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Course Objectives

* Understand why the systemic approach is critical to reduce roadway
departures.

* Describe the 4-steps in the systemic safety planning process.

* |dentify risk factors that are commonly used in the Systemic Approach
to reduce rural roadway departures.
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The Rural RwD Component of Fatalities

FHWA Roadway Departure (RwD) Definition:
A crash in which a vehicle crosses an edge
line, a center line, or otherwise leaves the

Rural RwD traveled way.

11,874

34%

Rural Non
RRwD
6,171
17%

Source: Oregon State Police -

Source: NHTSA FARS (2014 - 2016 Annual Average)
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30 people will die today from rural roadway
departure crashes.

Let’s save the people behind the numbers.
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Where would you invest in safety improvements?

Source: NHTSA FARS
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Roadway Departure Crash Types in New Jersey

Most Harmful Event Year
2015 2016 2017 PAONK:] 2019

Head-ons 64 66 62 50 58

Tree 56 66 74 48 48
Rollover/Overturn 35 39 29 30 16
Poles/supports 36 35 22 21 20
Barriers 7 14 21 15 23
Bike/Pedestrian 10 16 16 12 13
Other vehicle 19 6 18 8 6
Other Fixed Objects 3 15 9 7 9
Fire/Explosion 10 5 7 8 7
Other 1 3 2 2 1

Bridge Pier or Support 2 1 0 1 0
Other Object (Not Fixed) 0 0 1 1 1
Embankment 0 0 1 1 0

Source: NHTSA FARS
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Minnesota Example

Minnesota Note: 60% of Minnesota’s severe crashes
(fatal + serious injury) occurred on local
* Rural paved secondary system (with half on county owned roads)
* 22,000 miles
* 13,000 intersections

19,000 curves
0 locations > 1.0 severe crash/year

Cleveland, Minnesota
https://commons.wikimedia.org/wiki/File:2009-0805-MN-DoddRoad.jpg

Contributing Causes of Crashes

Driver
93%

The Driver is weakest link in
this system, so we must
design around human needs.

Vehicle
13%

FROM: Lum & Reagan, Public Roads Magazine,
Winter 1995, “Interactive Highway Safety
Design Module”

Roadway
34%
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Focusing on Reducing Rural Roadway Departures

(FoRRRwD)

* Mission - Reduce the
potential for serious
injury and fatal
roadway departure
crashes on all public
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Systemic Safety: Definition

The term "systemic safety improvement" means an improvement that
is widely implemented based on high-risk roadway features that are
correlated with particular crash types, rather than crash frequency.

-- 23 USC 148 (a)(12) Systemic safety improvement
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'B( How Health is
Your Road Sys¥em?

Find out with systemic analysis

Symptoms Diagnosis

Severe roadway departure crashes 11% of all curves have 3 or more risk factors.
on curves.

Possible Risk Factors:

Lab Resulis:
& Avg. Daily Traffic > 1,000 vehicles Curve A &
P Curve Radius < 1,000 feet Curve B i R 4 O &
=+ Intersection within Curve Curve C &y +
O Visual Trap within Curve: Curve D @

CurveE P O

 Severe Crash within Curve

Priorifize highest risk sites and freat with i
low-cost countermeasures such as { Systemic Vs

chevron signs or rumble sirips. ] SYSfernwid
[

Track and evaluate safety improvements. !
Further remediation can be implemented sites within
as needed. |

Systemic Approach

A 4
* Complementary approach to site-specific \ L

Problem
* Proactively identify safety improvements identifcation
* Does not replace reactionary approach

Data/Design
Standards

4
Countermeasure
Identification

yoooiddy olwajsAs

* Primary approach for rural and local roads

Project
Prioritization

\ |
F “HSIP
. Project List ‘

:shiewida ﬁonspoﬂoﬁoﬁ

Site Analysis Approach

Feedback

Improvement Program

You don’t have to wait
until a crash occurs to

make improvements!

