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CH. 1: INTRODUCTION

* Purpose of the Guidebook
« Acronyms

« References

 Manual Organization

« Department Organization
« Office of Administration

* Disclaimer

A%l TSMO



CH. 1: INTRODUCTION

* Bureau of Operations
- TSMO Units Highway Safety and

Traffic Operations
Division

TSMO - Operations & TSMO - Arterials & Traffic Engineering & Highway Safety
Performance Section Planning Section Permits Section Section
y 3 r N r P t M k. S- N F -
L . | . . | | avement Markings, Sign | . . .
Temporary Traffic Control Unit ) ; Traffic Signal Unit ) ; Standards & Specifications Unit ) ; Safety Engineering Unit )
o ' 4 B 4 - D 4 E
-l  Systems & Performance Unit — Arterial Operations Unit — H1ghpway Qccupancy - Crash Analysis Unit
. ) . ) . ermits Unit ) . )
- N y N a3 Y i N
1 TMC Operations Unit — Planning & Funding Unit —  Special Hauling Permits Unit - Program Services Unit
b y \ r A # b &

The TSMO - Operations & Performance Section and the TSMO - Arterials
& Planning Section are responsible for the programing and maintenance of

ITS devices. Each Engineering District is responsible for project delivery. .

s <E TSMO



CH. 1: INTRODUCTION

o Operations Regions Resource Account:
y TSMO@pa.gov
A No Physical TMC ——

Central Region Bl Operational: Weekdays
Operational: 24/7/365 6:00 AM - 6:00 PM

SUSQUEHANNA
MCKEAN BRADFORD S 4-5

2-5 3-9

WYOMING
4-7
CAMERON SULLIVAN

2-4 3-6

CLINTON
CLARION 2-3 v LUZBRNE

e JEFFERSONA| 43
10-5 COLUMBIA

3-1
MONTOUR
LAWRENCE CLEARFIELD. © 3-;? 3

11-4 1 | 2-2 .
BUTLER CENTRE NORTHUMBERLAND District 50

10-2 2-1 3-4 m Operational:
ARMSTRONG

/ 10-1 \A SNYDER

) 3-5

scnuvuuu.

e 7 INDIANA IFFLIN 5-6
112 10-4 7

SR
CAMBRIA BUAIR 2-9 \\\
DAUPHIN

£ 9-2
N HUNTINGDON T

9-5 v ‘ 8-5 LEBANON
WESTMORELAND
12-5

[/ TERSTATE \
WASH;T:;TON w CUMBERLAND > —L
SOM{RSET 9-1 ~
FULTON FRANKLIN /_j

-7
GREENE 5{ /NTERSTATE \ 9-4 ADA S
12-2 { w :

Eastern Region ! Southeastern Region
Operational: 24/7/365 Operational: 24/7/365




CH. 1: INTRODUCTION

Refer to Publication 851,
TSMO Guidebook, Part I:

Planning
Pre-TIP & TIP o
. pennsylvania
Post-TIP Scoping Field View DEPARTMENT OF TRANSPORTATION

» Submit TE-154 - Traffic Signal/ITS Device Remote
Communication Scoping Form to OA/OIT 7 °

» OA/OIT optional attendee at Scoping Field View (based on ‘@; pennsylvar“a
project complexity) & OFFICE OF ADMINISTRATION

- : : Safety Review (30%)/Systems Engineering 47 INFORMATION TECHNOLOGY
Preliminary Engineering/ » OA/OIT required reviewer/collaborator of the Systems
NEPA Decision Engineering Report (SER)

> OA/OIT optional attendee at Safety Review Meeting (based
on project complexity)

Design Field View (60%)

» OA/OIT required reviewer

» OA/OIT optional attendee at Design Field View Meeting
(based on project complexity)

O Pre-final/Final Design Office Meeting (FDOM) (90%)
» OA/OIT required reviewer

Final Design &
' '9 > OA/OIT should be invited to attend FDOM

Construction

Q Plans, Specifications & Estimate (PS&E) (100%)
» OA/OIT required reviewer

Refer to Publication 10C, Transportation Engineering Procedures

0 System Int i Resource Account:
stem Integration _ _
>y OA/OIT reguired collaborator Fibe rREV|EW@ pa.gov

s <E TSMO



CH. 1: INTRODUCTION

71523, 10:25 AM PennDOT TE-154 Remote Communication Scoping Form 715/23, 10:25 AM PennDOT TE-154 Remote Communication Scoping Form

TE-154 (02-23)

EXISTING FIELD NETWORK STATUS FIELD NETWORK GWNERSHIP AND MAINTENANGE

pennsylvania TRAFFIC SIGNAL/ITS DEVICE O Nofieldnetwork O serialnetwork (O IP-addressable network O pennpot O Municipality O Other.

PROPOSED FIELD NETWORK COMMUN CATION METHOD (GHECK ALL THAT APPLY)

DEPARTMENT OF TRANSPORTATION | REMOTE COMMUNICATION SCOPING FORM [J sameasexisting () Fiber optic cable () Broadband radioc () Copper [ Other.

www.penndot.pa.go

Purpose: The purpose of this form is to identify the network requirements to support traffic signal and/or ITS field devices.

PROPOSED BACKTTAUL COMMUNCATION WETITOD
Commonwealth-owned fiber O Leasedfiber O MPLs O celluar O Other:

DISTRICT | COUNTY PRIMARY MUNICIPALITY FIBER REVIEW COMMITTEE MEETING DATE
10 Crawford Athens Township mm/dd/yyyy
PROJECT NAME 'WHERE IS BACKHAUL TO FIELD NETWORK?
O PennDOT TS cabinet O Traffic signal cabinet O Hub cabinet O Other field cabinet O Other field cabinet
PROJECT DESCRIPTION DESCRIBE CONNECTION LOCATION (TSAMS SIGNAL ID, ITS STATEWIDE ID, INTERSECTION, ADDRESS, ETC )
DESIGN FIRVIORGANIZATION DESIGN CONTACT PERSON DESIGN CONTACT WAL DESIGN CONTACT PHORE SAOREUL SECURTY CHESK ONET
O The backhaul connection uses a private, dedicated circuit which is limited to PennDOT traffic
FAGIECT CONMUNICATION SCOPE REWOTE USERS (CHECK ALL THAT APPLY)
O Establish new remote network connection () Add devices to existing remote network connection () Upgrade existing faciliies [ PennDOT signal staff () PennDOTTMC staff () Municipal staf () Municipal contractor () Municipal consultant
[ Municipal police () signalvendor () Other
CHECK THOSE THAT APPLY AND ATTACH TO THIS FORM ("REQUIRED FOR ALL PROJECTS) HOW WILL NON-PENNDOT USERS ACCESS THE SYSTEM?
Network Architecture Diagram* Field Device Listing* () Photographs () Concept of Operations. [ office of Administration VPN from remote computer using CWOPA credentials
(O systems Engineering Documents () Other O other:
ESTIVATED MONTHLY RECURRING COST | RECURRING GOMMUN CATION COSTS 70 BE FAIDBY.
— O PennboT T8 (10576) O PennDOT GLG (11073) O Municipality
. O other:

I DESCRIBE ANY ADDITIONAL INFORMATION WHICH MAY IMPACT THE SIZE. LOCATION, OR TYPE OF COMMUNICATIONS REQUIRED FOR THE PROJECT

i @\

\' Butler ! E“ﬁe p )
o ollege ¢ e
| e Soa | - New York /") PROTEET PR RECTREETS
! / —
A / Altocna //\; < Newark.- -~
H ( - N\ v
— = pPittsburgh /- o ) {o o
s ey Harrisburg S A
Y * H
{ o / {
1 @ Chambersburg £y !
o ; DISTRICT TRAFFIC SIGNALS SUPERVISOR RECOMMENDATION SGNATURE TATE
i (REQUIRED IF S GNALS INCLUDED) ,
J mm/dd/yyyy
s DEVICES IS PROPOSED) A
! N / mm/dd/yyyy
A 7 ¥ | eaflet | Powered by Esri | © 2014-2022 PA Department of Transportation
TSMO ARTERIALS & PLANNING SECTION RECOVENDATION SGNATURE TATE
mm/dd/yyyy
FUNCTIONAL REQUIREMENTS (CHECK ALL THAT APPLY) "TSMO OPERATIONS & PERFORMANCE SECTION RECOMMENDATION SIGNATURE DATE
[ clock synchronization mm/ddiyyyy
' Remote device (database , stc.) SUBMITTED 70 OAOIT DATE REMEDY TICKET NUMBER
[ Remote monitoring of field status and reporting of equipment malfunctions mm/dd/yyyy
[J Remote device maffunction troubleshooting FOR OA/OIT USE ONLY
o ! ; "APPROVED CONNECTION METHOD
D Trafiic Signal Command and Control (remote selection and implementation of timing plans)
O Direct connection to private, secure Commonwealth network via state-owned fioer
[ Adaptive traffic signal control technology
O Direct connection to private, secure Commonwealth network via dedicated circuit
(3 High-resolution event log for Automated Traffic Signal Performance Measures (ATSPM) SORE NETWORK TEAM APPROVAL SRATORE o
[ changeable Message Sign (CMS) Command and Control mm/dd/yyyy
[ Trafiic surveiliance (cCTv):: O Viewonly O Panttilzoom control
Oec Vehicle - Describe
O oter
i dot.state us/pL "
bitps: /v dot state pa aus/BOMOJF FTE-154.htmi " hitps:/fwww.dot state.pa oM TE-154.0tml 212

