIT 1 MD 173 HAWKING POINT RD H
@ 1695 SOUTH AT EXIT 7 MD 2 POTEE 5T [ LONG TERM-CONTRRUOUS 1702/ 14-06/31/14] L

= Calvert (2} o o 54,979.00

@ WD 4 N

ol M0 231 CAST DETWEEN SKIPJACK RD AHD STAFFORD RD

H AT BRISCOE TURN RD




Workzone Dashboard

CURRENT WORKIOHES IN MARYLAND

REGION/EVENT

» Maryland (%1}

» Allegany (3]

Q U5 220 SOUTH SOU

Q 168 WEST FROM 5 JOF
v Anne Arundel {2)

@® won

Q 1D 2 NOR

~ Baltimore |

ST TO PARK 5T

T MD 195

W AT

@ MD 26 EAST AT DEER PARK RD
Q 1:95 HORTH PAST EXIT &4 1 495
@ 1o S BET
@ 10 45 woRTH BT

@ LIS 40 WEST BETWEEN MOHRS LA AHD REAMES BD

Q 1495 HORTH PAST 295

REM 1695

LD PADONLA RD AMD BEAVER

RANCE (MM 3.6-4.7) LONG TERM SHOULDER CLOSURE

® 1-895 SOUTH PRIOR TO DT 4 MD 295 BALTIMORE WASHINGTON PARKWAY (LONG-TERM & CONTINUOUS)

ST FROM OLD YORK RO TO FOX RUM CT

@ Mo

o 1D 45 SOUTH BETWEEN PADONIA RD AND TWONILM RO

{&I.‘.‘.

1 NORTH BETWEEN FORGE R}

AST BETWELN ROLLING RD A

0 M 25 NORTH BE
@ 1435 DUTER LO

OUFTHINORT

LIEERTY RD TO 24T 17 MD

3 SECURITY B

MT CARMEL RD TC

IH MILL D

JTH BETWEEN KNOLL ACRES DR, AND MORTH ¥ i}

¥4 BALTIMCIRE BEL TwWAY

5 SOUTH FROM WINDA

IR RO

OP AT DT 13 MD 144 FREDERICK RD

@»L.
& e

= Baltimore City (3)
Q 145 HORTH PAST EXIT 50 U5 1 CATOM AVE (LARE SHIFT/LONG-TERM)

{&Imﬁ IER LOOP PAST MP £1.2

@ 14495 MORTH AT POTEE ST ON POTEE 5T

0 1:495 IMHER LOOP PAST EXIT 1 MD 173 HAWKIME POINT RD

@ 149

= Calvert (2)

UTH AT EXIT 7 MD 7 POTER ST [ LONG TERM-LONTR:

{& MD 4 HORTH AT BRISCOE TURH RD

EAST BETWEEN SKIPJACK RD 22

= Carrell (5)

& o

WEST AT MP 16.7

# OF NEARBY
NCIDE]

2044

[]
.

o
.

Map Layers and Options

USER DELAY

QUEUE
LENGTH (W]  COST (5}

302 S462,010.04
o $13,314.00
o £13,240.00

0.37 $101,508.04
o $27,750.00
0 510,262.00
o 529,218.00

SEVERITY/EVENT

* Major

#5 AND U5 17

TERM)
JBURN RO

g&. 14 AT 64 1
@ 1195 OUTER LOOP AT AR
@ MO 191 EAS

@ 181 SCUTH FROM MP 0.84 TO MP 3,13

BALTWAORE BELTWAY[MM. 64 3-64.8]

ARDMORE R

T AT LELAND 5T

INNER LOOP BETWEEN 1-5%5 AND 1155

4 MDY SOUTH/NORTH BETWEEN MD 17 AHD MD 180
@ MD 4 HORTH AT BRISCOE TURN RD

@ 1475 INNER LOOP PAST MP 40.2 (TOLL PLAZA

D) 45 NORTH RETWEEN OLE

RE) AND B

B BUN LA

53 SOUTH/MORTH AT CAPITAL BELTWAY

@ LIS &0 EAST/WEST BETWEEN |70 AND BLEHTLINGER RD

0 D136 S
@ 1595 NORTH AT POTE

THINORTH

g, )
LS
L7

L]

