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Design Side

Sprengeler, Dan

The Work Zone Players....

Promotion to
Construction Side
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" will cause queueing. It spurred the
following:
. Traffic Critical Projects
Non-Construction related lane closures
Lane Closure System (permitting system)
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Intelligent Work Zones
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#* To plan for the "above average’
traffic, or incidents

# And/or Situational Awareness

# \We add cameras, Portable
DMS and Sensors
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"""Ertable DMS Before Work Zone

* Secondary Use
~ Incident Management

one are used to alert motorists to slowed or

stopped traffic, the incidence of rear-end
collisions occurring in work zones is reduced.




i .1-:- E OF
IC & SAFETY

TMC Intregration

CIowAr T

SMARTER | SIMPLER | CUSTOMER DRIVEN



E OF
IC & SAFETY

Past $$

CIowAr T

SMARTER | SIMPLER | CUSTOMER DRIVEN






_OFEI&E OF
TREEFIC & SAFETY

W) i

R .
éAf&l‘;!’aat makes an Arrow Board “Smart”

%Z-_
Al
e
s
Flat
Lo
AL -
: f S
o
Rk

4 S1MAIR
| &



OFEILE OF
TRﬁFFlC & SAFETY

i

\
|
\
|

W, ;
e =

i [ ——— A
~a |

N ‘a__:_!.a.‘.i«.'

v i

oY e

What Is I1t?

Cellular
Modem
w/ GPS
Antenna

Blackbox
Controller
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.. » Smart Arrow Boards
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L. » Can you see the 2 Arrow Boards?
South I-29 @ Ave G (IWZ3138) 03/01/2022 11:00:43
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LAl Manufacturer’s lowa DOT'’s
OFEICE OF Servers
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InTranS ;

Proof of=Conoep1'.w_
~  page -

OOOOOOOO

Wk Zn Data Exchange

e 1*!
Other il Party Apps

Over 100 “3rd
party” users.
XML Feed or
REST Service




Add a few slides showing
Intregration into 511 (if
possible)
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.. ¢ Next Item we are working O

¥ Connected Temporary Traffic Signal
Deployment Plan

%
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Same General Concept
4 % Add GPS Antenna

" Add Cellular Modem

¢ Develop Communication Protocol

. Wait for a National Communication Protocol
July 2022 voting

;Will not be a DOT requirement until
~ Late’23/Early’24

i

Vs
€ IOWA
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More from Tracey & me
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e ISON  Raw Data  Headers
publisher Lowa DOT

Save Copy Pretty Print

version 4.8

{ r“a::l e"en- 'Feed imfo™:f

T
[ edn

pub'_isher "t "Iowa DOT™, wersion™:"4.87, data_sourcesT:[{ '::Ia-a_scurce_"::l "1 " LowaDOT-
:"Iowa DOT"}], upda—e ::Ia—e :Trazz-l18- 41 13:13:4582 }, ..,pe Fea—urwecu'__enisn ", “features™:
& [{"id Gpen 5- E"en-:l333:lsae’9 , type”:"Feature”, "propertiesz”: 1= {"event_type™: "work-

zone”, ;:Ia-a_s...urce__d : " IowaD0T- '. o, “road_nawesT:[TUs-6271, "dire n": “southbound™ , description™:"Da[C] - Grimes

Ogta_sources

data source id LowaDoT - WD - Us-58 SB @ MM81 - Cpposing. Between Oralabor Road; I& 158 (ankeny) and I-B@ (Des Moines). Road construction work
e : _ _ iz in progress. The road iz shared with opposing traffic. There is a height limit in effect. There iz a width
OrEANLZIC10N_nome Iowa OO limit in effect. Height limdit 15°8\". Width lisit 12°8\". Urtil October 31, 2822 at about 5:88PM (DT. Full schedule

below: = April 21, 4241 S:88aM - Cctober 31, S:@8PM Comment: Grimes RCE (B88-251-2787) - Polk

date 292_-18-21T1 AT
upos o sEnz-is Sedzeass Coumty”, "update_date” 22-BE-23TL6:47 84T }, start_date™: "2821-84-21Ti8:88 88", Tend ::Ia-e 2E22-18-31T22:88:887,
type Featuretollection : t_date sccuracy”:"verified”, "end_dste accuracy™:"verified”,"beginni nﬂ accuracy ing accuracy™:"v