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html
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CH. 1: INTRODUCTION

TE-154 (11-22)

pennsylvania TRAFFIC SIGNAL/ITS DEVICE
DEPARTMENT OF TRANSPORTATION | REMOTE COMMUNICATION SCOPING FORM

www.penndot.pa.gov

Purpose: The purpose of this form is to identify the network requirements to support traffic signal and/or ITS field devices.

A - PROJECT INFORMATION

DISTRICT COUNTY PRIMARY MUNICIPALITY
11-0 Allegheny West Mifflin Borough
PROJECT NAME

SR 51 12A (l11571)

PROJECT DESCRIPTION
Roadway Betterment and Signal Upgrade

DESIGN FIRM/ORGANIZATION DESIGN CONTACT PERSCN DESIGN CONTACT E-MAIL DESIGN CONTACT PHONE
PennDOT Dan Fedio dafedio@pa.gov 412-429-4983
PROJECT COMMUNICATION SCOPE

O Establish new remote network connection @ Add devices to existing remote network connection O Upgrade existing facilities

B - ATTACHMENTS LISTING

CHECK THOSE THAT APPLY AND ATTACH TO THIS FORM (*REQUIRED FOR ALL PROJECTS)
Network Architecture Diagram® Field Device Listing* D Photographs D Concept of Operations

[:] Systems Engineering Documents D Other

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html '
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CH. 1: INTRODUCTION

2847 Clairton Boulevard (SR 0051) @ Stewart Avenue
. 868 Clairton Boulevard (SR 0051) @ Greenlee Avenue
R Dorment o B
/ P 867 Clairton Boulevard (SR 0051) @ Delco Road/ Marylea Avenue
Heidelberg Il / | Bradd
= [P West 99 Clairton Boulevard (SR 0051) @ Town Square Way
o B Hom estead
\ 81| 98 Clairton Boulevard (SR 0051) @ Brownsville Road
L u B aldwin Mun hall
A u 2843 Clairton Boulevard (SR 0051) @ Glen Elm Drive
STCLAIR ) X = 2846 Clairton Boulevard (SR 0051) @ Beall Drive
HOSPITAL | gieniwood | 885
Castle u (V- 2739 Clairton Boulevard (SR 0051) @ Borough Park Drive
1 Shannon
leville ; Whitehall u ALLEGHENY. 2738 Clairton Boulevard (SR 0051) @ Streets Run Road (SR 2046)
y COUNTY
ru . 8728 Clairton Blvd (SR 0051) @ Grace St/ O0ld Clairtom Rd
8726 Clairton Blvd (SR 0051) @ Irwin Dr
. 'iu West y
) nu Mifin Dravesburg 2778 Clairton Boulevard (SR 0051) @ 0ld Clairton Road/ Old Lebanon Church Road
wi 20 :r_ 2776 Clairton Boulevard (SR 0051) @ Glenburn Drive
A s "
7 | 4
p Pl(;ﬂﬁﬁﬂt n 2775 Clairton Boulevard (SR 0051) @ Belleview Plaza Drive
s
South Park u Glassport - 2817 Clairton Boulevard (SR 0051) @ Century Three Mall Driveway
20z,
) 96 Clairton Boulevard (SR 0051) @ Century Three Mall Drive/ Fred Fiore Drive
Bethel JEFFERSON
Park HOSPITAL 2773 Clairton Boulevard (SR 0051) @ Southland Shopping Center Drive North
L 2772 Clairton Boulevard (SR 0051) @ Southland Shopping Center Drive South
r 2771 Clairton Boulevard (SR 0051) @ East Bruceton Road
lefferson r CLAIRTON
Hills u 2770 Clairton Boulevard (SR 0051) @ Lewis Run Road (SR 2032)/ Lindsay-Snyder Drive
! 966 Clairton Boulevard (SR 0051) @ Coal Valley Road
-_88_-. . 965 Clairton Boulevard (SR 0051) @ Jefferson Boulevard
1 | Leaflet | Powered by Esri'| © 2014-2022 PA Department of Transportation
TRAFFIC SIGNAL DEVICES 964 Clairton Boulevard (SR 0051) @ Old Clairton Road
TSAMSID | INTERSECTION LOGATION ngF 963 Clairton Boulevard (SR 0051) @ Dick Corporation Drive/ Peters Creek Road
709 Saw Mill Run Boulevard (SR 0051) @ Glenbury Street/ Hillview Street/ Library Road (SR 0088) 0 ITS DEVICES
DEVICETYPE | STATEWIDE ID DISTRICT ID LOCATION DESCRIPTION #OF
IPS
CAM THIS IS NOT CORR CM 126 NB at E. Maple Ave. [/ SR 213

The TSAMS ID will be required when completing section C- Field Devices in the TE-154.
Therefore, prior to using the Traffic Signal/ITS Device Remote Communication Scoping Form
(TE-154), Traffic Signals/ITS Devices must be added in TSAMS as a status of planning.

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html
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- CONCEPT OF OPERATIONS

NCTIONAL REQUIREMENTS (CHECK ALL THAT APPLY)

o

F

C

Clock synchronization

Remote device management (database upload/download, etc.)

Remote configuration, monitoring of field equipment status and reporting of equipment malfunctions
Remote device malfunction troubleshooting

Traffic Sighal Command and Control (remote selection and implementation of timing plans)
Adaptive traffic signal control technology

High-resolution event log for Automated Traffic Signal Performance Measures (ATSPM)
Changeable Message Sign (CMS) Command and Control

Traffic surveillance {CCTV): @ View only O Pan/tilt/zcem control

Connected/Automated Vehicle Applications - Describe

Other:

cogodosssggd

E - FIELD NETWORK

EXISTING FIELD NETWORK STATUS FIELD NETWORK OWNERSHIP AND MAINTENANCE
O No field network O Serial network © IP-addressable network O PennDOT O Municipality O Other:

PROPOSED FIELD NETWORK COMMUNICATION METHOD {CHECK ALL THAT APPLY)

D Same as existing C] Fiber optic cable Broadband radio [:] Copper D Other:

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html
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F - BACKHAUL COMMUNICATIONS

PROPOSED BACKHAUL COMMUNICATION METHOD

O Commonwealth-owned fiber O Leased fiber @ MPLS O Cellular O Other:

FIBER REVIEW COMMITTEE MEETING DATE

WHERE IS BACKHAUL CONNECTED TO FIELD NETWORK?

® PennDOT ITS cabinet (O Traffic signal cabinet (O Hub cabinet (O Other field cabinet () Other field cabinet
DESCRIBE CONNECTION LOCATION ({TSAMS SIGNAL ID, ITS STATEWIDE ID, INTERSECTION, ADDRESS, ETC))

CCTV is at the intersection of S.R 51 and S.R 88, near TSAMS 709

BACKHAUL SECURITY {CHECK ONE})

@ The backhaul connection uses a private, dedicated circuit which is limited to PennDOT traffic

REMOTE USERS (CHECK ALL THAT APPLY)
PennDOT signal staff D PennDOT TMC staff Municipal staff Municipal contractor D Municipal consultant
D Municipal police D Signal vendor D Other:

HOW WILL NON-PENNDOT USERS ACCESS THE SYSTEM?

