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Questions?

• NCHRP 
Report 785

• NCHRP Research 
Report 1022

• NCHRP 20-44(51)

• State-oriented 
design guidance & 
criteria



Performance-
Based Geometric 
Design

NCHRP Report 785, Performance-Based 
Analysis of Geometric Design of 
Highways and Streets



• Everyone is talking about it
• AASHTO, FHWA, ITE, NACTO, 

NCHRP, State DOT

• What does it really mean? 
• How do you implement it?

What is Performance-Based 
Design? 



Performance-Based Design

1. Identify desired project outcomes
2. Establish design decisions
3. Evaluate the performance
4. Iterate and refine the design
5. Assess the financial feasibility
6. Select a preferred alternative that 

aligns with the desired outcomes
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Existing 
Conditions

Alternative 1: 
Transit Oriented

Performance-Based Design gives 
you choices
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Alternative 2: 
Bicycle and 
Pedestrian 

Oriented

Alternative 3: 
Hybrid of Transit, 

Pedestrian & 
Bicycle

Performance-Based Design gives 
you choices
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“…Performance-based analysis is a principles-focused 
approach that looks at the outcomes of design 
decisions as the primary measure of design 
effectiveness…”
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• Design standards make meeting 
standards the goal.

• With performance-based design, 
your desired outcomes are the goal.

What are your goals?



Context 
Classification
NCHRP Research Report 1022, Context
Classification Application: A Guide
NCHRP 20-44(51), Developing Training 
Materials to Implement Context 
Classifications
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Background
• NCHRP Research Report 855: An Expanded 

Functional Classification System for 
Highway and Streets

• NCHRP Research Report 1022: Context 
Classification Application: A Guide provides 
information to help state, regional, and 
local practitioners identify the appropriate 
context 

• NCHRP 20-44 (51) created training 
materials to help agencies outline a path 
forward to implementation
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NCHRP 855
Relationship to functional classification

Graphics from NCHRP Research Report 855
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Graphic adapted from NCHRP Research Report 1022



14

CONTEXT

Photos from NCHRP Research Report 1022. 
Original Source: Google Earth
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Benefits of 
context classification
• A mechanism for adapting 

design solutions to specific 
contexts

• Provides a language to 
describe how and why places 
are difference

• Strong relationship between 
speed and overall multimodal 
safety Graphic from PENNDOT 

Smart Transportation 
Guidebook

Urban Rural



Tennessee 
Department of 
Transportation 
(TDOT) 

Project Scoping 
Guide (PSG)



Chapter 1: Introduction and Overview
• Project Types 
• Roadway Users
• Project Development 

Process
• Key Terminology
• Tort Liability
• Relevant Resources



Chapter 2: Decision-Making 
Framework and Documentation
• Performance-Based Design Approach
• TDOT Design Decision-Making Framework



Chapter 2: Decision-Making 
Framework and Documentation



Chapter 3: Identifying Design 
Year Context

Context 
Classification Land Use

Density of 
Structures

Building 
Setback Block Size

Access 
Control

Parking 
Location

Pedestria
n Activity

Bicycle 
Activity Transit Utilities Landscaping

Rural

Rural Town

Suburban

Urban

Urban 
Core

Potential Existing and Future Characteristics of Contexts for TDOT Roadways 



Chapter 4: Multimodal Planning and 
Design
• Pedestrian and Bicycle 

Safety and Experience
• Pedestrian Design
• Bicycle Design 
• Shared-Use Path
• Crossings 
• Transit Design Sources: FHWA 



Chapter 5: Intersection Planning 
and Design

20-Flag Training Material from NCHRP Research Report 948



Chapter 6: Context Design Guidance 
and Criteria

Cross Section Realms



Chapter 6: Context 
Design Guidance and 
Criteria
• Suburban Context Example

Design Element Local  Collector  Arterial 

Travelway Realm    

Number of Lanes 2 Primarily 2-4 Primarily 2-41 

Travel Lane Width2 9’–11’, 11' if transit 10’–12’, 11'-12’ if transit 10’–12’, 11'-12’ if transit 

Right-Turn Lane 
Width 

9’–11’ 10’–12’ 10’–12’ 

Left-Turn Lane Width 9’–10’ 10’–11’ 11’–12’ 