s begl

ing milepost™:o2.6,  "end milepost™iE9.5, e en—_ra—us :Tactive”,
Teatures open”, “restrictions": [{“type™: “reduced-height”, "value™:457.8, "uni ‘cemtimeters '}, ("type™: reduced-
width™, "walue™: 'unit™:"centimeters” types_of _work™:[{"t name”: "surface-wor lanes":
dth=, 355.8, » types_of_work™: ‘-,pe_ ri L1,
a r ""I“':I ., LI hC -d " - . n I '"F'd R T . - am = 1, .
[{"order™:1, ..,pe shoulder™, “status":"open”}, {"orderT:2, type =enera_ » sEEtUs": "open T
{Torder”:3, "type”: "general”, "status": 'spen b {TorderTid, "type”: ;enera_ s StatusT: upen },

id CpenTHE-Eventl3S315a88ra forder=:5. “tyoe=: . . - S~ . - - 5 .
(“order”:5, typeT: shcu der”, status":"open”}], "Llocation method™: "sign-method™), "geowetry”:
type Feature {"type™:"Multi .._n- f cr.:crﬂ nates .[[ a3, s:_ﬂ'*:t 41.895557],[-93. 58.254"41 55341&]]}}, "1d™: "openTHS- _ ~
EVEMtSesssadsdr, u,'pe ‘Feature”, pr"pe i7" { core_details" emt_type™: "work-zone”, “data_scurce id™: IowaDOT-
properties WED", "road_names”:[TUS-38 ];. "direction”: ,erbcund “dezcr DE[ ] - Cedar Rapids - US-32 WE |'_Il MM250. Between
. Us 151 and County Road WBE (near Bertram). Both shcu ders closed ::Iue to road construction work. The roadway is
core_getalls shared with opposing traffic. There iz a E'_Eh_ limit in effect. There iz an axle load limit in effect. Mo wehicles
over 156,888 lbs. Axle weight limit 28,8808 lbs. until movember 11, 2822 =t about S5:88PM (DT. Full schedule below: -

work-zone March 15, 7:888 - Movewber 11, 5:@8PM Conment: Cedar Rapids RCE (B77-226-8118) - Linn
:...un—r ", “updete_date”:T2822-88-22T28:38:1927 ), "start_date™: "2e0z-83-15T12:88:88T7, end ;:Ia—e :T2E22-11-11T23:88:8827,
"start_date_asccuracy”:” er_f_ed f en::l ::Ia-e accuracy E "er_f_ed "beginning | accurac"' ied”, end ng_accuracy” 7w
road names erified”, "beginni le_impact”™:"some-lanes-

- closed”, "rest a.'_e-'_"ad imit ', walue™ 32:’;.2, k_ ograms" ), { "type”: “reduced-

2 US-52 weight ', walug ':?2?52.2, ‘unit”: 'k;"_cgra"s 11, "types_of_work™:[{"type_name”: "surface-work™}], "lanes":
shoulder™, "status":"closed™ ]}, {"order” 2, "type™: 'genera_ , statusTiTopen”l,

data source id TowaD0T-sED

southbound general”,"status":"open”}, {"order”:4, "type”:"shoulder™, "status™: "open”}], "location method™:"sign-
S e :{"type”: PultiPoint”,"coordinates™: [[-91.539662,41.926445], [ -81.554372,41.826845] ]},
pa[c] - - L Mgl - Cpposing. Be —