Office of Administration VPN from remote computer using CWOPA credentials

G Other:

ESTIMATED MONTHLY RECURRING COST RECURRING COMMUNICATION COSTS TO BE PAID BY:
O PennDOT ITS (10576) @® PennDOT GLG (11073) O Municipality

O Other:

G - ADDITIONAL INFORMATION
DESCRIBE ANY ADDITIONAL INFORMATION WHICH MAY IMPACT THE SIZE, LOCATION, OR TYPE OF COMMUNICATIONS REQUIRED FOR THE PROJECT
This project will overlap with two other projects, SR 2040 A22 and SR 2040 A23. SR 2040 A22 will have an
Internet drop at Lebanon Rd and SR 2040 A23 will add onto that connection. The northern half of SR 51 from
Nurnberger will be able to connect back to the ITS Cameras at S.R 51 and S.R 88. The middle half of SR 51
from Streets Run to Coal Valley will be able to use the Internet drop from SR 2040 A22Z. The southern half of
SR 51 from Jefferson Blvd to Dick Corp will need another Internet drop. See attached location map.

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html
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PROJECT SPECIFIC REQUIREMENTS

DISTRICT TRAFFIC SIGNALS SUPERVISOR RECOMMENDATION SIGNATURE DATE
{(REQUIRED IF SIGNALS INCLUDED)

TMC MANAGER RECOMMENDATION (REQUIRED IF CONNECTION TO ITS | SIGNATURE DATE
DEVICES IS PROPOSED)

TSMO ARTERIALS & PLANNING SECTION RECOMMENDATION SIGNATURE DATE
TSMO OPERATIONS & PERFORMANCE SECTION RECOMMENDATICN SIGNATURE DATE
SUBMITTED TO OAOIT DATE REMEDY TICKET NUMBER

FOR OA/OIT USE ONLY

APPROVED CONNECTION METHOD

O Direct connection to private, secure Commonwealth network via state-owned fiber

O Direct connection to private, secure Commonwealth network via dedicated circuit
CORE NETWORK TEAM APPROVAL SIGNATURE DATE

https://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/Workbooks/TE-154.html
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CH. 2: PROJECT DEVELOPMENT PROCESS

* Project Types

* Project Delivery Methods

» Systems Engineering Approach
* Planning and Pre-Design

» General Design Guidance

* Design Review Process

« Construction Support Services
» General Design Steps

* Durations

» Deliverables

A%l TSMO



CH. 2: PROJECT DEVELOPMENT PROCESS

» Systems Engineering Approach
—Regional ITS Architecture
—Regional Operations Plans

* Planning and Pre-Design
— Concept of Operations
- System/Functional Requirements
- Device Placement and Justification

* General Design Guidance

—Clear Zone

—Survey and Core Borings
- Environmental and Utility Coordination
- Functionality, Constructability, and

Maintainability

SR 0422, SECTION M1B
SYSTEMS ENGINEERING REPORT

TABLE OF CONTENTS
1.0 PROJECT OVERVIEW. ...ttt sttt sa s snn b e 3
2.0 CONCEPT OF OPERATIONS.....cctiititintinieite st es it bs bbb bbbt 5
21 PURPOSE .....oomiite ettt e e nens e 6
2.2 STAKEHOLDERS ...ttt st e b e sassas st 7
2.3 REFERENCED DOCUMENTS ..ottt bbb 7
2.4 USER-ORIENTED OPERATIONS DESCRIPTION ...cceiviiiiiiriiirieireeiieiee e 7
2.5 OPERATIONAL NEEDS & REQUIREMENTS......c.covitiiimnniiiniiniiciitice et 8
2.6 SYSTEM OVERVIEW ...ooviiiiiiiite sttt s s et 10
2.7 OPERATIONAL AND SUPPORT ENVIRONMENT .....ccviiiiiiitinini e 10
3.0 FUNCTIONAL REQUIREMENTS ....ootiiiiiiitineiteen st sn e s en s 12
4.0 PROPOSED ITS DEVICE LOCATIONS AND JUSTIFICATION......ocveiiimrerctcreercccerc e 15
4.1 CCTV CAMERA LOCATIONS ALONG SR 0422........ooiitiiriinitinnies s sss s s 15
4.2 DMS LOCATIONS ALONG SR O422.......cceieuiiimieiiiiiiieiiin e aennns 18
4.3 TRAVELTIME LOCATIONS ....viiiiiiiiiiiiit ittt s 21
4.4 ITS DEVICES ALONG ADJACENT ROUTES.......ciiiiiiiiiiici i 21
4.4.1 SROLO0...cuciuiitierietini e e e e bbb e e 21
4.4.1 PRIMARY ALTERNATE ROUTE: BENJAMIN FRANKLIN HWY — HIGH ST-RIDGE PK ............. 22
4.4.2 SECONDARY ALTERNATE ROUTE: PA 724 —PA 23 ......cooviiiiiiiiiieceeeecrcneee e 24
5.0 ITS ARCHITECTURE CONFORMANCE ..ottt sae b snsnenns 27
6.0 COMMUNICATIONS PLAN ...cueetititiitetite et b st bens 29
7.0 SYSTEM INTEGRATION AND TESTING ....ooiiiiiiiiiiiiici e es e 32
7.1 INTEGRATION OF FIELD DEVICES ........ccooiiiiiiiiiiiicinicice s 32
7.1.1 CCTV CAMERAS ..ottt b b b e sa e as 33
7.1.2 DIMIS o e 33
7.1.3 THIRD-PARTY VEHICLE PROBE DATA......ocoiiiiimitctititce e 34
8.0 SYSTEM OPERATIONS AND MAINTENANCE ........coiiiiiieriirictccncteie st 35
9.0 PRELIMINARY COST ESTIMATE ..ottt sb st sbe b s en e 36
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CH. 2: PROJECT DEVELOPMENT PROCESS

Can the existing PennDOT ATMS and/or VMS NO
successfully operate the project systems?

Identify operational needs and functional Are new types of ITS systems required to See Figure 7 for the design process
requirements of project systems meet the project requirements? flowchart for projects with New ITS systems

\
. o . NO [ See Figure 8 for the design process
Once ‘th(_-:* systems needs have been 1dent1ﬁgd, confirm if > flowchart for ATMS modifications and
the existing ATMS/VMS can operate the project systems. l enhancements

Develop Draft Bid Items

Does the project require 3rd party
data between the field and ATMS?

Does the project have CMS?

Is the project considered a large

j ?
Does the project have CCTV? scale deployment?

Develop messages in
accordance with
Publication 200

Develop Memo with input/

Verify CCTV coverage
output parameters

with PennDOT

Include bid item for large
scale deployment

Develop Final Bid Items and
Special Provisions

Design Process for

Are proprietary Are modifications to the standard specifications

- : - items required? needed to meet system and integration LEGEND
Projects with Typical ITS

Color for Additional

* YES NO YES NO Information
System Deployments
Draft Proprietary Develop Special Use Standard
Approval Letter Provisions Items Safety Review
(30%)
Design Field View
(60%)
Final Design
Provide ATMS Vendor applicable memos to Advertise Final Bid ITtems, Special Provisions (90%)
assist with integration, as applicable and Documents needed for integration PS&E

(100%)




CH. 2: PROJECT DEVELOPMENT PROCESS

« Minor Project
— Consists of only a small number of device installations
— Device types have been deployed previously
— No deviations from design standards are anticipated
— Requires very little coordination between design disciplines and with other projects

 Moderate Project
— Consists of 10 or more ITS device installations.
— May require minor deviations from design standards
— Requires relatively straightforward communications and integration elements
— May or may not be part of a moderately complex roadway or bridge project

« Complex Project
— Consists of many ITS device installations
— Most likely includes new device types and/or systems
— Significant modifications to design standards are anticipated
— Requires communications network and TMC integration design elements
— Device deployments, integration, and testing may be phased
— May or may not be part of a large roadway or bridge project
— May or may not require substantial change to or creation of a new ATMS module

fra> @ TSMO



ITS Design Timeline

CH. 2: PROJECT DEVELOPMENT PROCESS

Phase Minor Moderate Complex

Scoping 0-1 Months 1-2 Months 2-4 Months

30% / Safety Review 1 Month 1-2 Months 3-6 Months

60% / DFV 3 Months 3-6 Months 3-12 Months

90% / FDOM (Pre-final) 2 Months 2-3 Months 3-12 Months

100% PS&E 2 Months 2-3 Months 3-6 Months
Total Design Time 8-9 Months 9-16+ Months* 14-40+ Months*

fra> @ TSMO

*Phasing for ITS projects that are a component part of roadway and bridge projects may be
subject to the submission schedule of the overall roadway/bridge design.