Determine Effects of Highway Safety Improvements

https://safety.fhwa.dot.gov/systemic/fhwasa13019/sspst.pdf
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Definitions

* Systemic — Deploying countermeasures at locations with the greatest
potential for safety improvement

* Systematic — Deploying countermeasures at ALL locations

Systemic Example:

Provide enhanced delineation on
curves with radii between 500-700
feet which were over-represented
in severe crashes

Benefits of Systemic Safety Planning

Benefits of the Systemic Approach to Safety

B Prevents crashes before they occur. B Leverages in-house resources.
Rather than waiting for crashes to occur, the Since systemic improvements are low cost, agencies
systemic approach uses roadway factors fo may already have needed materials in their inventories
freat potential future crash locations now. and can install them using maintenance staff.

B Optimizes safety benefit. b Improves future planning.
Low-cost systemic improvements can be A better understanding of roadway factors that
deployed widely across the system, yielding confribute fo crashes will improve future design,
a greater overall safety benefit. operations, and maintenance practices.

https://safety.fhwa.dot.gov/systemic/fhwasa17010/fhwasa17010.pdf
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Systemic Safety Project Selection

1. Systemic Process

2. Balance Funds
3. Evaluate Effectiveness

FHWA's Systemic Safety Tool

Systemic Safety Project
Selection Tool

Element 1 - Systemic Safety Planning Process

Nl Identify Focus Crash Types & Risk Factors
Step 2 Screen & Prioritize Candidate Locations
Step 3 Select Countermeasures

Step 4 Prioritize Projects
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Step 1: Identify Focus Crash Types & Risk Factors

Gather crash and other data, then analyze the data
through the following tasks:

Task 1: Select Focus Crash Types

Task 2: Select Focus Facilities

Task 3: Identify and Evaluate Risk Factors

Gather Data

Typical data to Identify Focus Crash/Facility
Types and Risk Factors can include:

* Crash type
* Crash severity
* Crash location

* Crashes by system
* State
* Local

* Crashes by facility type
* Rural, 2-lane roads (all, segments, curves)
* Urban, 2-way stop-controlled intersection

“Do what you can, with what you
have, where you are.”

— Theodore Roosevelt

10
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Task 1 — Select Focus Crash Types

What does “focus crash type” mean?

The crash type that represents the greatest number of severe crashes
across the roadway system being analyzed and provides the greatest
potential to reduce fatalities and severe injuries.

Intersection

* Roadway Departure 17%
. Multiple 11%
* Intersection osdusy —
. eparture %
* Pedestrian o ar% .

\_,

* Speeding

US Fatalities by FHWA Focus Area
(FARS 2014-2016)

Task 1 — Select Focus Crash Types

Select Focus Crash Types
 Systemwide analysis

* Strategic Safety Plans
* Strategic Highway Safety Plans
* Emphasis areas
 Safety Implementation Plans

* Examples: IL, KY, LA, MN, MO, NE, OH, NY,
Thurston County, WA.

* Regional and jurisdictional analyses
* May differ from statewide needs

Source: Oregon State Police

11
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Task 1 - Select Focus Crash Types

Fatal and Severe Injury Crashes (2007-2011)
Percent by Jurisdiction

SR A Statewide. State . County. City, Town, Vi!lage
114,592 mi | 15,486 mi | 19,938 mi 76,735 mi
Total Fatal/Serious Injury [100% 63,443|31%|19,819/10%|6,572|45% 28,597
Pedestrian 19% |11,786| 9% | 1,860 | 6% | 421 |28% 8,122
Bicycle 5% | 3,390 |3% | 518 |3% | 187 | 8% 2,414
Heavy Vehicle 5% | 3,123 | 6% | 1,266 | 4% | 234 | 4% 1,051
Run-Off-Road 26% |16,668|30%| 5,985 |44%|2,892|18% 5,128
Intersection 41% |25,791|25%| 5,033 |30%|1,957|64% 18,270
Head-on 5% | 3,071 | 7% | 1,439 | 7% | 490 | 3% 887

Task 2 - Select Focus Facilities

What does “focus facility” mean?