QUEUVE USER DELAY
LANE STATUS LENGTH (Ml)  COST (5)

.94 5418,082.0¢

m 52,678,358.64 5816,606.88 | E

$1,050,702.81

51,105,801.53




Individual Work Zone

Planned Closure & US 29 SOUTH AT INDUSTRIAL PEWY Started: Thu, Apr 17, 2014 at 09:16:31 AM

SETTINGS CURRENT CONDITIONS QUEUE LENGTH THROUGH WORKIONE

4 SOUTH & T HORTH «

Data Type... = Vi
@ Measured Speeds E 7 mén S |
Comparison to Historical Average ¥

o |

Show... : 4ni
% Work Zone Bounds h
¥ Posted Speads
4 Associated DMS

Hearby Cameras

Hearby Incidents

T 1
. of m |

Lane Status
Bottienecks (when avafiable)

5 = miles upstream
=
5 = miles downstream

Permit Information

Project Information
Site Details

Configure Alerts

Thes 0471072014 Sat 471272014 Sun D4/ 1372014 Mon B4/ 1472014 Tuse 0471572014 Wed O4/1672014

USER DELAY COST

T or Delay Cost ¥
I I I I T T

WORK ZONE LOCATION

$3,208.89 52,729.2¢9 5727.68 526,207.94

P 100038 sna50.40 5,009 - srisas

5157.52 52,128 83 531,515.62 52,832 84 51,480,859 “
513017 . 5903.41 $3,146.27 $2,241.81 I 5563.40 “
§745.76 $2,621.76 §3,140.43 §2,590.54 $687.18
§1,656.16 $3,762.04 $3,180.66 $2,815.89 . $621.03
§999.74 £1,930.41 $3,092.66 $2,405.12 I 59

Grand Total:
$85,574.

$26,901.96

Paint Branch



Cameras and Graph Options

Planned Closure @ US 29 SOUTH AT INDUSTRIAL PEWY Started: Thu, Apr 17, 2014 at 09:16:31 AM

SETTINGS CURRENT CONDITIONS TRAVEL TIME THROUGH WORKZONE ONLY
+ HORTH + Tewvel Timd . Thriagh the We ¥ - =

Data Type...
@ Measured Speeds

Comparison to Historical Average

FILTER LTS {E3]

Show... L | % ‘workzone Onty Workzone and Entire Dottlenetk
< Work Zone Bounds

Posted Speeds

< Associated DS

# Mearby Cameras

Nearby Incidents

Workrons snd Quéus Upstream Workaone THC and § = mi Upslream

Lane Status
Bottlenecks (when avasiable)

5 - miles upstream
} -
5 = miles downstream

Permit Information

Project Information
Site Details

Configure Alerts

Ths 041042018 Frioasn Sat 0471202014 S 04135 AN M 041 1457004 Tise 0471512018 Wit 04/ 1657014

USER DELAY COST

Tatal Lk elay Cont
I N N AT I
m £3,206.09 §2,729.29 5727.48 07.94
$1,659.88 52,090.60 §3,409.59 52,672.82 5725.83
5157.52 52,128.63 53,515.62 52,832.64 £1,460.89 510,124.02
$130.17 . $903.41 $3,146.27 52,241.61 ‘ $563.40 E 1

) 1 3
574576 | 52,621.76 53,140.43 52,500.54 5687.18
51,686.16 £3,762.04 £3,180.86 52,815.89 5621.03

Grand Total:
585,574.60

§999.74 £1,930.41 $3,092.66

$26,901.96




Comparative Speed

Planned Closure & U5 29 SOUTH AT INDUSTRIAL PEWY Started: Thu, Apr 17, 2014 at 09:16:31 AM