Two-Way Left-Turn 
Lane Width 

10’–11’ 10’–12’ 11’–14’ 

Left Side Shoulder on 
Divided Roadways 
(paved) 

N/A N/A 0-2’ 

Right Side Shoulder 

(paved)  
2’-4’ 4’–6’ Curbed: 4-6' 

Flush: 10-12' 

Shy Distance 0’–1’ 0’–1’ 0’–2’ 

Median3 Flush: 0’–2’ Raised: 6’-22’ Raised: 6’-22’ 
 

Transition Realm    

Bicycle Facility Type 
and Width (not 
including buffer) 4, 5 

On-street bicycle lane: 
4’-5' 

Shared lane markings if 
target speed is 25 mph 
or less and two-lane 
roadway  

Separated bicycle lane: 
5’-7’ if one-way or 8’-
12’ if two-way 

On-street bicycle lane: 
4’-5’ 

Separated bicycle lane: 
5’-7’ if one-way or 8’-
12’ if two-way 

 

Buffer6 and 
Separation 

Striping: 0’-3’  

 

Striping: 2’-3’  

Physical: ≥3’ and may 
include raised island, 
flexible delineator 
posts, concrete barrier, 
guardrail, and 
vegetation 

Striping: 2’-3’  

Physical: ≥3’ and may 
include raised island, 
flexible delineator 
posts, concrete barrier, 
guardrail, and 
vegetation 

Parallel On-Street 
Parking7 

Limited and typically 
informal 

7'-8', where provided 7'-8', where provided 



Chapter 7: Case Studies

• Case Study #1: High-speed 
rural arterial transitioning to 
a Suburban context. 

• Case Study #2: Urban Road 
Diet to manage speeds and 
improve pedestrian and 
bicycle facilities. 



Chapter 7: Case Studies

Performance 
Measure 

SAFETY 
Improvement Rating 

Low Medium High 

Expected reduction in 
operating speeds  

Project includes 0-1 
treatments with 

documented 
effectiveness at speed 

reduction. 

Project includes 2 
treatments with 

documented 
effectiveness at speed 

reduction.  

Project includes 3 or 
more treatments with 

documented 
effectiveness at speed 

reduction. 

Anticipated change in 
crashes 

Project is not 
anticipated to reduce 

crashes. 

Project has a 
moderate value crash 

reduction factor. 

Project has a high value 
crash reduction factor. 

Pedestrian assessment 
Project provides a 

facility of minimum 
width. 

Project provides a 
wider facility with 

horizontal separation. 

Project provides a wider 
facility with horizontal 
and vertical separation.  

Bicyclist assessment 
Project provides a 

facility of minimum 
width. 

Project provides a 
wider facility with 

horizontal separation. 

Project provides a wider 
facility with horizontal 
and vertical separation.  

 
Performance Measure 

ENVIRONMENTAL AND ROW IMPACTS 
Improvement Rating 

Low Medium High 

Property impacts due to 
right-of-way acquisition 

Right-of-way 
acquisition impacts 
the function and/or 

structures on adjacent 
properties 

Right-of-way 
acquisition required 
but no impacts to 
function and/or 

structures 

No right-of-way 
acquisition 

Level of impact to 
environmental features 

Significant 
environmental 

impacts that require 
extensive mitigation 

Minimal 
environmental 

impacts that can be 
mitigated 

No environmental 
impacts 

 



Chapter 7: Case Studies

Performance Measure 

Alternative  
Improvement Ratings 

1  2 3 

Safety  

Expected reduction in operating speeds L H H 
Anticipated change in crashes M H H 
Pedestrian assessment L H H 
Bicycle assessment L H M 

Livability 
Community feedback on how the design 
alternatives maintain the character of the 
roadway 

L M H 

Modal Integration  Consistency with modal considerations for 
Suburban context L M H 

Operations 
Design year volume-to-capacity ratio H H L 
Expected change in travel time reliability H H L 

Environmental 
and ROW Impacts 

Property impacts due to right-of-way 
acquisition M H M 

Level of impact to environmental features L M H 

Feasibility 
Expected project cost M L H 
Anticipated construction feasibility M M L 

 



Questions?

Thank You!
Hermanus Steyn, Pr.Eng., P.E​
Senior Principal Engineer
Kittelson & Associates, Inc.
hsteyn@kittelson.com
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