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BACKGROUND

= Kansas DOT starting to deploy significant ITS projects.

= Project designers had to develop project specific standards
for each individual PS&E.

= Kansas DOT noticed the results of the time and effort put into
this task by each individual project designer.
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BACKGROUND

= Development of rural DMS and CCTV PS&E.

= Need to provide desighers a standard set of
ITS specifications and details as a building
block to ITS design.

= Near future encompassed an increase of ITS
deployments throughout the state, both rural
and urban.
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THE GOAL

= Provide designers with a standard set of specification and

details.
= Specifically these standards are to be:

Easily inserted into PS&E packages
Editable for project specific items and future updates

= Project included:

ITS Design Principals (best
practice)

Structural Evaluation Report

Details
Specifications

Typical ITS Unit Cost List
ITS Average Bid Tabulations
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DATA GATHERING

= Details and Specifications

Obtain details and specifications that have been used in past Kansas
DOT ITS PS&E’s to establish specification outline.

No consistency in CADD file format.
= |[TS Unit Cost List, Average Bid Tabs, Design Best Practices

Gather information from past Kansas DOT ITS PS&E’s and from
correspondence from past projects.
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RESEARCH PAST PLAN SETS

= |[TS on State Highway I-70 (Vanus)

= Wichita TMC Final Deployment (Telvent, PB, lteris)

= |[TS on State Highway US-69 Johnson County (KHA)

= |ITS on State Highway K-10 and K-7 Johnson County (KHA)
= Salina Area DMS (SRF)

= AMBER Alert DMS and CCTV (SRF)

= Wichita TMC Test Project (Telvnet)

= |-635 ITS Project (KHA)

m |-70 Corridor - Speedway ITS Deployment (KHA)
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RESEARCH OTHER DOT PLAN SETS

esota Department of

{(Dz Transportation
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EVALUATE AGENCY REQUIREMENTS

= AASHTO

" ANSI U.5. Department of Transportation

= ASTM Federal Highway Administration
= FHWA

= TIA/EIA ('\

] N EM A ﬁ.ﬂ:ﬁ nn-‘%m!s::!n AQJ Aﬂﬂﬁ"ﬁmn National Standards Institute
= NFPA

= NTCIP

National Electrical Manufacturers Association

= Equipment and manufacturing Vendors n
= Product data sheets w

NFPA
Zz= . d0]h
=2 NTCIP B e
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RESEARCH DESIGN BEST PRACTICE

DMS Placement
CCTV Placement
Clear Zone

Guardrail Use
Concrete Barrier Use
Cross-Sections

Ditch Profiles

Sight Lines

3’-”1@'5

AVERAGE SPEED €0 MPH = 88 FPS

AVERAGE TIME TO READ SIGN 3 TD 4 SECONDS

220 FT. DIVIDED BY 88 FPS IS 2.5 SECONDS TO READ SIGN WITH 80° OFFSET
460 FT. DIVIDED BY 88 FPS 15 5.2 SECONDS TO READ SIGN WITH 38’ OFFSET
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NOW WHAT?
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ORGANIZE PROJECT

= Organize details - what do we have and what is missing?

= Organize specifications - what do we have and what is
missing?

= Recognize unique characteristics to the state of Kansas.

= Recoghize that these are living documents, allow room for
technology updates.
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STANDARD DETAILS

= Original List - 14 details " Today’s List - 28 details

Legend and abbreviations s s T
General notes T — o
Cable, conduit, and device legend - L e

Cable, Conduit, and Device Legend 04-28-2014 m5-D038
Ty p | ca I 3 3 4 C an d 3 3 4S ca b i n et d eta i IS Typical 334C and BBSSCainneIDelaiI: 02-11-2014 TS-D04
ITS conduit Structural attachment deta“ ITSCa’.Jl'nEtFuundaliorTDetails 02-11-2014 1TS-D06
DMS orientation detail ITS Pull Box Details - Electrical 04-28-2014 TS-D07A

ITS Pull Box Details — Communications 02-11-2014 ms-Do78e

P u I I b oX d eta | I Fiber Optic Rectangular Splice Vault Detail 02-11-2014 1T5-D08

Fiber Optic Round Splice Vault Detail 03-05-2014 ITS-DO9

S p I i C e Va u I t d e t a i I Conduit Structural Attachment and Trench Details 02-11-2014 ITS-D10
. . . . Field Power Supply Assembly Details 02-11-2014 ITS-D11
Lighting suppression detail S ———— or0u2013

Electrical Service Location Summary 02-11-2014 ITS-D12

D e t e c t o r p 0 I e d e t a i I CCTV Camera Pole Detall Concrete and Steel 02-11-2014 ITS-D13

