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NATIONAL
BEST
PRACTICES

• MnDOT ITS Design Manual, October 2021
• ADOT ITS Design Guide, March 2019
• GDOT ITS Design Guidelines, November 2020
• UDOT ITS Design Manual, March 2021



DEPARTMENT PUBLICATIONS
• Pub 408 – Specifications
• Pub 646 – ITS Design Guide
• Pub 647 – Civil & Structural Standards
• Pub 697 – ITS Maintenance Standards
• TSMO Design and Integration Guidelines
• Design Manuals (DM-1 thru DM-4)
• SOL 494-16-02 Traffic Signal Remote 

Communication Policy

Revising

Revising

Replaced Replaced



STAKEHOLDER AND PEER ENGAGEMENT
• Stakeholder Group

–Federal Highway Administration
–Bureau of Design and Delivery
–Bridge Office
–Office of Administration – Information Technology (OA/OIT)
–Engineering Districts
–Pennsylvania Turnpike Commission

• Regular Meetings/Approvals
–OA/OIT Coordination Meeting
–Table of Contents Approval
–60% Design Review Meeting Series
–Pre-Final Design Review Meeting
–100% Design Review Meeting
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6. System Integration
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4. Maintenance Considerations
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DESIGN MANUAL OVERVIEW

PUBLICATION 852: TSMO GUIDEBOOK, PART II: DESIGN



CH. 1: INTRODUCTION

• Purpose of the Guidebook
• Acronyms
• References
• Manual Organization
• Department Organization
• Office of Administration
• Disclaimer
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• Bureau of Operations
–TSMO Units
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• Operations Regions Resource Account:
TSMO@pa.gov
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Resource Account:
FiberReview@pa.gov
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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
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• 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
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Design Process for 
Projects with Typical ITS 

System Deployments
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• 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
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ITS Design Timeline

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*

*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.
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PennDOT ITS Design Deliverables

Phase
Deliverables/

Steps
Responsibility Reviewer

Approval 
Agency

Scoping
Design 

Scope/Budget
Designer / 

PennDOT PM
District ITS 

staff

District ITS staff, 
Central Office, 

FHWA
30% /Safety 

Review 
(Systems 

Engineering 
Process)

Systems 
Engineering Report 

(SER)
Designer

District ITS 
staff, Central 

Office, OA/OIT

District ITS staff, 
Central Office, 
FHWA, OA/OIT

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



CH. 3: DEVICE AND INFRASTRUCTURE DESIGN

• Power Distribution
• Communications
• Conduit and Junction Boxes
• Equipment Enclosures
• Supporting Infrastructure
• Device Design
• Other and Antiquated 
Devices and Systems
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• Power Distribution
–Obtaining Power Service

 Recommended process
–Circuit Types
–Updated Power Requirements
–Sample Voltage Drop Calculation
–Utility Billing
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• Communications
–Network Topology

 Physical
 Logistical

–Technologies
 Copper
 Fiber Optic Cable
 Ethernet
 Wireless
 Cellular
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• PennDOT Fiber Standards



• Conduit and Junction Boxes
–Conduit

 Type
 Fill Ratios
 Dimensions
 Structure Mounted

–Junction Boxes

CH. 3: DEVICE AND INFRASTRUCTURE DESIGN
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• CCTV Camera
• Changeable Message Sign
• Vehicle Detectors
• Ramp Meter Systems
• Other and Antiquated Devices and Systems

–Highway Advisory Radio
–Travel Time Systems
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• CCTV Camera
–Standard Foundation Designs
–Additional Mounting Details
–External Lowering Device



CH. 4: 
MAINTENANCE
CONSIDERATIONS

• Philosophy
• Vehicle Access
• Personnel Access
• Work Areas
• Junction Box Lid Access/Storage
• Drainage
• Snow Removal/Storage
• References
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• Philosophy
–Safety 
–Efficiency 
–Access
–Proximity

• Vehicle Access
• Personnel Access
• Work Area
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• Enclosures
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• Safety
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• Maintainer Pads
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• Maintainer Pads
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• The FIVE R’s of ITS Device Maintenance

REPAIR

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 
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.

RETROFIT

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.

REPLACE

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.

RELOCATE

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.

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



CH. 5: PLAN PREPARATION

• General
• Typical Plan Sets and Components
• Specifications for Construction
• Approved Products List
• Bid Items
• Tabulation of Quantities and Cost Estimate



• Title Sheet
• Index Sheet(s)
• Typical Section Sheet(s)

–General Notes
–Location Map
–Tabulation of Overall Length 

and Construction Length
–List of All Equalities
–Earthwork Summary
–List of Public Utilities
–Tabulation of Project 

Coordinates
–Special Details
–Typical Sections

• Summary of Quantities Sheet(s)
• Tabulation of Quantities Sheet(s)
• Plan Sheets
• Structure Plan(s)
• Signing Plan(s)
• Final Design
Cross Sections

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
• Specifications for Construction

–Standard Specifications
–Modified Standard Specifications
–Special Provisions

• Approved Products List
• Bid Items
• Tabulations of Quantities and 
Cost Estimate



CH. 6: SYSTEM INTEGRATION

• Integrations Process
• General Integration Steps
• Durations
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Integration 
Process for 
Projects with 
Typical ITS 
System 
Deployments



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 Acceptance 
Testing

2 Months 1-2 Months 1-3 Months

Operational 
Testing/Support

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.



QUESTIONS



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

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