CH. 2: PROJECT DEVELOPMENT PROCESS
PennDOT ITS Design Deliverables

Deliverables/ Approval

Phase

Responsibility Reviewer

Steps Agency
. Design Designer / District ITS District 1T5 §taff,
>coping Scope/Budget PennDOT PM staff Central Office,
FHWA
30% /Safety
Review Systems District ITS |District ITS staff,
(Systems Engineering Report Designer staff, Central | Central Office,
Engineering (SER) Office, OA/OIT| FHWA, OA/OIT
Process)

N

~

List of deliverables for all project phases are provided in the Publication.

fra> @ TSMO



CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

« Power Distribution
« Communications
» Conduit and Junction Bo

- Equipment Enclosures & &
- Supporting Infrastructure
- Device Design H

 Other and Antiquated |+ — il
Devices and Systems i O .’

@ TSMO



CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

e « Power Distribution

bywﬁ:;'é"s;.?;zs—/q@ —Obtaining Power Service
= Recommended process

—Circuit Types
—Updated Power Requirements
/—Meter

My —Sample Voltage Drop Calculation
| tsomee Discomneet — Utility Billing

Main Breaker Sub-Panel
Panel . | <=— (Overcurrent

Device)
Branch
Circuits
Branch
. .= Circuits

Service Conductor

1
Right of Way ——— :

-w
1

_____________________________

,
I o
|
| pi
| p— P ——

1

1

1

1
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1
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o 1

1
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i1 Feeder
from Utility Pole A feeder is the conductor(s) located
AFTER the main disconnec t switch

but BEFORE the final branch circuit

overcurrent device(s) .

fra> @ TSMO



CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

Condition 1:
Department -Owned Backhaul

« Communications

—Network Topology
= Physical
= Logistical
—Technologies
= Copper
= Fiber Optic Cable =y
.« Ethernet il — N\
= Wireless Third-party Backhau
= Cellular

Node/Hub*

Traffic Management
Centers

/

*Node/Hub may be the
same cabinet used for a
field device or may be at a
separate location

Isolated Field Device
(Signalor ITS Device)

. 3 Multiple Field Device
VPN Workstations /,*2,) (Signalor ITS Device)

(Municipalities)

a— I£ : FIELD OFFICE === = Third-Party Connection

/

Node/Hub*

esmmm» Owned Connection




CH. 3: DEVICE AND INFRASTRUCTURE DESIGN
e PennDOT Fiber Standards

| [ |<[ 0| || [~ || [ [2] =] |
E‘ ﬁ E ﬁ ‘E ;’ ﬁ E ﬁ E‘ § 35°-0" WOODEN UTILITY POLE _/’“""" WOODEN UTILITY POLE
u u o
(ST,S€,LC X_
CONNECTORS) )
[E1BER 1 1 3
[Eiben 1] E DEADEND POLE DOWNGUY DEADEND POLE DOWNGUY
FIBER 2 o AIL ON =31 SHI AlL ON =31 SHI
SEE DETAIL ON ITS-31 SHEET & SEE DETAIL ON ITS-31 SHEET &
FIBER 3 = =
FIBER 4 Y
[FiBER 5 } \ DRIP LOOP
DRIP LOOP 6. 6M ( EHS) STRAND
FIBER 6 ¥/ OveRLASHED _/
[FiBER 7} COMMUNICATIONS CABLE
FIBER 8
FIBER 9
FIBER L
FIBER 11 B caBLE sTRap (TY—[ |||
E e
ROOM XXX, RACK XXX
12CT RACK/WALL MOUNT D —
SPAN LENGTH (AS REQUIRED BY DESIGN)
SEE_GENERAL NOTES
3" U GUARD (RGS)
TERMINATION PANEL DETAIL REF# —g ¢ (7 MIN) (TYP)
JUNCTION BOX JUNCTION BOX
SAMPLE TERMINATION PANEL
CABLE SLACK | CABLE SLACK
[ (as RequIRED) [ (as ReauIRED)
— — I 51 &
W et . IR
SPREAD SAND MATCHING COLOR OF \ \
GUIDE RAIL EMBEDMENT DEPTH (AS
- SHOULDER ON TOP OF WET SEALANT O o) TRAVEL WAY REQUIRED BY DESIGN) | )
—_ 1 SWEEP (AS REQUIRED
L - BY DESIGN) (TYP) L
EPOXY BASED ADHESIVE SEALANT e
PAVEMENT STRUCTURE EMBEDMENT DEPTH (AS
(DEPTH VARIES) DETECTABLE WARNING STRIP GROUND ROD CONDUIT (SIZED BY REQUIRED BY DESICN) CONDUIT (SIZED BY DESIGN) GROUND ROD
REQUIRED DESIGN) IN KNOCK-OUT IN KNOCK-OUT OR FIELD REQUIRED!
« 1) ) N) [N KNOCK-0U’ « )
TAMPED TYPE A FINE AGGREGATE o5 R SEL0 DRI LED DRILLED HOLE (PREFERRED)
HOLE ( PREFERRED)
I;:cﬁsw:?m =57 COARSE AGGREGATE 57 COARSE AGGREGATE
_ COMMONWEALTH OF PENNSYLVANIA
SUBBASE i DEPARTMENT OF TRANSPORTATION
__ SusBAsE] IN-LINE OR BUNDLED MICRODUCT OREAG or OPEN aToNs
1" +/-TYPE A OR TYPE B FINE
AGGREGATE BEDD ING GENERAL NOTES:
1. DISTANCE MUST BE IN ACCORDANCE WITH PROJECT DESIGN DOCUMENTS UTILITY SERVICE
AND GREATER THAN OR EQUAL TO MINIMUM CLEAR ZONE REQUIREMENTS.
MICRO-TRENCH DETAIL FOR 2. CLEARANCE MUST MEET MINIMUM REQUIREMENT FOR PLACEMENT BEHIND AERTAL COMMUNICATIONS
BQAMALEAMEMENLAND_EAMEMHQULDE-BS GUIDE RAIL OR BARRIER INSTALLED AT THE SITE PER BC-741M, TABLE A.
3. PLACE POLE BEHIND EXISTING BARRIER WHENEVER POSSIBLE.
XXX, XX, 2023 XXX, XX, 2023 | suT 5 OF 6
DIR. , BUREAU OF OPERATIONS CHIEF ENGINEER, WIGHEAY ADMIN. I TS- 3]




CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

 Conduit and Junction Boxes

— Conduit
= Type
= Fjll Ratios
= Dimensions

= Structure Mounted

—Junction Boxes

TABLE 9: TYPICAL CONDUIT DIMENSION FOR POLY VINYL CHLORIDE (PVC) CONDUIT

Trade Size (in) Inside Diameter (in) Total Area (sq. in) 40% Area (sq. in)
1/2 0.60 0.28 0.11
3/4 0.80 0.50 0.20
1 1.03 0.83 0.33
1-1/2 1.59 1.98 0.79
2 2.04 3.27 131
2-1/2 2.44 4.67 1.87
3 3.03 7.21 2.88
4 3.99 12.50 5.00
5 5.01 19.70 7.88

6" DETECTABLE WARNING TAPE

ole
7>
> \
: CONDUIT (SIZED BY DESIGN)
= TYPICAL COMPOS [ TE —~
/ IN KNOCK-QUT OR FIELD
} JUNCTION BOX DRILLED HOLE (PREFERRED)
ME 10" (MIN)
N 18" (MAX)
7 SEALANT4
T (REQUIRED) T
o
CONDUI
(SIZED BY DESIGN)
SEE NOTE 13 { ALTERNATE
ON SHEET 1
INSTALLATION DETAIL
32" CIRCULAR LID 1-1/2" (MIN} THICK &B
(FLUSH TO 172" (MAX) BELOW GRADE)
MANHOLE COVER AND FRAME
SEE_ROUND LID/UTILITY
FINISH GRADE HOLE NOTE 4 ( SHEET 1)
6" KNOCKOUT ( TYPI—
SEE ROUND LID/UTILITY g
HOLE NOTE 8 (SHEET 1) X T T 1 -+
= 30" OPENING —1--0" TOP sLAB
J ]
X J 2 |o J
y IR N I
J/UTILITY HOLE - Yy ) 'O W
= <) K
) o o =
’4——
" 1 7T
8- opening—— | [ T [ T
1" DIA PVC GROUND J
ROD HOLE (TYP) [ 3 -0" 6| L7~ BasE
{SLOPE TO 6 1/2"
4 -0- AT DRAIN HOLE)
SECTION A-A