Gpen 15- E"en‘SBE;.SE;.EEi » type™:"Feature”, "properties":{ core_details":{"event_type
zone” » data_scurce id™: IowaDOT-Wilw™, road_nawmes™: [ Us-18"], direction™: "westbound™ » description™:"D2[C] - Mason
City - US-13 LB @ MH211 - Opposing. Between I4 14 and County Road T3 (near Floyd). Road construction work is in
] o o ) .~ progress. The roadway is shared h opposing traffic. Look out for temporary traffic hts. There iz a height
width Llimit in effect. Height limit 15°8\". WLdi 1imit in effect. There is a width limit in effect. Height Llimit 15°@\~. width Llimit 11°8\~. umtil november 22, 2822
2822 at about 5:88PM (DT. Full schedule b . gt about 4:88PM OT. Full schedule below: = April 21, 12:88PM - November 22, 4:880M Cosment: Mason City RCE
P Conmert: Gri - i (B8e-373-7344) - Floyd County **No local road
31, S:eeP Conment: Grimes RCE (886-251-2 access**”, 'upda:e_dai_e 280785~ 23715 35: 207" ,"start_date”:"2822-84-21T17:88:887", "end_date™:"2822-11-22T22:86:887
R0 T EE-ITLE AT I BT ', Ustart_date_accuracy™:"werified”, "end_date accuracy”:"verified”, "beginning accuracy ied”,"ending accuracy™:
waerified”, "beginning milepost™:211.4, "ending milepost™:289.8, "event_status":"active™, "wehicle impact™:"all-lanes-
start_date 2821-34-21T18: 80 88T open”, "restrictions™: [{"type”: “reduced-hei » walue™:457.8, "uni ‘centimeters™}, {"type™: "reduced-
width™, value™:335.8, "unit™: "centimeters"}], ‘-"pes of _work”:[{"type_name”: "surface-work™}], "lanes":
end_date 2822-18-31T22 88887 [{"order™:1, ‘—..','pe "shoulder™, “status™:"open™}, {"order™:2, "type™: "general”, "status":"open™},
{“order”: 3, “type”:"general”, 'ra‘us : '"pen “t{ order”:4, "type”: "shoulder™, "status":"open™}], "location method™:"sign-
"e-hcsd 1, TEmometry Multipoint™, "coordinates™:[[-92.725645,43.18202],[-92.753069,43.127473] ] 1},
[ :TopenTiS- Event5382333828” » typeTiTFeature”, TpropertiesT:{Tcore details":{Tevent_typeT: "
ne”, "data_source_id™: " IowaDOT-WZDw"™, "road_names”™:["US-187], "direction™: "eastbound™, "descri| :
City - US-158 EB @ MpM282 - Opposi EE:..een County Road T38 and L& 14 (near Floyd). Road construction work is in
progress. The roadway iz shared opposing traffic. Look ocut for temporary traffic lights. There iz a height
limit in effect. There iz a width limit in effect. Height limit 15°8%7. wWidth lisdt 21°8%7. unmtil movember 2z, 2EC2
oL . gt about 4:88P COT. Full scheduls below: « April 21, 12:88FW - Nowvewber 22, 4:88PM Commert: Mason City RCE
beginning milepost 0z.8 (280-373-7244) - Floyd
,..,un-" "y upda-e date”:"IE22-88-23T16:35:8727 ), start_ ::Ia-e i TIE2z-gd- 21T :P-ae 2817, end date”:"1822-11-22T22:188:882 K
‘start date accurac erified™, "end date accuracy”™ bl ni ified™,"ending accuracy”™

{ankeny) a
iz shared

030 CONSTruc

opposing traffic

update_gate

beginning accuracy

ending accuracy

ost 89.5
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| N

WORK ZONE

Work Zone Data Working Group Newsletter

The WZDWG has some exciting news to sharel The North Carolina DOT has recently begun
providing a state-wide WZDx feed through its work with traffic management platform one.network.
The North Carolina feed joins existing feeds from Arizona, lowa, Massachusetts, and Texas on US

DOT's WZDx feed registry website. Keep an eye out in the coming months for more new feeds from
the WZDx Demonstration Grant Awardees.

Y-
-
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.+ lowa DOT & WZDx

E_E_ ..'.

5? # \We the same information that is on
¢ 5l1lia.org to WZDx every 15 minutes.

(Regardless if it Is accurate)

ﬁ # Smart Arrow Boards (and other “smart’
or “Connected” devices) will improve the
accuracy.

~ # Other States are starting to do this.

Vs
& IOWA

34
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TSMO

TSMO Eflorts involving Work Zones

Integrating TSMO into Project Delivery (7 tasks

End-of-Season Work Zone Tratlic Operations Workshops

Y Pre-analysis by InTrans, Skylar

Partucipation of WZMTO members:

Tie in to FHWA Process Review efforts:

TSMO Enemneers

(-
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TSMO Award

# https://www.srfco
hsulting.com/iowa
-department-of-
transportation-
wins-2021-
national-
operations-
center-of-
excellence-award/

Cow
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https://www.srfconsulting.com/iowa-department-of-transportation-wins-2021-national-operations-center-of-excellence-award/
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MOVITE Award

#* https://ladot.share
point.com/sites/W
orkZoneManage
ment/Shared%20
Documents/Form
s/Allltems.aspx?id
=%2Fsites%2FW
orkZoneManage
ment%2FShared
%20Documents% &II0WA

ST \ANIAO/ZLDN"T7 A~ A

38
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CRASHES
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.kcci.com%2Farticle%2Ftractor-trailer-crash-shuts-down-part-interstate-80-for-several-hours-iowa%2F40629636&psig=AOvVaw2mi2JvahhKOoYZ8W85KA5j&ust=1666475161280000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIjNofKl8voCFQAAAAAdAAAAABAT