F . I d I d t . I CCTV Camera Concrete Pole Foundation Detail 01-03-2013 ms-Dl3a
I e p OW e r S u p p y e a I CCTV Orientation Detail 03-05-2014 ITS-D14
= = = DS Orientation Detail One Post / Two Post 06-07-2012 IT5-D15

Electrical service diagrams ; :
DMS, CCTV, ITS Cabinet Placement Detail 02-11-2014 IT5-D16

Typical power arrangement USRS it i

ITS Cross Section Example 02-28-2014* IT5-D18
I TS E Xam p I e P I an S h e et ITS Detector Pole Detail 02-28-2014 ITS-D19
Typical Enclosure Details 02-28-2014 TEX02
CCTV Pole Detail Folding Standard 06-07-2012** IT5-020
CETV Pele Installation Detail Folding Standard 06-07-2012%* ITs-021
Pole Mounted Cabinet Folding Standard 06-07-2012%* ms-D22
CCTV Pole Foundation Detail Folding Standard 06-07-2012** IT5-D23
T03.2013 - p
Ground-Mounted DMS Structural Details (Sheet10f2) | 01032013 -updatein ms-024
DFDEFE‘SE
Ground-Mounted DMS Structural Detalls (sheet 20f2) | 01032013~ updatein IT5-D25
RrOgress
ITS Equipment Specifications 04-30-2014 IT5-501 to ITS-514




STANDARD DETAILS - CABINET DETAIL

2009 TO PRESENT
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STANDARD DETAILS

CCTV POLE DETAIL
2009 TO PRESENT
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EQUIPMENT SPECIFICATIONS

= Equipment specifications were found to need updates to
reflect current code requirements and current technology
requirements.

= Duplicate specifications were removed, including items that
are covered in the Kansas Standard Specifications for Road
and Bridge Construction.



EQUIPMENT SPECIFICATIONS

= HDPE Conduit Example

July 2010 example:

Non Metallic Conduit

Install HDPE Conduit according to the manufacturer’s
instruction. All HDPE conduit and materials shall have a
minimum SDR of 11 and be compliant with ASTM D3035

December 2011 example:

Non Metallic Conduit/HDPE Conduit

Install HDPE conduit according to the manufacturer’s
instructions. All HDPE conduit and materials shall have a
minimum SDR of 11 and be compliant with ATSM D3035.
All non-metallic conduits shall be color-coded red for
electrical cables, green for communication cable and fiber
optic cable, and black for the spare conduits. All conduit and
fittings shall be listed by UL, and conform to NEC standards.



EQUIPMENT SPECIFICATIONS

= HDPE Conduit Example

Current 2014 example:

Non Metallic Conduit/HDPE Conduit

Provide HDPE conduit that is schedule 80 and UL listed.
Provide color coded conduit as required for installation
location. KDOT installation area: provide red for electrical
cables, green conduit for communication and fiber optic
cable, and black conduit for spare. KC Scout Installation
area: provide yellow conduit for electrical cables, blue conduit
for communication and fiber optic cables, and black conduit
for spare. Install HDPE conduit according to manufacturer’s
instruction
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MICROSTATION

= KDOT Graphics Certified File and ITS Cell Library

INSTALL
CCTV CA

INSTALL




MICROSTATION

= Kansas DOT ITS Workspace
Development

= Level library for ITS.
= CADconform feature table.

= Final deliverables are all KDOT
Graphics Certified.

Name Description
TE_ITS_Conduit_p_n ITS conduit runs
TE_ITS_Cabinets_p_n ITS cabinet assemblies
TE_ITS_Detectors_p_n ITS detection devices
TE_ITS_Cameras_p_n ITS cameras

TE_ITS_DMS_p_n ITS dynamic message signs
TE_ITS_Misc_p_n ITS miscellaneous items
TE_ITS_Splice_Vaults_p_n ITS fiber optic cable splice vaults
TE_ITS_Text_and Charts_p _n ITS text and charts

TE_ITS_Existing_Topography_x_s Screened Existing Topography
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PRODUCT

= |[TS Standard Details - Microstation and PDF.

= ITS Standard Specifications - Microstation and PDF.

= Typical ITS Unit Costs - spreadsheet.

= |[TS Design Principals (best practice) - word document.
= Structural Evaluation Report.

= Process to track and produce updates as necessary.