ROUND LID JUNCTION BOX DETAILS




CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

« CCTV Camera ey i
. | AVG TRAVEL TIHME s

- Changeable Message Sign B

 Vehicle Detectors A |

« Ramp Meter Systems

» Other and Antiquated Devices and Systems
- Highway Advisory Radio

—Travel Time Systems 'é
HAR Transmission Tower €= ARt |t'd dsMg ala sage nd __ HAR Operation Agency
yd
s Activation
B _-——-"_'_____.-- Signal
: ROADWAY v
GRADE:
— VERTICAL SIGHT ENVELOPE 0% - 4%
m — | Roadside Highway
: ex . Advisory Radio Sign

“ ' Minimum Viewing

Maximum Viewing Distance 2
Distance




CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

« CCTV Camera

—Standard Foundation Designs
— Additional Mounting Details
— External Lowering Device

ANCHOR BOLT ASSEMBLY A
(SEE DETAIL ON SHEET 3)

GALVANIZED RODENT_SCREEN
(SEE NOTE 3, SHEET 4)

FINISHED
END

CONDUIT ( TYP}—
(AS REQUIRED}

RING PLATE o

MIN
SHAFT LENGTH

#4@12"

/
i /
CLASS A CENENT CONCRE%
re
—0
ZO

CCTV POSTIONABLE CAMERA AND MOUNT <>/_\
(LOCATE LATERALLY FROM ROADWAY TO
MAXIMIZE CAMERAS LINE OF SIGHT)
VERTICAL TABLE 1
RE INFORCEMENT
SEE_TABLE 1 DRILLED CAISSON DESIGN DATA
CAISSON ON LEVEL GROUND
POLE SHAFT SHAFT VERTICAL
_{:— — HEIGHT DIAMETER LENGTH RE INFORCEMENT
- ?.'F'Yg')—EAR . < FT FT FT QUANTITY SIZE
4-0" DIA 50 4 14 16 8
70 4 17 16 8
1 DRILLED CAISSON ELEVATION
(MAINTANER PAD NOT SHOWN)

\—HANDHOLE

ik comesolstomecs 1 | ThoLE 2
. = A
SUFF ICIENT SLACK IN CABLE INSTALL J HOOK TO PRODUCE
| BETWEEN THE PAN/TILT MOUNTING \ SUPPORT AND STRAIN REL IEF DRILLED CAISSON DESIGN DATA
PLATE AND WIRE MESH GRIP CAISSON ON 2:1 MAX SLOPE
T POLE SHAFT SHAFT VERTICAL
3ux5" HAND HOLE _/'[ WIRE To GRID SREATH OF - HEIGHT DIAMETER LENGTH RE INFORCEMENT
CABLE WESH FT FT FT QUANTITY SIZE
POYER/COMMUNICAT IONS. CABL ING 50 4 17 16 8
|, — HANDHOLE (AS REGUIR \
CCTV SUPPORT STRUCTURE 0 4 21 16 8

GRADE LEVEL

—TO LIGHTENING PROTECTION
EQUIPMENT IN CABINET

CCTV CAMERA
ERONT AT { TOP_MOUNT)




CH. 4:
MAINTENANCE
CONSIDERATIONS

« Philosophy

« Vehicle Access

« Personnel Access

« Work Areas

« Junction Box Lid Access/Storage
* Drainage

« Snow Removal/Storage

« References




CH. 4: MAINTENANCE CONSIDERATIONS

* Philosophy
- Safety
— Efficiency
— Access
- Proximity

e \Vehicle Access
 Personnel Access
« Work Area

Google
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CH. 4

 Enclosures




CH. 4: MAINTENANCE CONSIDERATIONS

« Safety




CH. 4: MAINTENANCE CONSIDERATIONS

 Maintainer Pads




CH. 4: MAINTENANCE CONSIDERATIONS

 Maintainer Pads

10' -0
7' -0" T
i ENCL OSURE
_ a 1
- 1 ; <
| N '
| HAND HOLE —~_ -
| (LOCATED AT 90° OR 135°)
1 1" -0" D 2 T o
| -0 / .
| —_— — Y- S N
o« < | @ ° ‘ N
w| ¥ w ITS DEVICE POLE OR SIGN o L
[m] [m]
S =21 9 STRUCTURE SUPPORT
3| =1 3 T~
I < I = 4
w| E ! w FOUNDAT [ON o \\\\\——ENCEOSURE
4°-0" DIA . , o D00
\4

| MAINTAINER

AJNTA R _PA
PLAN VIEW

PAD




CH. 4: MAINTENANCE CONSIDERATIONS
e The FIVE R’s of ITS Device Maintenance

A device will be repaired when parts fail, and the maintenance contractor can easily
provide those parts at a reasonable cost. As a “rule of thumb,” after a component for a
REPAIR device is repaired three times, consideration should be given to retiring the
component, or evaluating if the device itself can be efficiently repaired in the future.
Begin to compare the repair B/C.

A retrofitted device will keep the same skeleton/housing and structure, but have the
“guts” removed, and replaced with parts that bring the device into compliance with
today’s standards. Compare the retrofit B/C to the replacement B/C to
determine if a device should actually be replaced.

A device should be replaced when it is determined that it can no longer be repaired
effectively, when parts are no longer available, or the supporting structure needs to be
replaced. A device should also be replaced if the replacement B/C is greater than that
of refurbishment. Consider the needs.

A device should be considered for relocation when the current location no longer
provides the maximum amount of coverage, the current location no longer
meets standards, or other newer devices in the area / along the corridor provide
more information to the motorists or the TMC.

The device should be removed when it is no longer needed to advise motorists of
REMOVE an event, or in the case of equipment such as vehicle detectors, may no longer
provide meaningful information to the TMC.

RETROFIT

REPLACE

RELOCATE

#9>WTSMO




CH. 5: PLAN PREPARATION

» General [ mieirinsvs
» Typical Plan Sets and Components
- Specifications for Construction 7 - ==

» Approved Product%@-:lsig::a_—‘fﬁ'
. Bid Items |
« Tabulation of Q




CH. 5: PLAN PREPARATION

. Title Sheet « Summary of Quantities Sheet(s)

* Index Sheet(s) » Tabulation of Quantities Sheet(s)
- Typical Section Sheet(s) . Plan Sheets
—General Notes
—Location Map » Structure Plan(S) DESlEllg:\iﬁf\EﬂHi“ggTs
—Tabulation of Overall Length . Sjgni rLANS PRESETTATION
and Construction Lengthg Sllgnlng P.Ian(s)
— List of All Equalities - Final Design
—Earthwork Summary Cross Sections
—List of Public Utilities

—Tabulation of Project
Coordinates

—Special Details W eemsyana
—Typical Sections

A%l TSMO



CH. 5: PLAN PREPARATION

D - 2 [ Sample Index Map with Existing and Proposed Device Labels DISTRICT _ COUNTY | ROUTE | SECTION| _SHEET
6-0 PHILADELPHIA 0095 GR8 5 OF122
STOP_WORK CITY OF PHILADELPHIA
SEG 0090 OFFSET 0862 [FEvIEIo REVISIONS DATE| BY | APPD
SR 0291 (PENROSE AVE) | T
| 1
/
\ ;
LIMIT OF WORK START WORK |
/’SEG 0114 OFFSET 0567 SEG 0060 OFFSET 8541
/ SEG 0115 OFFSET 0998 SR 0291 (PENROSE AVE!
/ SR_009 8
/ CITY OF PHILADELPHIA
/  PHILADELPHIA COUNTY

/ STOP WORK |
/ SEG 0180 OFFSET 0690

SEG 0181 OFFSET 0670
SR 0095 (DELAWARE EXPY]

SRSt

\ \ |
\ \ DEVICES: CM-9513-A
\STOP_WORK J CM-9513
SEG 0114 OFFSET 1340 START WORK | CM-9519-A2
38 -PG8%-LDELAWARE EXPY) SEG 0150 OFFSET 0210 DO95N_32
’ SEG 0151 OFFSET 0210 -
SR 0085 (DELAWARE EXPY) D291E.01
\START WORK
SEG 0114 OFFSET 0667
SR 0095 (DELAWARE EXPY)
LEGEND
SHEET LIMITS
PLAN SHEET
BACK-TO-BACK DYNAMIC MESSAGE SIGNS (DMS) [} 1000 2000 FEET
e e—
DYNAMIC MESSAGE SIGN (DMS/ADMS)

CLOSED CIRCUIT TELEVISION CAMERA (CCTV/THERMAL VEHICLE DETECTOR
BLANK OUT SIGNS

ITS PLAN
INDEX MAP
(SHEET 5 OF 14)