The facility type on which the focus crash type most frequently occurs.
* Rural, Two-Lane Highways

* Urban, Signalized Intersections

* Horizontal Curves

* Rural, Thru-STOP Intersections

12
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010 C 5 years, Severe
Task 2 - Select Focus Facilities g <—

4,412 crashes

2,512 crashes 1,900 crashes

Undivided Divided
2,165 375
1Lane 2 Lanes 3 Lanes 4 Lanes

1 2,090 35 33
<=25mph 30-35 mph 40-50 mph 55+ mph Unknown
T 163 281 1,637 2
esssssssssll beesssss——— S—— ——

I Rural Urban

Crash Tree Combinations

Primary Secondary
* State / Local * Tangent / Curve
* Rural / Urban * High-speed / Low-speed
* Segment / Intersection * Street Lighting
* Segment Type * District or Regions
* Freeway, multilane, two-lane, one-way ¢ Traffic Volume
* Intersection Control * Lane Width
* Signalized * Shoulder Type/Width
* Unsignalized e Alignment
* Uncontrolled e Land Use

13
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Helpful Hints for Selecting Focus Facilities

* Crash trees can include all severe crashes or just severe crashes for one
focus crash type
* Narrow crash types to target countermeasures
* Narrow facility types to identify candidate sites

* Examine total and severe crash categories
* May reveal different patterns

* Experience suggests 100+ crashes for identifying patterns
* Increase sample size by:
* Increasing number of years
* Increasing geographic area (region instead of county)
* Include minor injuries
* Note: For smaller or rural jurisdictions, less crash data can be utilized for analysis.

Task 3- Identify and Evaluate Risk Factors

* |[dentify potential risk factors .
* Roadway and intersection features
* Traffic volume
* Transit stops, land use, etc.

e Evaluate risk factors
* Select final risk factors

http://www.creative-comr i .com/highway-signs/r/risk.html

14
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Task 3- Identify and Evaluate Risk Factors

Potential Risk Factors might include:
What does “risk factor” mean?
. . * Number of lanes * Pavement condition /

A representation of risk in : L
t fth b q * Traffic Volume friction
(:‘rms ° . e.o serve. d * Speed Limit * Roadside features
C .aracterlstlcs: associate « Lane & Shoulder width « Sideslope design
with the locations where the « Median width / type * Clearzone
targeted crash types occurred. « Horizontal curvature  ° Driveway density

. Supere|evation . Other featureS

. Delineation * Rumble Strips

+ Advance warning * Lighting

* Speed differential

* Visual trap

Data to Identify Risk Factors

* AADT

* Corridor Geometrics
* Visual Trap

* Crash Types

* Speed

Rural RwD fatalities where speed
limit is > 50 MPH

Rollover

Head-On

Tree

0% 20% 40% 60% 80% 100%

2014-2016 Annual Average of Rural RwDs by MHE (Source: FARS)

15
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Evaluate Risk Factors: Example 1

Horizontal Curve Radius

20% * 41% of curves have radius of 500’ to 1000
* 64% of Severe lane departure crashes

18%

16‘; / \ occur on these curves
0

a6 / \

12% o

10% ’// \

Percent

8%
6%

4% -
2% ﬂ—é —m B

0% -

Curve Radius (ft)

I Percent of Severe Crashes Percent of Severe Lane Departure Crashes—@-Percent of Curves

Evaluate Risk Factors: Example 2

Potential Risk Factors for Rural Lane Departure Crashes

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

859 88%

2
3

Percent

38%

8% 5o
[ ™

Narrow Clearzone  Passinglane Street Lighting  Paved Shoulder Narrow Shoulder
(< 3 feet)