PRODUCT
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PRODUCT

= |[TS Design Principals (best practice)

1T5 Design Bost Practices - $AF Compiled Based on KDOT Needs

1. Design DMS sites to handle future color DMS

1 Separate power and communicati it their cwn junction bor

3. Utilize KDOT Prequalified Materials lists for Traffic Signal Systers and Reacway Ligf
where applicable,

4, Refer to KDOT ITS Units list of pre-gqualified materials when possible.

5. Refer 1o 1TS Specification for  list of iterns 1o be submitted by contracton. Eliming
extranecus submittals not requined.

& Verity with Rcad Design on what future projects will be taking place in the area of
project and coordinate device placernent

7. Check with Traffic Engireering on DMS placemant with respec ns o
conflicts exist. Preference s that there be 3 minimum of 00 between DMS and of
sigre.

8 Foute conduits and place pull bowes 3 minimarm of 15 * frem readway edge (wher]

£ instaliations.

awoid future static sign pos!
Make sure fong bridge rurs have exparsi
ructural Attachments.

if HDPE conduit i used. Refer b

on Conduit

10. Make sure dimension far e locath Lans. iy o

Eace to avold confusion and take into account clear zone d

tances and guard rail df

11, Don'tinstall DMS untd close 1o commissioning and being able 1o commuricate wit
messages

12. Label ITS power supplies with "KDOT ITS" and address pl
suppiies, label the ITS breaker or pole as “ITs"

13. Get utdity locates on prefiminany locations for 1
no construction imminent.

H wsing £DOT Lightin

'S devices if possible. L

o5 may|

14. Send plars to all public agencies nat on One-Call and get Uitility Sign O (Design oo
Cocedinating Section)

KROT Plan Requirements and Notes - IT$ Unk Complied

oo

. Weed to work with legal to include clear language on when labil

Clear 70ne should be identified and documentation provided tof
and KDOT guidelines. [see attached mema)

Distance between the edge of traveled way or ROW fence and of
foundation, cabinet, and transformer should be shown on the pl

Plars should provide distances between each DMS and camera
such s & bridge or guardrail,

AGPS reading with an accuracy of 1-2 feet will be provided for o
transformer and handhole. Provide a mile marker reference ac

sign and camera
Astandard sheet showing typical placement

camera pole fou

cabinets, pull boxes, and trarsformers must be Included in the ¢f
e haw devices should be field

A detailed blowun should be inchuded for each site.
Atrons section shawing placement of signs, cameras, cabinets,
Maote: For 31 slopes or greater,
Note: Flacement of all DMS and camera pole foundations, cabi
bowes MUST BE APPROVED BY THE AREA ENGINEER prior to cond
leave each site
Mate: O
Area Engineer PRIOA TO PLACEMENT ta ersure proper placems,
conditians.

Trarsfanmers should be mounted on cabinets if possible. f wei
support near the BOW fence.

Al new conduit shall be routed paralel 1o KDOT's backbone fibe)
and then perpe backbane o the TS device,
Mote: Camera poles should be crientated 5o that handhale for |
s ot on the downhill side of a siope or would expase workers b
APPROVE platement of camera poles.

Noke: For cameras at a DMS site, the cone of vision of the DVS
foundation must be located 5o that the DMS i viewable by the
Detailed we munication plan should be included in 1
splice diagrams ard wiring diagrams for each cabiret

decrease the sire of concrete pal

itation of all eabinets [facing neeth or south, lor exan]

KDOT

ATTACHMENT

Dynamic Message Sign - Roadside Mount, Offset f
Issues

Meonday, March 31, 2008 at B:30 a.m.

Meeting Notes, prepared by Karen Gilbertson and Shari Hill
Attendees: Mike Crow, Division of Planning and Development: M

lames Brewer, Scott King, Rod Lacy, Jonathan Marbu
Leslle Fowler, Karen Glibertscn, Sharl Hililard, Wade Cubwell,

Background: The KDOT District 2 Project included a break-away
Message Signs. In review of structural calculations arovided by 1
selected, concerns were raited about the break-away requireme
Holmas, and Chris Mayer discussed these concerns and investiga
for the weight of the DMS sign. 1t was decided that a break-aw,
meating was held with Jerry Younger, who approved the use of 1
Meyer developed a KDOT Standard Design for the Dynamic Mes:
be used for the District 2 OMS Project and for the 170 DMS and

Without the break-away feature, safety it a concern. Frevicus d
use of a X5’ clear rone and was used for K-8646-01, the District 2}
Varicus foemal and Informal diszussions tock place a5 to the cleal
e ting was 31 up 1o provide direction for the clear zane calu

References:
*  AASHTO Roadside Design Guide, 2002
Table 3.1 Chear-tone distances in feet from edgs]
*  Deslgn Speed of £5.70 mph
Design ADT of over 000
*  Foreslopes of &1 or flat nce
*  Foreslopes of 5:1104:1 use Gatances of
Chapter 5, Rosdside Barriers

er use d

acuision, the fallowing conclusions for b

# DM sign ir]

hsite shauld be evaluated separately,

2. Road Design agreed that 3 clear orw of 38' to the edge
of clearance to the first 1ign support, at sites with a 6:1 of
requirement for a &:1 slape or better and allow for futu
pavement or deterioration of the siope.