CH. 5: PLAN PREPARATION

D -5 | Electrical Schematics(s)/Detail(s) - Device pomeer]___ ooy ] e ] s T s |
6-0 | PHILADELPHIA | 1005 | AF2 |28 OF 37
2016 AF2
CITY OF PHILADELPHIA
(e iSO S W
W00
()
TERMINATION BY OTHERS
TERMINATION TERMINATION
BY OTHERS BY OTHERS
NEW SERVICE POLE | —120V/240V, | PHASE, 3 NEW SERVICE POLE | 12017240V, | PHASE , 3
NEW SERVICE POLE | —120v/2400, 1 PHASE, 3 WIRE ELECTRIC ssvacs, VIRE ELECIRIC SERViCE,
VIRE ELECTRIC SERVICE. REFER _TO ELECT! REFER_TO ELECTRIC
EFER TO ELECTRIC UTILITY DES[GN MANUAL UTILITY DESIGN MANUAL
DTILTTY DESTON MANUAL FOR_PROPER CONDUCTOR FOR PROPER CONDUCTOR
FOR PROPER CONDUCTOR SIZE SI1ZE
SIZE
NON FUSED DISCONNECT NON FUSED DISCONNECT
t—— SEE NOTE 1 SAME SWITCH 200A/2P SAME SWITCH 200A/2P
TYPICAL GENERAL Y GENERAL N
v NITY v TY
SAME"‘\ IGINL [~ LIGHTNING ARRESTOR 1CINI I~ LIGHTNING ARRESTOR
GENERAL —LIGHTNING ARRESTOR
VICINITY
15KVA 15KVA
240/120-480V . 240/120-480V 3
\LiPHASE H \ 1-PHASE ¥ \
\ -TP1 NEMA-TP1
mwsr:onusn N e TRANSFORMER IN
A-3R NEMA-3R
ENCLOSURE _\ ENCLOSURE
(TYPICAL FOR 3) (TYPICAL FOR 2)
v,
SEE NOTE 1 SEE NOTE 1 SEE NOTE 1 {——— SEE NOTE 1
SEE NOTE 1 TYPICAL TYPICAL TYPICAL TYPICAL
SAME SAME SAME SAME
SAVE TeIcaL GENERAL GENERAL N GENERAL GENERAL
GENERAL VICINITY VICINITY x VICINITY * VICINITY
VICINITY CCTV-02 ADMS-01 CCTV-03 { ADMS-02
CONTROL CONTROL CONTROL | -ConTROL
CABINET CABINET CABINET i CABINET

CCTV-02 cCTV-03
ccTv-o1

ELECTRIC 1-LINE DIAGRAM ELECTRIC 1-L INE DIAGRAM ELECTRIC 1-LINE DIAGRAM - N
ccIv-01 CCTV-02, ADMS-01, & TTS-02 CCTV-03, ADMS-02, & TTS-03 ABBEEVIATIONS
ADNS = ARTERIAL DYNAMIC MESSAGE SIGN
AWG = AMERICAN WIRE GAG
TS T TRAVEL TINE SENsOR
CCTV =  CLOSED CIRCUIT TV
CABLE LEGEND: NOTES:
7 1. 1004/2p NNECT SWITCH EXCEPT AS NOTED.
@ 1C 4AWG, BARE COPPER WIRE 3C BAWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT O0AC2E" DISCONREGT{SHLTCH, EX0E OTED
=2 2. PROVIDE NEMA3R RATED STEEL ENCLOSURE FOR POWER
3C 1AWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT 3C BAWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT SWITCH/BREAKER,
3. EXISTING PECO POLE #4464D CURRENTLY DOES NOT HAVE ANY
3C 2AWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT 3C 12AHG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT ELECTRICAL CABLES INSTALLE
4. GROUND CABLES SHOWN IN CABLE LEGEND THAT ARE INSTALLED
3C 4AWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT 3C 1/0AWG, +1C BAWG (Grd) , RHW/RHH/USE, 600-VOLT WITHIN UNDERGROUND CONDUIT MAY BE TYPE THHN/THWN, ITS PLAN

600-VOLT CABLE

50-0HM COAXIAL ELECTRICAL DETAILS
(SHEET 1 OF 4)

3C 6ANG, +1C BAWG (Gra) , RHW/RHH/USE, 600-VOLT




CH. 5: PLAN PREPARATION

i H i i i DISTRICT COUNTY | ROUTE | SECTION HEET
D-7| Communications Schematic(s)/Detail(s) — Field-2-Center (New) et
8-0 LANCASTER (o oof =22 18 OF 20
|
CCTV CAMERA EPHRATA/NEST EARL TOWNSHIP
CONSTRUCTION NOTESt REVusagy REVISIONS |0ATE| BY |  APPROVED
1. SR 322 AT BETHANY ROAD INTERSECTION IN EPHRATA T [
BOROUGH TO BE_REMOVED FROM COORDINATED SIGNAL
SYSTEM ALONG SR 322. SR 322 AT BETHANY ROAD 10

OPERATE ACTUATED, UNCOORD INATED.

2. PROVIDE DEDICATED 2~ CONDUIT FOR FIBER OPTIC
COMMUNCATION NETWORK.

ETHERNET

Sample: This is not a design

standard. Communications
to be approved by OA/OIT.

PATCH PANEL HERNE VP ROUTER

EnGvaTED PENNDOT | INTERNAL 08 TMC/RTMC
- k= L
TUNNEL FIREWALL NETWORK |

NTERNET SERVICI 0V DI
LEASED SERVICE TO CIRCUITS

PROPOSED CCTV FIELD
COMMUNICATIONS CABINET ElBER oPTIC ETHERNET
STA. 25+72,44, LT s

HIGH SPEED
MODEM

FIBER
SEE CONSTRUCTION NOTE 1.

FIBER FIBER

FIBER OPTIC r\‘ FIBER OPTIC r\‘ FIBER OPTIC

| PATCH PANEL PATCH PANEL PATCH PANEL

WIRELESS

. .| ETHERNET
N RADIO

LEGEND

FIELD FIELD
ETHERNET ETHERNEY ETHERNET
SWITCH SWITCH

FIELD
ETHERNET
SWITCH

FIELD
ETHERNET
SWITCH

- FIBER
- WIRELESS ETHERNET RADIO

O - CCTV CAMERA
- - - PROVIDER LINE

- ETHERNET CABLE

SR 322 @ PLEASANT SR 322 © WALMART SR 322 @ SR 222 RAMP C AND SR_322 @ SR 222 RAMP 4
VALLEY RD (SR 1013) ACCESS/TRUCK STOP ACCESS RAMP D CONTROLLER CABINET EAST/HANSTONN ROAD @+ - ETHERNET RADIO
CONTROLLER CABINET CONTROLLER CABINET STA. 22+87.71, LT CONTROLLER CABINET
STA. 18+49.56, LT STA. 29+41.38, LT
T
N INI
© PLEASENT VALLEY ROAD PROPOSED CCTV
INTERSECTION (SEE SHEET COMMUN [CAT [ONS
/9 FOR DETAILS) CABINET ~POINT OF
/ | DEMARCATION
Q | 2
[ ( = SR 322 @ SR 222 RAMP -
§ 3 ) ATEAST/HANSTONN. ROAD | ?
3 ~SR 322 © WALMART < \ | " CONTROLLERFCARTH
K3 ACCESS/TRUCK STOP ash 222,08 5k 222 “BF?;ER k L - \ g
3 ACCESS CONTROLLER ot - \
3 CABINET CONTROLLER CABINET = s T |\ rFieeR &
= sB-2¢ H
N

SR 322

FIBER
FIBER FIBER

3 LEGEND
?:"A‘;\;‘ O - CCTv CAMERA ’;%
V\% G2 - SIGNAL CONTROLLER CABINET &

—— - FIBER CONDUIT

[0 - JUNCTION BOX ( TRAFFIC SIGNALS)

(= - ETHERNET RADIO

T BTICLECTY comuNIcaTIONS) TRAFFIC SIGNAL AND CCTV 6 5 {66 EEET
COMMUNICATIONS INTERCONNECT DETAIL PLAN e —




CH. 5: PLAN PREPARATION

D - 10[ Communications Schematic(s)/Detail(s) — Splicing Diagram (also see B-11) DISTRICT __COUNTY | ROUTE | SECTION| SHEET |
RIS WEER W % 1 P R = > oa p 1 6-0 PHILADELPHIA 0095 GR8 98 OF 122
ROPOSED CM-9513-A
CITY OF PHILADELPHI
[P REVISION DATE | BY | APPD
i CCTV CAMERA [ 1