SETTINGS COMPARISON TO HISTORIC AVERAGE TRAVEL TIME THROUGH WORKIONE OHLY

Data Type... E AT Travel Time - Theoeigh the - m
theasured Speeds Amgn (a1 EPHETR
& Comparison to Historica Average : |
Shaw.... R T T T et o
# Work Zane Hounts 5
7 posted Speeds GE{ A E—, LT

¢ Aysociated DS :

¥ Noartry Cameras

¥ Nearby Incldents .h'l:nim:\l
Lane Status

¥ Bottlenecks (when avallable)

AH

710
Trawal Tima: 3 ming 27 saex

5 z mi P ]
-

5 = milas downstream }
& P )
Permit Information
Project Information |
Site Details &M (110%)
Configure Aerts
-1 MEW T}

14 MPe {30)

7 men {-4%)

Thas 0471 Fri 04/11/2014 Sat 471203014 Sun D4/ 1372014

Tume 0471572014 Wed 0471672014

207.94

WORK ZONE LOCATION

USER DELAY COST

ELUTE Total Use

TZAM - 448 ARM - BAM BAM - 12FM 1ZPM - 4P

K
T+ i = m seses T s
138 2040 5.40955 om0 s
Al §157.52 §2,128.63 53,515.62 52,832.84 51,460.89
Az s
o -
P
- // $130.07 $903.41 $3,146.27 52,241.61 5$563.40
P
o V
Z - 5745.76 $2,621.76 $3,140.43 £2,590.54 5687.18
£ | (3
X/ M Tue 4/15/2014 51,686.16 £3,762.04 53,180.86 52,815.80
’;/ nim firsy
{;? I
. 5999.74 §1,930.41
Vi
7
#

Paint Reanch

Hourdy Ti

Grand Tota:
585,574.60



Planned Closure @ |-83 SOUTH AT EXIT 27 MD 137 MT CARMEL RD

SETTINGS

Data Type...
® Measured Speeds E
Comparisan to Histarical Average
Wark Zone Bounds
Fosted Speeds
Assodated DMS
Hearty Cameras
Nearby Incidents
Lane Status
Bottlenveks (when available)
= milles upstream

= miles downstream

CURRENT CONDITIONS

LSOUTH . t HORTH ¢

7o bem

Cl Ol Sl A

o

_]—1;

5

Permit Information
Project Information
Site Details

Configure Alerts

Gunpawder Falts
State Park

oY WO

i AHOL

Nearby Incidents

Started: Thu, Apr 17, 2014 at 09:32:12 AM

SPEED THROUGH WC

Speed - Theough the Werk Zone -
] [ [
] [
Roadwork
Location o N i . . - o i o
183 NORTH &T EXIT 27 MO 137 MT CARMEL RO P 04110/ 2014 Frigd/11/2004 S8t 0401272014 $0n Q411372014 o (47 14/ 2074 o8 (471512014 e 04116/ 2014
Started
ANTIANA T A USER

Tatal User Delay Cost

BPM - 1ZAM

weekens Lowest Highest o Data



Alert Interface

Planned Closure @ US 29 SOUTH AT INDUSTRIAL PKWY Started: Thu, Apr 17, 2014 at 09:16:31 AM
SETTINGS COMPARISON TO HISTORIC AVERAGE TRAVEL TIME THROUGH WORKIONE OHLY
Data Type... + HORTH 1 Throgh the Waork Zone Filer e
Measured Speeds Ol 1w oy AT :

8 Comparison to Historeal Average '
Show... 1) M 100 Ty

¥ Work Zone Bounds

7 Posted Speeds b Rk o e SRS

Assaciated DMS
< Mearby Cameras

Nearbry Incidents =3 MAH { 10NN
Lane Status '

