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Objectives

@ Background

@ Types of Safety

@ Crash Data

@ Language of the HSM

© EXAMPLES - EXAMPLES - EXAMPLES

@ dystemic Safety



What is the
Highway Safety Manual?

A method to quantify satety!!
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http://www.youtube.com/watch?v=UfipAgNRDx0
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Outline of the HSM

Part A
Introduction,
Human
Factors, and
Fundamentals

Part C
Predictive
Method

Part B
Roadway

Safety
Management
Process

Part D
Accident
Modification

Factors




Balancing Safety




Where can HSM be applied?

@ Project Development

- Planning, Project Scoping, Design, Road Safety
Audits, Design Exceptions

@ System Management

- Network Screening, Road Safety Audits,
Operations



What the HSM 1s NOT

@Does NOT set requirements or mandates
@Is NO'T a best practice document
@Does NOT contain warrants or standards
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Important!

The HSM does NOT
establish a legal
standard of care nor
does it create a duty
to the public.




Nominal Satety

@ Nominal safety = Compliance with a
design standard or warrant
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Substantive Safety

® Going beyond those minimums

@ Previous example?

- Curve warning, chevrons, target arrow, rumble
stripEs, horizontal signing

- Vegetation, lighting



Substantive Safety Can Vary
When Nominal Safety Does Not

J:_.

Existing [/ »  Alternative 1
23.6 Crsh/Mi | 17.2 Crsh/Mi

Alternative 2
8.6 Crsh/Mi




Crash Data




Crash Reporting
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RTM Example

Regression to the Mean
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RTM Project Example
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The Language of the HSM




HSM Lingo

® Observed Crashes
- What is happening right now

® Predicted Crashes

- What a Safety Performance Function (SPF) says
will happen

® Expected Crashes

- What will happen once you apply known info to
a SPF



Empirical Bayes

A statistical method of analysis
to combat
Regression to the Mean.

Product of EB = EXPECTED Crashes



Excess Crashes

Excess = Observed — Expected

How much opportunity
we have to improve safety!



Elements of Predicting Crashes

@dafety Performance Functions
- Predict crashes for base conditions

® Crash Modification Factors
- Alter the SPF to match existing or proposed

@ Calibration Factors
- Account for local conditions
+ Already included in MI spreadsheet tool



Base Conditions

@ Conditions a SPF was developed around
- Site Types
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Crash Modification Factors

® CMFs related to base conditions

® CMFs applied during calculations

1 — (CRF/100) = CMF

10% CRF = 0.90 CMF



CMF Clearinghouse

CRASH MODIFICATION FACTORS CLEARINGHOUSE

Search for: —
CMFs In Practice™ s,
Learn how CMFs are being used in

situations such as safety
management, road safety audits,

chevrons

in

| Countermeasure Name E[

Search Results

There were 84 CMFs returned for your search on "chevrons”. |

Having trouble deciding between similar CMFs? C

Overwhelmed by too many results? See our

b Star Quality Rating Results Control:

- Click on the links below to expand individual categories.

17)

» Category: Signs (83)

OoOoOoOo
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» Category: Speed management (1)

p Crash Type



When Selecting CMFs

@ Know Background Conditions

@ Same Setting and Road Type
® With Volume Range

@ Crash Type/Severity



Applying CMFs

® Quality
« Study Design ™
- Sample
- dtandard Error ~—
- Bias
- Data Source ___

@ Can be used outside predictive process
- Countermeasure selection



Safety Performance Functions
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Figure 10-5. Grraphical Representation of the SPF for Four-leg, Stop-controlled (4ST) Intersections (Equation 10-9)




Where CAN we Predict?
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Where CAN’T we Predict?

® Gravel Roads
® Ultra Low Volume
® One Way Roads

@ Tee Intersections can be tricky

HSM 15t Edition!



Safety Projects on the
Local System




LAP Safety Funding Targets

FY 2015 Safety Program Financial Goals:

Project Type Total Program
Road Safety Audits (RSA) $50.000
Non-motorized facility/Pedestrian improvements $100.,000
Traffic signal optimization (all red phase) $150,000
Centerline and Shoulder Rumble Strip $200.000
Guardrail Upgrades and Clear Zone Improvements $1.500.000
Projects w1t}.1 scopes that directly -:ml‘rect areas with $9.500.000
a concentration of Types "A" and "K" crashes
Safety Funds per MDOT Region $350.000




TOR wvs HSM Analysis

® CRFs may be DIFFERENT
- Rumble Strips:
« TOR - 20% reduction (targeted crashes)
« HSM - 16% reduction (all crashes)

@ Years of analysis may be DIFFERENT

- TOR - 2009-2013
« HSM - 2006-2010 (can use TOR crash data)



Department of Transportation

Michigan.gov Home | MDOTHome | Site Map | ContactMDOT | FAQ | State Web Sites

print friendly  email this page T tke

Forms Contacts

Contractor Semvices = Mark Harbison, P.E., Supervisor, 517-335-2744
Vendor/Consultant = Gonzalo Puente, P.E., Project Development Engineer, 517-335-0878
Senices = Lynnette Firman, P.E., Safety Engineer, 217-332-2224
M | ocal Agency Program
Urban Road Program . .
S The e Application Process
Bridge Program = Call for Projects (Safety) FY 2015 =&
Due10/04/2013

Enhancement Program y
Safety Proaram = Call for Projects (HRRR) FY 2014
Safety Program Due:08M13/2012