3 Ansaception will be locations where the ROW is too nar
At thede acations a 32 clear tone [37° 1o the Fint sign 5,
6:1 slope or bet

At sites that do not currently hawe a 6:1 wiape, whene possible, the site should be graded by
KDOT fiekd $2al! to provide a slog of 6:1 between the first sign support and the ecpe of the
shoulder, When 3 621 platform b graded, the area beyend the platform should stil be graded
to4:1 or Ratter within the clear 2one and preferably beyond. (Please see attached grading
plan). Outside the clear zone the absclute maximum siope should be limited to 3:1.

a. Some Districts may chose bo do this in house

b. Other Districts may contract the wark with a contractor curre:
project

The Topeka area specifically has less svailabie sight-of-way and i
bud-up, and wil evaluate each site.

working on another KDOT

wulficient dirt for slope

M grading Is nat feasible, installation of guardral, atteruators or moving the sign will be
evaluated

For DM behind existing guard rail, there should be a minimum 5° cleararce bel ad and
he length of should be caleulated for each b sterrmine the necessary ditarce
From the start of the guardrail to the sign fecaticn.

Signs are required to ke 7 feet above the edge of traveled way. As requested by Design, to
alicw for future grading that may be recessary to maintain the siops, signs will be irstated 8
above the edge of traveled way. Chiis Meyer has verified that calculations will allcw increasing
support kength by one foot




DMS SUPPORT STRUCTURE EVALUATION

ENGIt -
‘i PrANNEAS iy
DesiGrERs i
Consulting Group, Inc
May 3, 2011 SRF No. 7322.0010C o
100004 i
[ | 2
Ms. Shari Hillard, P.E. [+ o
Kansas DEPARTMENT OF TRANSPORTATION |- - E_l__ 3 e

Eisenhower State Office Building
700 8.W. Harrison
Topeka, KS 66603

SUBJECT:  KDOT ITS STANDARDS PROJECT, 106 KA-1188-02
DMS SUPPORT STRUCTURE EVALUATION

Dear Ms. Hillard: ) r iy g
In conformance with our proposal dated November 4, 2010 we are pleased to present this | ~ R 1 ~ i e =
evaluation of the rural DMS support structures, [ i . IS I

Scope of Work

SRF’s scope of work for task 3.1 included the following items:

» Evaluate the current two-post DMS support structure utilized by KDOT. ; t
» [Evaluate static breakaway support structures. m i, S — U/ - m
* Evaluate a butterfly support structure.

Investigation It i

We considered five different DMS unit manufacturers when evaluating the structural supports
These DMS were chosen as a representation of the most common DMS in use around the
country that are of similar display size as the current Addeo DMS used by KDOT, which 1s also
included. The variation in sign case dimensions and weights are shown in the table below.
Structural details of each are included in Appendix A.

Sign
manul’:clurer Model External Case Dimensions Welght
Adaptive AX8700-27x108-18A 23 0T X LMY 1520 Ibs
Addco 13x5 HFM SD Brick2 21'4-1/4" X T 0" x 4-1/4" 1080 Ibs
Daktronics Vanguard VF-24X0-27x90-66-X 21'6"x 7 10-3/16"x 1'3" 1660 lbs
LEDSTAR 95 - 27x90 Variable Message Sign 20'8-1/8" x 6'8-3/4" x 1' 1-1/2" 1650 Ibs
Skyline LEDVMS-L-3-18F-27x050-1+ 226-5/8"x8 1-7/16" x 1" 8-14" 2770 Ibs

www.srfconsulting.com
One Carlsan Parkway North, Suite 150 | Minneapolis, MN 55447.4443 | 7634750010 Fax: 763.475.2429

An Equal Opportunity Employer



UPDATES

= How are standard updates recognized and handled?
Design engineer notes updates as they arise.
Design engineer notifies Kansas DOT ITS engineer.
Kansas DOT ITS engineer reviews updates.

Updates (approved and not approved) are tracked on a spreadsheet
and a “red line” PDF tracking updates is created.

As appropriate, standards updates are released.