Presence of Potential Risk Factor

M Percent of System With Potential Risk Factor

M Percent of Severe Lane Departure Crashes Where Potential Risk Factoris Present

16
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Evaluate Risk Factors: Example 3

Daily Traffic Volume
50% * 21% of miles carry volumes of 2000
:Z: veh/day or more '
359 * 59% of Severe across centerline crashes
= 30% P occur on these roads
8 25% N\
& 20%
15% -
10% -
5%
0%
S < < S < S X
N QQL"’ QQL"’ QQD QQL'\' QQL"’ QQL"’ QQL QQLb‘ QQL"’ S
9 N N > g Y o9 © Ng
Vehicles Per Day
mm Percent of Severe Run Off Road Crashes Percent of Severe Across Centerline Crashes
—@-Percent of Miles

Evaluate Risk Factors: Example 4

80 /\ Curve-Related Roadway Departure Crashes

/ 76% 76% \

70

60
T 50
[
o
& 40
30
20
%119
10 11% 11% 0%
0 1% 0% 1% 25 oo pe
Rural Urban Urban Urban
Minor Arterial Major Collector Minor Collector Principal Arterial Minor Arferial Major Collector
: Functional Roadway Class
M Injury (220)
M Fatal/serious (36)
M Curves

https://safety.fhwa.dot.gov/systemic/fhwasa13019/sspst.pdf
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Data Driven: Quantitative vs. Qualitative

Use qualitative ratings when needed:

Good, Fair, Not-So-Good (curve radius, roadside, etc.)

High, Medium, Low (traffic volumes, crash frequency, etc.)

It is important to include the risk factors that are key to your
roadway network

FAIR

ot Go
<L oo
3 9
()
S‘ ;
>
&
w
>

Helpful Hints on Identifying Risk Factors

* Minimum of 2 to 3 risk factors is suggested to differentiate between
sites

* Many counties use more

factors

* For example, some counties in Washington State used on average 6-7 risk

* Combining risk factors may be appropriate

* Can indicate if a particular crash type is overrepresented
* Look to literature

18
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Step 2 - Screen and Prioritize Candidate Locations

Now that you have the data and identified focus crash
types & risk factors, lets screen that information to
develop a prioritized list by stepping through the
following tasks:

Task 1: Identify Network Elements to Analyze

Task 2: Conduct Risk Assessment

Task 3: Prioritize Focus Facility Elements

Task 1: Identify Network Elements

* Spot-based (curves for example)
* Segments
* Verify selected risk factors

* Source: Thurstbn County, WA 3

19
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Example: Identify Network Element

Route Length

Cotridar Type miles;
144.01 CNTY 89 CEAH-30 C5AH-30 1.4 480
A0.04 CSAH 40 ey Lendaon Corp Limit C5AH-2 6.9 450
131.m CNTY 89 CEAH-30 WINTH-23 07 145
Q.02 CSAH ? CR-20, Willmar Corp Lmit | CSAH-10 5.6 40
5.06 CSAH 3 150th Ave NW, CSAR-29 C8AH1 100 628
3102 CEAH 31 Mew Lendon Cor Limit MMTH-23 1.6 920
8. CSAH a Rerville County Line Lake Lllian Corp Limit 3.6 780
4.01 CSAH 4 CBAHE CEAH-20 6.7 320
205 CSAH 2 C3AH-10 WMTH-23 938 385
4.04 CEAH 4 CR-98 CEAH-AD 24 200
38.01 CEAH 38 CEAR-10 CEAH-18 2.1 130
132.00 CNTY 89 CSAHE CSAH-8 2.2 190
42.01 CEAH 42 CEAH-7 Couniy Line 0.5 120
.03 CSAH F CSAH-10 C5AH-10, Redwood Street 4.9 1.800
25.01 CSAH 25 CSAH-S USTH-71 3.2 1.315

Task 2: Conduct Risk Assessment

* Document crash history and patterns
* Document physical and traffic characteristics
* Conduct evaluation of network elements

Road Curve
Depeirture Access Critical Radius Ecge

Corridor ADT Range Density Density Density Risk Totals
1 144.01 * * - * * e
2 4A0.04 * * - & * #r 3 A
3 131.m * * * * A e
4 002 * +* * * e
3 506 * * * * e
& 3102 * * * * ke
7 a01 * * * J e
] 401 * * * dok
G 205 * * * kA

20
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Quantitative Crash Analysis Method:

Minnesota Example

70% -

The majority of severe
crashes occurred on curves
with 500°-1,500’ radii.