Passenger = Safety Project Submittal, MDOT Form 1627
Transportation « Time of Return (TOR) Calculation Spreadsheet EE
Roads and Travel = Roundabout Time of Beturn (TOR) Calculation Spreadsheet E=
= Highway Safety Manual (HSM) Analysis Spreadsheet E=1
Rail and Public Transit = MDOT HIQhWE"{ Safel’-,f Website
T T = FHWA Good Practices EE=
Ferries = Traffic Crash Maps




Demo Spreadsheet

® Instructions
@ Input

® Models

Macros have been disabled. | Enable Content |

o~ A

¥ M | Instructions - Build History A IRputs M e PR R e Rural 2-Lane Intersections

Sat Sheeot I Add Row Above Add Row Below |
Reset Sheet | Delete Row |




Caution Using MI Spreadsheets

@ HSM 1st Edition

@Engineering Judgment

Input — R:]FAH Q)@ — Output




Good Safety Projects




Lane Departure Projects

Shoulder Paving
Rumble Strips
Curve Signing



Shoulder Paving

@ Input existing conditions
® Input shoulder paving info

® Existing: Expected Ave Crash Freq = 1.19
@Pave Sh: Exp Ave Crash Freq=1.77

UNITS: Crashes/Mile/Year



Rumble Strips

@ Apply CMF for shoulder rumble strips
@ Rumbles: Exp Ave Crash Freq = 1.52
@ NOTE: 2 ways to reflect countermeasures

- Change input information for feature
- Apply CMF from dropdown or type in



Intersection Projects

Sign/Marking Upgrades
Transverse Rumble Strips
Flashing Beacons/Box Span
Signal Backplates



Sign/Marking Upgrades

® Upgrade signing at stop control

« Clearinghouse — Targeted Crash Types
« TOR — Targeted Crash Types

- ENGINEERING JUDGMENT

- 5% reduction in total crashes (0.95)

@ Existing: Exp Ave Crash Freq = 3.89
@Signing: Exp Ave Crash Freq = 3.78



Signal Backplates

@ Add traffic signal backplates

® Existing: Exp Ave Crash Freq = 1.948
@ Backplates: Exp Ave Crash Freq = 1.725



Network Screening

Intersections
Segments
Curves
Other?
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Project Level Analysis




® Collect Data

@ F1ll out Spreadsheets

® Calculate Predicted Crashes:
- Without Treatment
- With Treatment

- Compare to Observed Crashes



Divide Project

® Intersections

@ Tangents

® Curves

® Cross Sections
@ Roadside

® Volume

® Urban
® Rural



Segment Length

Segment Length

—
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(center of intersection to center of intersection)
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All crashes that occur within this region are classified as intersection crashes.

@ =

Crashes in this region may be segment or intersection related, depending on
on the characteristics of the crash.



Compile Results

Calculate Expected Crashes
For the Project

ADD them together!

Expa + Expb + Expc = Expproject
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Michigan Distribution Tables

[] Miscellaneous P
[] Pavement Markings ¥
[] Pedestrian/Bicyclist M
[ Roadsoft Data ¥
Safety Programs ¥
|:| Highway Safety Manual
[7] safety Guides
[] School

Traffic
Regulations/Speed/Stopping/Parking

Safety Programs - Highway Safety Manual
PLAN

MI - HSM - Analysis

MI - HSM - Calibration

MI - HSM - Distributions

TITLE
Type(English/iMetric) - DATE

014 (1.5 MB)
Michigan HSM Calibration Values 1st Edition
[C] English pdf - 5/21/2012 (170.0 KB)
Michigan HSM Distribution Values 1st Edition
["] English pdf - 5/21/2012 (183.7 KB)




Distribution Tables

@ Chapters 10 & 11 ONLY

TABLE 10.4 Michigan Distribution by Collision Type for Specific Crash Severity Levels on Rural Two-Lane
Two-Way Road Segments

data 2005-2009 Percentage of Totz ashes by Crash Severity Level

Collision Type Total Fatz Total

e dway Segment Crashe

Collision with Bicycle

o RS Property Damage Only

Ran off Road

Other Single Vehicle Crash
Total Single Vehicle Crashes
MULTIPLE-VEHICLE CRASHES

e 00




Applying Distribution Tables

@ Stratify predicted crashes
- Crash type
- Injury type

@ Already built into the spreadsheets

- Hide calculations = N



Systemic Safety

A deviation from HSM stuff



Systemic Safety
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The Problem

® 110 Crashes = 66 K/A Injuries

+ 35 Known Points of Entry

@191 Interchanges

- 161 are “Parclo”
« 710% W-W crashes at “Parclo”



Solutions
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Implementation

® When feasible
@ Signing changes at all ramps

@ Estimated Cost = $1.16 M (materials)
®TOR = 3.51



Systemic Safety for
Local Agencies

| Single Vehicle - 65%
-« Curves - 25%

Angle - 60%



What We Learned

@ What the HSM 1s

@ 'T'ypes of Safety

@ Crash Data

® Language of the HSM
@ Crash Prediction

@ dystemic Safety



Questions?
“If you don'’t like the government,
why don't yo-yd.q.ust.].eave-'?— : .

“ _-!”. .

xffi\To way. Why should I leave? They’re
. the ones who suck.” |

_
R




Thank you

Tracie Leix, P.E.
Engineer-Manager
MDOT Safety Programs Unit
517-373-8950

LeixT@michigan.gov
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