IF[BER

ADMS
CONTROLLER|

@ I j 1

ETHERNET
SWITCH

FIBER —
JUMPER <
CABLES
FO PATCH (65850606600
PANEL | 00000000]

| | OPOSH PROPOSED
QT 12 STRAND P 12 STRAND
DROP’ CABLE DROP CABLE
,,,,,,,,,,,,,, " TRETNSORR row  || [| S - | S ———— . N
T0/FROM /- 55 B = - s 1_L - =
Ta7enoN. [
cH's 1( ?1
v
EXISTING 195
i SEE_SPLICE SEE_SPLICE SEE_SPLICE 144 STaamn
ric DETAIL 6 DETAIL *4 DETAIL *#1 A4 STRAND FLEE! 5
PROPOSED CM-9519-A2 PROPOSED NB DMS DO95N_32

CCTV CAMERA

SEE SPLICE SEE SPLICE
DETAIL *2 DETAIL *#5

SPLICING DETAILS DIAGRAM
COMMUNICATIONS SCHEMATICS
(SHEET 3 OF 10)




CH. 5: PLAN PREPARATION

Construct

9. ALL hm UNDE
JUNCTION

ECTRICAL S
LOCAL ELECTR

D-17

—Fo—
—Fou-
- Fou—

FIBER OPTIC CABLE, AERIAL

UNDERGROUND FIBER OPTIC CABLE IN CONDUIT
EXISTING UNDERGROUND FIBER OPTIC CABLE IN CONDUIT
JB-1

JB-2

BASE MOUNTED CABINET

EXISTIING JB-1

EXISTING JB-2

EXISTING POLE MOUNTED CABINET

B-16)

—EU—

EXISTING ANTENNA POLE WITH WIRELESS DEVICE, SINGLE PANEL

EXISTING POWER SUPPLY
EXISTING UTILITY POLE

START WORK
STA 652430
0496 OFF 0465
0437 OFF 0465 SB
R 0079 SECTION DWS

STOP WORK
STA 655425

SEG 0496 OFF 0700 NB
SEG 0497 OFF 0700 SB
SR 0079 SECTION DWS

LIMITS OF woRK
STA, 851+
S 0496 OFF 0365 NB

ALLEGHENV COUNTY

ELECTRIC UNDERGROUND
TYPE A FULL COLOR DMS BOARD

L1M1T5 OF WORK

SEG 0496 OFF 0800 NB
SEG 0497 OFF 0500

SR 0079 SECTIO

SOUTH FAYETTE TOWN HIP
ALLEGHENY COUNTY

T

DISTRICT COUNTY [ Route [ section | sueer
12-0 | ALLEGHENY | 0079 | DMS | 13 OF 36
VARTOUS
Ry REVISIONS DATE | BY |APPO}

CONDUIT SCHEDULE

®

1 - 2" PVC CONDUIT

CABLE SCHEDULE

6]

3 - ®8 AWG ELECTRICAL CABLE
36 STRAND MICRO FIBER OPTIC CABLE

|

FERFEEHEERDERHEE

INSTALL JB-2

INSTALL 50° OF 36 STRAND MICRO FIBER OPTIC CABLE IN JB2
INSTALL 2" PVC DIRECT BURIAL CONDUIT

TAP INTO EXISTING CCTV POLE CABINET’'S FIBER OTIC CABLE NETORK
INSTALL MICRO FIBER OPTIC DELINEATOR

INSTALL MICRO FIBER OPTIC SPLICE TRAY

INSTALL 5 PORT MANAGED SWITCH

INSTALL FULL COLOR TYPE A DMS BOARD (GROUND MOUNTED ITS CABINET INCLUDED!

INSTALL JB-1

INSTALL 3 - #8 AWG WIRE

TAP INTO EXISTING TYPE A POWER POLE

INSTALL 36 STRAND MICRO FIBER OPTIC CABLE
TYPE 1 TRENCHING

INSTALL ITS GROUND MOUNTED CABINET

INSTALL PVC CONDUIT ON EXISTING UTILITY POLE

0 50"

100




CH. 5: PLAN PREPARATION

Ch 4
[A=1=19 N \T OISTRICT COUNTY ROUTE SECTION SHEET
CONSTRUCTION NOTES 12-0 | WESTMORELAND | 0070 KO | 11 OF 23
- INSTALL FIBER OPTIC CABLE(S) IN NEW CONDUIT SOUTH HUNTINGOON” TOWNSHP
[(1]1-36 STRAND MICRO-FIBER OPTIC CABLE (5] SERVICE FROM UTILITY COMPANY (®) MICRODUCT CONDUIT JACKET 1 = 2° RGS CONDUIT O =) vy REVSONS i
(ITEM 4954-0012) [2] INSTALL ELECTRICAL SERVICE/POWER CABLE(S) IN NEW CONDUIT(S) t T
[2) 2-36 STRAND MICRO-FIBER OPTIC CABLE (6] OUTDOOR RATED ETHERNET CABLE 1 = 2" HDPE CONDUIT (ITEM 0910-5055) 2 — 2° RGS CONDUIT [ I
(ITEM 4954-0012) [3] INSTALL OMS CONTROL CABLES AS REQUIRED
[3)oMs conTROL CABLES (© 2 - 2" HDPE CONDUIT (ITEM 0910-5055)
@ [4] REMOVE EXISTING DYNAMIC MESSAGE SIGN STRUCTURE AND
3 - §0 AWG (©) conuIT SLEEVE, 6" HOPE FOUNDATION (INCIDENTAL TO ITEM 9000-0109)