60% -

50% -

Percentage
w B
o o
N =

20% 4 ¥

10%

N o X
B S X R x
BN ) RIS
0% , L ol s
0<500 500<1000 1000<1500 1500<2000 2000<2500 2500<3000 3000+

Radius (ft)
u# Curves (3781 total) ® Crashes (984 total) u Severe Crashes (104 total)
STEP 2

Presence of a Visual Trap Intersection in a Curve

21



A Systemic Approach to
Reducing Roadway Departures

Prioritization — Minnesota Example

Krashes Sovers RoR|
g‘"""' D |Corridor Segment Total Severe K A B C PDO K A [Radius Length | ,p. Intersection o o oo Visual oo y| Chevron

ount () Curve (ft) on Curve Trap

T O01A | 101 CSAHT[ 1 T - @2 15 | & - - E

0018 | 101 CSAH1| - N *

3 00iC | 101 CSAH1| - . 823 493 | 50 *

4 00iD | 101 CsAH1| - - a9 359 | 50 - - -

5 001E | 101 CSAH1| - . 669 456 | 50 . : I

6 001F | 101 CSAH1| - S20 43 | 50 - - -

7 001G | 101 CSAH1| - Y - - -

8 001H | 101 CSAH1| - . 545 239 | 50 . : I

9 o0l | 101 CSAH1| - - ase 25 | 50 - - -

10 oot | 101 CSAH1| - - - - s o | 80

M 001K | 101 CSAH1| 1 1 - - 318 30 | 50 - - -

12 001l | 101 CSAH1| - - - 27 3w | 50 - Yes - Installed
13 001M | 101 CSAH1| - - 1475 345 | 50 . : I

14 001N | 101 CSAH1| - . 763 578 | 130 Yes . -

15 0010 | 101 CSAH1| - S . . - - 59 3 | 210 Yes - S| e

6 O002A | 202 CSARZ| 1 T - - sm 7% [ 90 E - x| Yes | Ves
17 0028 | 202 CSAH2| - S .- - -4 &35 |90  Yes : I S Yes
18 002C | 202 CSAH2| - - 799 665 | 930 Yes : R S Yes
19 002 | 202 CSAH2| - . 963 626 | 930 - : S wx | ves | ves
20 00 | 202 CSAH2| - S 1234 584 | 930 . : | wx | Yes | ves
21 00%F | 202 CSAM2| - - - - - - - - .11 719 | 930 . : | xx | Yes | ves
22 002G 2.02 CSAH 2 1 1 - 1 - - - - 1 938 556 930 - - - * Kk - Yes
23 002H 2.02 CSAH 2 - - - 1,199 402 930 - - - * Yes Yes
502 249ZH | 249.01 CR249 - 432 301 275 Yes - - Yes Yes
503 24971 | 249.01 CR249 - 814 344 275 - - - Yes Yes
504 249ZJ | 249.01 _ CR 249 - 800 685 275 - - - * Yes Yes

Chevrons in Place
Stars # % # %
*xkkkk 0 0% 0 0%
[ *hkkk 7 1% ] 2 0%
*kk 25 5% 4 1%
**x 108 21% 1 0%
* 250 50% 2 0%
- 114 23% 5 1%
504 100% 14 3%

32 High Priority
Curves (6%)

Task 3: Prioritize Focus Facility Elements

* Total the number of risk factors present
* Assign equal or relative weights
* Set threshold for high-priority candidates