Release includes a "red line” PDF of changes along with final PDF
and Microstation files.



UPDATES

SICE A

DOME PTZ CCTV

2" GROUND LUG

WIRELESS RADID ANTENNA

MOUNT SIMILAR TO RADAR

VEHICLE DETECTOR

(IF NEEDED PER PLANS, SIDE VARIES)

* FROM TOP, SIDE B) 7 T T ————
8" x 2,5° HANDHOLE
(2' FROM TOR, SIDE B} § ROUTE CABLE THROUGH —————
L COUPLINGS W/CAP =1 CLpeReT DA,
SIDEA-C-D) %‘;‘;"‘I’?M CABLE
i SHING. WIRELESS RADIO ANTENNA
FROM TOF, SIDE D) " MOUNT SIMILAR TO RADAR e el N B p— |
HMENT POINT AN 8 BE—a—aE e e = S
PROVIDE DRIP LOOP ETECTOR
HANDHOLE IN CABLE. SECURE {IF NEEDED PER PLANS) T =
| GRADE, SIDE B) CABLE TO POLETO \ e————
PREVENT WEATHER g ! e :
OUPLINGS W/CAP DAMAGE STAINLESS STEEL BANDINGS (TYP.)
SIDE A-C-D) —
i WG s
1 GRADE, SIDE D) =L -
i ) ~ E o
Gary Covey emails 3/11/2013 |KCScout 122.1and 194 TransSuites language with addressing the three servers: Wowza, TransSuite, Omnicast {see emails from Gary Covey).
emailtracked lighten this up a bit. Verification not required. Shari deleted the stringent requirements, see tracked changes. (read —
Shari changes 3/11/2013  |Warranty information 20.8.10 23.2 to adjustif necessary to match Shari's updates) i s
MNeed something inthe specifications and the details to make transformer mounting consistent. Two options 1. o
mounting on acabinet, 2. mounting in a separate box. Shariis interested in mounting onthe cabinetto eliminate
creating additional obstades, need to look at weight. Shari said weight is an issue, need to investigate transformer B —
Mounting Transformers - Nema weight. Mark Sommerhauser isinterested an I-beam support if a cabinet was used to endose the transformer-if so i
Shari email 3/12/2013 |Enclosures multiple does I-beam need to be set in concrete or just driven into ground (Shari)? =
email and thiswas
also brought up in Shari would like a step-down transformer enclosures mounting detail. This issue has come up on many scout jobs. Ac
Shari the past Mounting Transformers 8.2 and ITS-DOS text to 8.2 and add detail drawing to ITS-D05. See photos from MV form Wichita jobs =
Address the safety concem to assure placement of lowering device handhole and pole mounted cabinet are not beloy
Shari email and phone 3/12/2013 |CCTV Detail IT5-D13 the camera "lowering zone". See redlines on deatil D13
Rack elevation drawings should include a front and back drawing when applicable {meaning when there are two door
front and back). Rack elevation drawings should include a summary information. Example:334 cabinet with xx by xx
outside dimensions and a 19" rack with xxU slots for mounting equipment. Also - these drawings should beto scale t
Mark provide a clear picture the size difference in cabinet size and rack space between 334 ground mounted cabinets and 3—
Sommerhauser email 3/14/2013 _ |rack elevation drawings ___|pole mounted cabinets.
'AS PER PLANS) - C ] T K MOUN TING HARDWARE (1YP.}
¢ L T—F{ MOUNTED TO AVOID
5 HANDHOLES
s {4 STRAPS PER CABINET}
CABINET/CCTV/ANTENNA
M~ ATl feTee o rTeiaan




CREDITS

Many Thanks to the Project Team and Support Resources

Leslie Spencer Fowler - KDOT Cathy Jones - KC Scout

Shari Hilliard - KDOT Mark Sommerhauser - KC Scout
Jonathan Mushock - KDOT Gary Covey - KC Scout
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Carmen Bakarich - KDOT John Kissinger - KHA

Steven Baalman - KDOT Tyler Wiles - formerly KHA
Robert Bidwell - KDOT Andrew Reid - formerly KHA

Bill Kritikos - KDOT Charles Miller - HNTB

Tom Hein - KDOT Matt Volz - formerly SRF

Dale Holsey - KDOT Mark Gallagher - SRF

Lee Ann Legge - KDOT Steve McHenry - SRF

Karen Peterson - KDOT Zach Hanson - SRF

Therese Polum - SRF



Thank you

Therese Polum, PE (MN, KS)
thpolum@srfconsulting.com

SRF Consulting Group

DIsF

Consulting Group, Inc.