¥ Bottenecks (when avafiable)
5 2 mi sbream

}e
5 = miles downstream

Permit Information

CREATE A NOTIFICATION FOR THIS WORK ZONE

t stions £ times

Project Information
Site Details - MEH 110K}

When would you like te be notified?
Configure Alerts

13 MEH (19 Within 1.5 > mileis upstrearn or 3 > mileis) downstream

#|When an sccident happens near this workzone
7| When there i a battieneck that's head ar queue include this workzone
1

14 MoH {-30%)

] Whan speeds in the wo thrmhald

- {81 . 7] When speeds fall below 15 * mgh
W g vive ab mph
Hatify me w fail for & minute{s) Sun 041372014 Mon 4/ 14/ 014 Tuoe O 15/ 2014 Wed O 1/ 2014

Motify me when spesds recover for & minute(s)
How would you like to be notified?

d me an email

e end ar, S, e
F%end me a text message 12PM - 4P 4PM - BPM Daily Totals
Enter your phone number 301-405-0000 Verizon Wireless =
5503.41

WORK ZONE LOCATION

-2 FPH {35}

ETTE ] Thu 4/10/2014 53,208.89 $2,729.29

5
3
$3,409.59 $2,672.82 §715.83 §

§3,146.27 52,241.61 “
574576 52,621.76 53,140.43 52,590.54 5687.18
T

& AN (20K

513017

26,207.94
1,3
§9,791.9

$1,656.16 $3,762.04 $3,180.66

$2,815.89

5999.74 51,030.41 £3,002.66

Houry T

Faint Branch



Planned Closure @ US 29 SOUTH AT INDUSTRIAL PKWY

e cowanisonTo HiTomc Averace

LS0UTH 4 t NORTH 1

Data Type...
Marasured Speeds E
@ Comparison to Historical Average
* Work Zone Bounds
Posted Spesds
Axsociated DMS

¥ Meartry Cameras

/. Nearby Incidents

Lane Stotus

Bottlenecks (when avallable)

5 miles upstream :I .

5 = miles downstream

Permit Information
Project Information
Site Details

Configure Alarts

WORK ZONE LOCATION

Baint Branch

SHIUTT . TR B
13 P TR | tad 5 o

<13 MM - 20%) 3 1B fam)

= v {1080

13 M {-19%)

14 MPH {3080

2 HPH 5%

-1 mim |

-’nén {11%

Alert Times

Started: Thu, Apr 17, 2014 at 09:16:31 AM

TRAVEL TIME THROUGH WORKIONE ONLY

CREATE A NOTIFICATION FOR THIS WORK ZONE

Alert times

Select the tees at which you want to receive an alert for this workaone. You can choose both
the days of the week and the time range when slerts thould be sent. You can add multiple time
1 the “Add Time Segment”

ranges by ebe

Please select the location that best describes your time 2one from the drop-down below.
US/Eastern -

Select the days you would ke to pet your alerts:

Wl Tha Bri

Prevous Create Natification Canced

526.27 513017 5903.41
§745.76 52,621.76
$1,656.16 $3,762.04
5999.74 51,930.41

n 0471373014 Mo 0411473014 Tiae 0471612014

ISER.

Wit 0411673014

€ CosT

m

53,206.09 52,720.29 §727.68
53,409.59 52,672.82 $725.83
$3,515.62 52,832 64 $1,460.89

53,146.27 52,241.61

$3,140.43 $2,590.54 $687.18

$2,815.89

$3,180.66

Daily Totals

Grand Total
585,574.60



Future Work

Making the system available in other states
Expanding the system to cover larger geographic areas — multiple states, [-95 Corridor Coalition, etc.
Vehicle Probe Project loose coupling to enhance capabilities and coverage
Permit system integration

Improvement of underlying work zone and TMC link data

TMC 1 T™C2 T™MC3 TMC 4

Roadway

1-95 CORRIDOR
COALITION

Work Area
<+—>

Work Zone

A
v

21



Nikola Ivanoy,

Deputy Director, CATT Laboratory
http://cattlab.umd.edu
ivanovhn@umd.edu
(301) 405-3626
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