Example Criteria for Relative Weight of Risk Factors*

Category Higher Lower
Confidence Confidence

Factor overrep'resented by X > 10% <10%
percentage points

1 0,
Factor present in X% of severe >30% <30%
crashes
Weight 1 point % point
* Served as a guide, not a standard
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Use of Risk Assessment Results to Set Thresholds

for Candidate Selection

Greater Minnesota Segment Star Summary
30 2 502 0.045 o

g 273 : o 30% of the system had 3
2 95 ;
3 | o035 or more risk factors
g 0.032 :
3
T 20 A 0.030
g 18%
= 0.029 £
= o 0025 ¢
= 15% [
o 15 a
% / - 0.020 §
3 0.015 0.019 S
9 019 o
2 10 00 0015
° 0.009 it
5 L0010
5 s :
g— 0.007 3% - 0.005
a 0.003

0 - 0.000

* * ok * Kk *hkkk  kkokkk
Stars Received
weflll== Severe crash density M Proportion of system with
Severe lane departure crash density number of stars present
STEP 2

Helpful Hints

* Assess risk factors
* Do selected characteristics represent increased risk?
* Data-driven (descriptive statistics and CMFs)
* Prioritize locations for further consideration
* What level of risk deserves treatment?
* Collect additional data as needed
* |s there sufficient data to conduct risk assessment?

¢ Document characteristics of crash locations :I G m E

CRASH MODIFICATION FACTORS CLEARINGHOUSE

http://www.cmfclearinghouse.org/

23
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Step 3 — Select Countermeasures

After screening and prioritizing locations, now it’s :
time to select countermeasures by going through the S =
following tasks: S &
Task 1: Assemble Comprehensive List of Countermeasures % :
Task 2: Evaluate/Screen Countermeasures
Task 3: Select Countermeasures for Deployment

Roadway Departure Countermeasures

24
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Task 2: Evaluate and Screen Countermeasures

* Documented effectiveness
* Implementation and maintenance costs
* Consistency with agency polices, practices, and experiences

|

~Seurce: Kentucky Transportation Cabinet

Task 3: Select Countermeasures

* Represent highest priorities
* Most cost-effective countermeasures addressing targeted crash types
* Provide a range of options for flexibility

 Consistent with agency practices and policies

25
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Helpful Hints on Countermeasure Selection

* Seek input from stakeholders during screening process
* Remove initial countermeasures that are not feasible

* There is no optimum number of countermeasures
* Provide at least one alternative
* Determine appropriate number of locations for initial list
* Goals and funding amounts
* |dentify locations for on-the-shelf projects
* Implement with typical construction and maintenance projects

* Consider bundling low cost improvements.

Step 4 — Prioritize Projects

Finally, you develop a list of high priority safety
improvement projects for implementation by going
through the following tasks:

Task 1: Create Decision Process for Countermeasure Selection

Task 2: Develop Safety Projects

Task 3: Prioritize Safety Project Implementation

26
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Task 1: Create Decision Process

* Decision Process: set of criteria to identify appropriate

countermeasure.
* Provides consistency in project development
* Considers multiple locations for which countermeasures are

appropriate and affordable
* Considers issues such as traffic volume, environment, adjacent

land use, or cross-section

https://commons wikimedia.org/wiki/File:Centerline_Rumble_Strip.jpg

Rural Segments

Weather Crashes

Example Decision
Process

Clear Zone or
Roadside History of Severe
Crashes Along Surface Tr
Curves?

Hazards?