STA 491432

END TRENCH TYPE |,
CONCRETE ENCASED

BEGIN TRENCH TYPE |

BEGIN TRENCH TYPE |,
\ CONCRETE ENCASED

—LEGAL RIGHT-OF~WAY LINE o3
/  FOR LMITED ACCESS ==

SEE NOTE 8

SEE NOTE 10

SEE NOTE 449‘ SR 0070 WB 495 —_—
e

- SR 0070 EB i
LEGAL —OF = WA Y-
UNE FOR LMITED | /
AC = - 3
) B \\ r 7’/ - - N\—seGu RIGHT-0F-WAY LNE
A
/ X
LEGAL RIGHT-OF~WAY— LEGAL RIGHT-OF-WAY LINE LECAL RIGHT-OF WAY LINE
UNE FOR TOWNSHIP FOR LMITED ACCESS FOR TOWNSHIP ROAD — \
ROAD.
o o
~ IKE (T-318; ~OF-WAY LINE o~
N SMITHTON PIKE (i ) G At N
5 s
=3 LEGAL RIGHT—OF-WAY LINE- o~
.. - FOR TOWNSHIP ROAD 5
] [1] [1] II 2] [1] [e] ]
I o
8 lvors; & o 3]
1. LOGKTION OF EXISTNG SR 0070 FIBER, WNCTION BOXES, AND CONDUIT IS APPROXMATE
AND SHOWN FOR INFORMATION PURPOSES O RS A om inses avcess
2. INSTALL ALL PROPOSED COMMUNCATIONS CABLE(S) BEFORE DISCONNECTNG EXCSTING
COMNUNICATION CABLE(S) A AT AN EXISTING DEVICE COORDINATE ALL DOWNTIE. AND/OR
QUTAGES WITH THE DISTRICT ENGINEER AND. THE RTMC TO OBTAIN APPROVAL FOR -~ SEE NOTE 9
CENGT OF DOWNTIE.
3. POVER AND FIBER SHOWN SEPARATELY FOR PLAN CLARITY. CONDUITS CAN BE
INSTALLED IN THE SAM
4. COORDINATE | msumnou OF ALL I7S U NOERGROUND INFRASTRUCTURE 10 AVOID LEGAL RIGHT OF WAY LINE
OUND DRAINAGE AND UTILITIES. REFER TO ROADWAY PLANS FOR TOWNSHIP ROAD
FOR,PROPOSED. DRANAGE AND UTILTY LOGATIONS. WHEN (TS CONDUIT MUST CROSS
DRAINAGE OR UTILITIES, INSTALL IN ACCORDANCE WITH PUBLICATION 847 ITS—1201
SHEET 11 OF 23
5. WS TOPOGRAPHY AS THE FINAL ROADWAY ALIGNMENT AND LAYOU
& COORDNATE Wil ThE REPRESENTATIVE T0 DETERMINE. WHIAT EQUIPWENT PROM THE
EXISTING DMS SYSTEM IS TO BE RETURNED. SEE ITEM 9000-0109. FOR DETA!LS REGARD\NG PROF’DSED
7. VERIEY FNAL DEVCE LOGATIONS WTH THE REPRESENTATIVE BEFORE INSTALLATION. CENTERMOUNT DYNAMIC MESSAG
8 JUNCTION BOXES T0 B INSTALLED OUTSIOE THE LIS OF PROPOSED R SOV STRUGTURE. REFER T
& RELOATE AND. REVSE EXSTNG DAKTRONICS DMS-CONTROLLER FROM EXSTING DM SPECIAL PROVISION 8948-0600
CABIET T0 PROPOSED DU CABNET, SEE IToM. 3000 0106.
10. COORDINATE TRENCHING WITH THE REP| ATNE WHERE TS CONSTRUCTION COULD
FLICT WITH INSTALLATION OF R—3 ROCK BEHIND CONCRETE BARRI
OMS 070049.7 DETAIL A —
[13] sTALL w812 (:Lscrmcu.) i ITS PLAN LOCATION PLAN
INSTALL CONDUIT SLEEVE UNDER ROADWAY
[5] USING DIRECTIONAL BORIG NETHOD [14] INSTALL JB-11 (COMMUNICATIONS) INSTALL FIBER OPTIC NETWORK SWITCH (28] SFLICE FBER T cABLES N GROUND = (SHEET 2 OF 12)
INSTALL CONDUIT RISER
INSTALL SERVICE METER ON WOOD POLE [5] USSHLL 0 3. COTV CAMERAPOLE, REMOVE EXISTING WOOD POLE WOUNTEDISPLICE:; GAOMET [42] sTALL TYPE A POWER SeRVICE
” . INSTALL EXISTING DYNAMIC MESSAGE SIGN ON \E INSTALL 50 FT WOOD POLE INSTALL OUTDOOR RATED ETHERNET CABLE
INSTALL CONDUIT(S) IN BORING SLEEVE SeSTALL: SOLE; WOUNFED: FIELD) REMOVE EXISTING 50' POLE, CC EW STRUCTURE AND FOUNDATION IN'NEW CONDUIT/RISER
ENCLOSURE ASSEMBLY, AND FOUNDATION REMOVE EXISTING CCTV SYSTEM (ITEM
[8] NsTALL conpuIT(s) IN TRENCH TYPE | NSTALL 00 S ovgn:)r;wxgz("z‘)g SGHT PRIOR TO IgNSTAL;‘AO'I;())N 9000-0108) RELOCATE EXISTING DYNAMIC MESSAGE SIGN
[5] ISTALL GONDUIT(S) IN TRENGH TYPE 1, DS TALLICCEVGAMERA ASSENELY; ON ANTENNA ON NEW WOOD POLE T0 BE INSTALLED BY UTILITY COMPAN i
CONCRETE ENCASED (ITEM 4954-0151) [31] RETROAIT NEW CONDUIT INTO EXISTING 5] COORDINATE Wikt UMILITY COMPANY FOR CABLE INSTALL EXISTING FIBER OPTIC CABLE IN
REMOVE EXISTING GROUND MOUN TERMINATE FIBER OPTIC CABLE(S) IN JUNCTION BOX INSTALLATION NEW CONDUIT
[fo] FEMOVE BXSTNG.POUE Q-“%gf‘“ FIELD ENGLOSURE AND FOUNDATION. TERMINATION PANEL
(INCIDENTAL TO fEM e Fne REMOVE EXISTING JUNCTION BOX [39] INSTALL GROUND MOUNTED SPUICE CABINET INSTALL TYPE C POWER SERVICE
e BTG PO TRUCHIRE INSTALL FIBER OPTIC CABLE IN EXISTING
[11] wsTAW sB-1 (eLECTRICAL) MOUNTED FIELD ENCLOSURE CONDUIT [33] INSTALL GROUND MOUNTED FIELD ENCLOSURE [ heaL g;)rr WOOD POLE (INCIDENTAL TO ITEM INSTALL UTILITY SERVICE PEDESTAL
INSTALL JB=2 (COMMUNICATIONS! SPLICE FIBERS AS SHOWN ON SPLICE INSTALL ELECTRICAL CABLE(S) IN NEW REMOVE EXISTING WIRELESS REPEATER SYSTEM REMOVE EXISTING DMS SYSTEM (ITEM
(7 ( ) DETALS RISER(S) [34] {iw s000-0108) [#1] insTALL service pisconnecT 9000-0109)




CH. 5: PLAN PREPARATION

« Specifications for Construction
—Standard Specifications
—Modified Standard Specifications
—Special Provisions

« Approved Products List

- Bid Items
» Tabulations of Quantities and pr————""
Cost Estimate A?; e | F A /
/
/




CH. 6: SYSTEM INTEGRATION

« Integrations Process
* General Integration Steps
* Durations
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CH. 6: SYSTEM INTEGRATION

Int tion

n e g ra Do the equipment submittals meet all of the Have the contractor revise and resubmit the

P f requirements in the specifications? documentation as needed

See Figures 30 and 31 for the construction

= = flowchart for projects with new ITS systems
P rOJ e Ct S W I t or ATMS enhancements
[ypical ITS
Schedule integration Kick-Off Meeting with
y S e I I I OIT and Systems and Performance Unit.
D e p | O y I I I e n t S Complete Field Installation and

Does the project include any new ITS
systems or ATMS enhancements?

el Were IP addresses approved Has the Contractor submitted the all of the "
by PennDOT? data required for Integration? Request Submission

Coordinate OIT

NO NO Are there MPLS Are there 3rd Party
Circuits? Systems?

Are there CMS? Are there CCTV?

Complete On-Site
Standalone Tests

A

Verify CCTV

“ P ired orientation with
commissioning " 1s require PennDOT

Coordinate with Coordinate with 3rd
provider party vendor

Coordinate if vendor

Begin Final System Integration NO

Are there CCTV?

Are there 3rd Party Systems? Are there CMS?

Coordinate media stream with
PennDOT and VMS integration LEGEND

NO Refer to Section

Troubleshoot, as needed Color for Additional
Information

Equipment
Submittals
Integration
Requirements

Are all field systems

o >
Integrate 3rd Party data Create special messages, LA TS
into ATMS as needed
Schedule Final System Test

Are there special

?
CMS graphics? s Did all svet thetosry AW Troubleshoot, Are there CCTV? Field
10 all systems pass the test: re-test as needed Installation
Final

Integration

System Acceptance
Testing

Compare ATMS data to
3rd Party data

Coordinate VMS
and ATMS tests

Test special CMS graphics

Provide Operational Support and
Maintenance services as required




CH. 6: SYSTEM INTEGRATION

ATMS Modification / Enhancement Timeline

Phase Minor Moderate Complex
Submittal Review 3-5 Months 3-6 Months 6-9 Months
Detailed Software Design N/A 0-3 Months 3-6 Months
Software Development N/A 0-6 Months 3-12 Months
User Acceptance Testing N/A 0-1 Months 1-2 Months
Systems Agceptance 2 Months 1-2 Months 1-3 Months
Testing
Tesotli):;jtsiz;::)rt 5 Months 5-12 Months | 12-30 Months*

*Timelines are not aggregate and may overlap. Overall construction duration may be a function of field installation.

fra> @ TSMO '




QUESTIONS

ik Ol TSMO

O0®

f pennsylvania
. DEPARTMENT OF TRANSPORTATION



THANK YOU

Joseph R. Burns, Senior Traffic Control Specialist
TSMO Planning & Funding
PA Department of Transportation | BOO
Phone: 717.787.9788 | jburns@pa.gov

Stephen McGinley, P.E., Project Manager

Kimley-Horn and Associates, Inc.
Phone: 717.803.8172 | stephen.mcginley@kimley-horn.com

pennsylvania

@  DEPARTMENT OF TRANSPORTATION


mailto:jburns@pa.gov
mailto:jburns@pa.gov

	Publication 852:�TSMO Guidebook, Part II: Design
	Guiding Documents
	Outreach and Coordination
	National Best Practices
	Department Publications
	Stakeholder and Peer Engagement
	Table of Contents
	Design Manual Overview
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 1: Introduction
	Ch. 2: Project Development Process
	Ch. 2: Project Development Process
	Ch. 2: Project Development Process
	Ch. 2: Project Development Process
	Ch. 2: Project Development Process
	Ch. 2: Project Development Process
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 3: Device and Infrastructure Design
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 4: Maintenance Considerations
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 5: Plan Preparation
	Ch. 6: System Integration
	Ch. 6: System Integration
	Ch. 6: System Integration
	Questions
	Thank You