=0 Speed Feed Sign on
Lane Closures

STANDARD ROAD PLAN

LANE CLOSLURE ON DIVIDED HIGHWAY
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utube.ComANEE
ch?v=10wom%
p-5d8



https://www.youtube.com/watch?v=jOwom1p-5d8

jiFIC&SAFETY Audible Attenuator
(Manually Activated)
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Straight Road - Static Truck




ht Road - Static Truck
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%

W2 over, Use of White Lights [
i in Work Zones ;

#lowa Code 321.423(7) Flashing White Light

Subsection (a)(5) adds:

On a motor truck or trailer owned and operated by the department
equipped with an impact attenuator and audible warning system, if
the flashing white light is rear-facing on the audible warning system
and used in conjunction with amber lighting devices or reflectors
while the motor truck or trailer is being used for yew-mymm
maintenance operations.

a7



%&%%EC?&ESAFETY Use Of Wh|te nghts ‘ﬁg%

in Work Zones pt2ot2)

X

21.423(7) Flashing White Light
Subsection (a)(6) adds:

On a vehicle or other equipment not owned and operated by the
department when used in road work zones on state or local highways
as authorized by the department. The department/shall/ gq%nlxules
pursuant to chapter 17A regarding the vehicles orﬁqu:pmeng eligible
to use a flashing white light under this subparagraph. 48
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Work Zone Crashes

Is a camera
within % mile?

Ev,

i
2
1

?@ Crash Dispatch

€ FIRE/EMS
P o
%

40

(. DISPATCH

‘ e \l-ﬁ

ATMS Crash Video Download Map

Crash Report

“\ Annotate Clip = = & & &
- INTrans
Downloads ™

nightly
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Why Is this useful?

# Awareness

# Quick & easy access to data
#* ook for patterns

# Able to address issues faster!

e

r




%E%%EC?&ESAFETY 0095 of the t|me we | i]_%

b ?de3|gn for no queueing due to
fﬁ tecurring (known) average trafflc

# ff’"-Aplees to Multi-Lane
2 g nghways of 55 MPH
" or higher

* |[t's not a written policy (PPM).
#* [t's not in the Design Manual.
# |[t's just part of our culture. ¢ 10wA

Sl
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. lowa DOT 2022 Objective #2a

2. Improve Work Zone Safety

The Iowa DOT will identify and implement a statewide lane closure
system (LCS) and implement policies that safely keep lanes open as
much as possible. The concept of a LCS has been in development,
and in 2022 we will implement the best system for our use case.

Executive Sponsors: Mitch Dillavou and Dave Lorenzen

Project Leaders: Willy Sorenson, Tim Simodynes, Mitch Wood,

Sinclair Stolle



Lane Closure Information for Plans

(e Rental)

District  Office
.

aurigo //// .
MASTERWORKS

cLouo

Heavy Tow & Recovery
Incentive Program
A

______ bR .

v4 2/16/2022 (Added RMS & FieldManager)




%

L&E OF
EFIC & SAFETY

Our Goal

“# Make the software extremely powerful
.~ and connected to all databases that
contain work zone information.

- #BUT..... It MUST be simple and easy to
use for a user to enter information using a
smart phone in about one minute.

Vs
& I0OW/A

54
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b %owa DOT 2022 Objective #2b

il

2. Imprnve Work Zone Safety

We will implement a pilot project that uses smart Internet of Things
(IoT) technologies to help notity workers, supervisors, TMC
personnel, and drivers when workers are too close to moving traffic,
that provides real time work zone conditions and alerts to
travelers/vehicles, and that outfits our equipment with advanced
technologies for crash avoidance and mitigation.

Executive Sponsors: Mitch Dillavou and Dave Lorenzen
Project Leaders: Willy Sorenson, Tim Simodynes, Mitch Wood,

Sinclair Stolle
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Ending
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\/// | TRANSPORTATIONINSTITU

SMART VEST

Protecting Workers &
Saving Lives

Zone with High
Zone Hazards 6

to Presence of
isions

THE SMART WORK
ZONE SYSTEM




OEEIEE OF Evaluation of Messaging
TRﬁFFIC & SAFETY Techniques to Increase Vehicle

Spacing at Work Zones
. * Research

* Difference messages on different day of week

Trafficand Number of tailgating

Message
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180
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=
I
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100
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60

