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Course Instructor

• Dean Larsen, Safety and 
Design Technical Service 
Team, FHWA Resource 
Center @ Baltimore

Dean.Larsen@fhwa.dot.gov



Self Introductions

• Who you are
• Who you work for and what you do
• What experience you have with 

safety improvements  
• What you want to get out of the 

course



Introduction

Learning Objectives:

Review National Traffic Crash Experience

Relate the application of low cost safety 
improvements to substantive safety



Introduction
Traffic Safety Facts 2005:

43,443 Deaths

MO :  1,257 Deaths

2,699,000 Injuries

6.159 million police reported crashes
A crash every 5 seconds
An injury every 10 seconds
A fatality every 13 minutes
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Cost of All Crashes in U.S. (Year 2000)
$231 Billion
$820 for every person in the U.S.
2.3% of the GDP



Introduction
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Rural Road Safety by The Numbers
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Fatality Rate is Fatality Rate is 
2.5 times that for 2.5 times that for 
Urban Roads.Urban Roads.

40 % of Travel 40 % of Travel 
and 60% of and 60% of 
FatalitiesFatalities
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What is “low cost” ?
– Agency definition
– Funding source (capital program, 3R, or Operation 

and Maintenance budget)
– Developer funded

No “official” definition in this course
– One agency’s “low cost” is another agency’s “too 

expensive” !
– Generally < $10,000
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What is a Low 
Cost Safety 
Measure?

Let’s list some

Discussion
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Low Cost Safety Improvements: 
- Signs
- Delineators
- Markings
- Signal timing and equipment
- Shoulder Rumble strips 
- Safety Edge
- Lighting
- Others

Discussion
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Safety 
“Safer”- a relative term

– an absolute



Key Safety Principles and Design

No highway is safe, only safer 
or less so
We know how to make 
highways safer
Law of diminishing marginal 
returns applies
Money should be spent 
effectively



Link Between Standards and Safety

How can we make 
highways sufficiently safe?
Does applying standards 
achieve it?
How about cost-benefit?
What can road 
professionals do?

STANDARDS

DESIGN

CRASHES



Is this road ‘safe’ or ‘unsafe’?
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What are some Low
Cost Safety Measures 
(ie, Traffic Control 
Devices, shoulder 
rumble, lighting….) 
that could make this 
road safe? 
Let’s list them

Discussion



Is this road ‘safe’ or ‘unsafe’?

Advance Warning 
Signs

Delineators
Chevrons
Shoulder Rumble 

Strip
Lighting



Is this road ‘safe’ or ‘unsafe’?

Lighting
Advance Warning 

Signs
Delineators
Chevrons
Shoulder Rumble 

Strip

Which of these low cost measures are required?



Substantive and Nominal Safety

• Nominal Safety is examined in 
reference to compliance with 
standards, warrants, guidelines and 
sanctioned design procedures

• Substantive Safety is the actual 
crash frequency and severity for a 
highway or roadway



Nominal Safety

Nominal Safety – Advance   
Warning Sign + Advisory 
Speed Plaque



Substantive and Nominal Safety

Nominal Safety

Yes No

Complies ?

Yes

• Defines users legal 
behavior

• Provides for special 
user needs

• Protects 
professionals from 
claims of legal 
liability  

1st Step



Nominal Safety

Nominal Safety – Advance   
Warning Sign + Advisory 
Speed Plaque

1st Step

Speed limit = 45 mph
Traffic Volume = 2,000
- Expect 2 crashes per 

year at this traffic volume

What if this curve 
experienced 7 crashes in 
the past two years?



Nominal and Substantive Safety

Nominal Safety – Advance   
Warning Sign + Advisory 
Speed Plaque

1st Step 2nd Step

Advance Warning Sign + 
Advisory Speed + Chevrons = 
“Safer” = Substantive Safety



Key Safety Principles and Design

Meeting standard (Green Book and MUTCD) 
does not necessarily make highway safe
Important features of 
highways not always
determined 
by standards

www.dot.Wisconsin.gov/ projects/life/

Knowledge is imprecise, judgment is 
essential 
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Example:

Nominal Safety – 
Advance Warning 
Sign –Conventional 
Road Size

+Oversize +Double-Up 
+Yellow Flashers = 25% to 
35% reduction in Crashes = 
Substantive Safety

1st Step 2nd Step



New & Proven Technologies

Introduction

The “Science” 
Associated 
with Safety 
Improvements



New & Proven Technologies

Introduction



New & Proven Technologies

Introduction

Specific Crash 
Modification 
Factors/ Crash 
Reduction 
Factors are 
Available
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Example:

Nominal Safety – Advance   
Warning Sign – 
Conventional Road Size

+ Chevrons = Up to 49% 
reduction in Crashes = 
Substantive Safety

CRF = 22% CRF = 49 % 
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Countermeasures 
EFFECTSDiscussion

Experimental

Proven

Tried
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Review Questions:
Nominal Safety

compliance with standards, warrants, 
guidelines and sanctioned design 
procedures

Substantive Safety
the expected crash frequency and 

severity for a highway or roadway
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Review Questions:
What is the relationship of compliance with 

the Green Book and the MUTCD to Nominal 
Safety?

Apply low cost safety improvements 
beyond the nominal (minimal) 
requirements

How can you reduce crashes where there is 
a Substantive Safety problem?

Ordinarily can be expected to result 
in nominal safety performance



Questions?

Introduction
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