Average Number of Tailgating

40

20

6.68 37.92 =G

b7 —dg—kg-k—g—L 7

38.72 1668 |

5.52% 19.52 G- 19.2 sl e

Results - VMS + Static Signs (Weekday)

Time of Day — Tailgating

0123 456 7 8 91011121314151617 18 192021 2223

Hour

= Baseline(35737)
sevses VMS only(38~39)
=== \/MS + Fixed (40)

Average Number of Tailgating (cases/hour)

160

140

120

100

Average Tailgating Cases during Message Active Hour (14 ~ 17)

149
145
I I 123

MW Baseline(35~37)
HVMS only(38~39)

EVMS + Fixed (40)

INSTITUTE FOR
TRANSPORTATION
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Lastly, the "WRL"

%F%&E OF

Ev,

S

?51 #* “\Work Zone Reference Library”
# #* \\Vork Zone related for Information

2 50
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Ide Chat

Roads
(last Fr

day)
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Roadside Chat
(Tomorrow)

[eglalalalululala ulaluyuletal ==l s Lun] o [=g=l} L=2-] [elleluyulatalolnluyula fulalupula ulalualeln tululalulslalu]aln]
[eg=T={=TnlepelutululnlognTelnl [=g=T=T=1=] o L=g=1=} 2] [ Q=lelgulntulolnlogetuulnlagebululululelulalulnlolsTulaTxTn]
[eg=Tulululululululululuyulelal [al=TeTuys] [u] [=p=Tu} [=3=] [alaTeluyuTululoluluyululululuyululalulualnlulalululalslalaTuln]
[elulnlelulnlualnlalalnpelelelel [ulnlnlnle] =l (ululn] pa el [egulnlulupalalsloyelntetelalulelolalalafulalalnyelslstelslele)
[eg=lnfnlulnlululululnlagnleLel (=l e lgn] i Leg=1} L=2=] [fnlelngulntulotnluyulu ulnlupnlntulnlulnnlulanlolsloln]sln]
[egelalnlalaluluta ulalupnletal [sg=l=lun] =1 [=g=]s} L=2=] [elnlelayulataloluluyula ulalaynlalalalulelutalaalalslalu]aln]
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[eg=Tulululululululululuyulelal [al=TeTuys] [u] [=p=Tu} [=3=] [alaTeluyuTululoluluyululululuyululalulualnlulalululalslalaTuln]
[elulnlelulnlualnlalalnpelelelel [ulnlnlnle] =l (ululn] pa el [egulnlulupalalsloyelntetelalulelolalalafulalalnyelslstelslele)
[eg=lnfnlulnlululululnlagnleLel (=g l=gn] i Leg=l=} Q0 CoQeC Qg CoZeC QoQZnagnZe o QeZnaDnZe o Qo QnQnDeZ Qoo e
[egelalnlalaluluta ulalupnletal {sg=lale] =] L o=l | Infel fefulal Taleiel (gl lnla]ulalnlalayulalalalayuls]
[eyTulualulualululuululululelal [eg=lul Iulua] [ul [=L=Tu} [alafulal Tululnl Tujal I | el=lalalululnlalayululululalulu]
[eg=Tulululululululululuyulelal - [ul [=g=Tu} [alulu] Ol [el=TululnTululululoTululuTu]
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[egla{nlalnlulutalulnlupuletel =] [=g=Ts} [=1=] [ lnin] [ 1=l [egmlsinlalnluputealalnln]
[eg=T={=TnlepelutululnlognTelnl o L=g=1=} 1= bg L i=i=] (=1 I=1 [eg=l=lnlululluleulnluln]
[eyTulualulualululuululululelal [ul [=L=Tu} [eg=lelululululuTu} [agalul | ol DD G [alal 1 [eyulululululululeululualn]
[eg=Tulululululululululuyulelal [u] [=p=Tu} ﬂﬂﬂﬁﬁﬂﬂﬂﬂﬁﬁﬂuﬂﬂﬂﬂﬂuﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂ [xl=Tululn] L=l [eyulululululululelululualn]
[elulnlelulnlualnlalalnpelelelel [eglalulufelnislolelulelelala]el [elulnleluynylslololuletelalalalolala]auaelel pelulnlnlnl [=g=l [egnlalulufetalelolelele)
[egla{nlalnlulutalulnlupuletel oo (eglnlelaleyulntalnl (agmlnlngulutulalululaTuyulnln] [elnlmlntayuln ol aloyu]alnlululuyuln alalnln}
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