‘Yes — Does NotInclude
Wet Weather Crashes

Hardware, Roadside No
Design Improvements
Traffic Advanced Warningand
Volume Ly
Lighting

>15.000 vpa 1,000-15,000 vpd <1,000 vpd

QT

Safety Edge
Paved
Shoulder?
Yes No
f v ¥

Edge/Shoulder Rumbles; AND Shoulder Treatments; Ed e es Edge,/S er
'AND/OR Shoulder + Thermoplastic Centerline AND Shoulder Treatments; AND/OR Shoulder Treatments;
Treatments Markings + Centerline Rumbles. + Centerline Rumbles

Figure 6-4. Rural Segments Project Development Decision Tree
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Task 2: Develop Safety Projects

* Apply decision process
* [dentify specific countermeasures for each candidate site
* Document decision process and results

Task 3: Prioritize Safety Projects

Prioritization

| Other Programmed ‘ | Timeto Develop
| Projects ( L ProjectPlans
—

L Risk Based. |

Other

Available
Funding Considerations

.|| Considerations
—JJ |-’: I * Education

Enforcement

Maintenance

Prioritized

Projects

28
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Benefit-Cost Example - Maine

* Curve with 2000 AADT
* Annual severe crash cost of $10,000

* Cost for installation of outside edge line
rumble strip
* $2,000 (on new paving project)
* Crash modification factor of 0.86
* Annual benefit: $1,400
* Benefit/Cost ratio (10 yrs @ 6%): 5.2

* Conclusion: outside edge line is cost
effective

https://safety.fhwa.dot.gov/rsdp/downloads/fhwasal6041.pdf

Thurston County, Washington [

Applying the
Systemic Safety Approach
on Local Roads

unty (Washington) Public Works Applies the Systemic Safe

focus crash type based
ccurring on arterial and collector roadways.

0 ‘Safe onds for a aferfure

Federol Highway Admiistction ifp/scttymwo.cof gov

https://safety.fhwa.dot.gov/local_rural/training/fhwasal14081/systemic_app.pdf

29
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Thurston County, Washington

Fatal/Serious Injury Crashes Only

2006-2010
Collision Data
All Roads All Counties Thurston County
0, 0, )
Angle (left-Turn) 16% 13% 9%
Intersection-Related 33% 22% 19%
- - - - - T - - - - - P
26% 39% i 45% |

[ Horizontal Curve

S 7Y N 5 L) (5 L0 SRS

Thurston County, Washington

=_'I 5 A PUBLIC WORKS DEFARTMENT 77% 81/}
7y . 65

Pl Feserat Fun

tassifications

(425)

23%
127 1‘)/

Nex‘l‘ we were |ef‘|‘ W|‘|‘h Arferial & Collectors  Local Roads (726 miles)
(356 miles)
Over 1000 centerline miles m Percent of Road Miles

M Percent Injury Crashes

Over 1500 crashes

Percent Severe

30
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Thurston County, Washington

[=2]
3
=

Focus area reduced to

about 350 centerline I nant

miles Arterial & Collectors  Local Roads (726 miles)
miles
(356 miles)

w
]
=

3%
)0
(127) 19%

(15)

eVEEEEENEEEN N,
Yaaennmnnmnn?®

M Percent of Road Miles
M Percent Injury Crashes

Percent Severe

Thurston County, Washington

Focus Crash Roadway Departures in
Type Horizontal Curves

Focus Arterial and
- Collector
Facility Type Roadways

31
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Thurston County, Washington

Roadway Class Presence of

of Major Rural Rk Traffic Volume
Intersection
Collector

Edge Clearance Width of Paved Presence of

9 RlSk Factors Rating Shoulder Vertical Curve

Consecutive Speed

Differential

Horizontal
Curves

Thurston County, Washington

64% Included as
170
priority risk
o factor
45%
(102) 42% ’ - - -\
36%
31% (13) |
24% (70)
° 22% |
(54) 1%
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Thurston County, Washington

* Chevron and large arrow signs

* Larger signs 270 5 S

. :
Rumble strips Siened L Applied for
* Barrier delineation Curves measures HSIP

. . Prioritized Selected Fundihg
* Extension lines

Note: In addition to the 5 proven countermeasures provided, Thurston County used other low-cost and
corridor consistency countermeasures.

Thurston County, Washington

Horizontal Curve
Fatal and Severe Crashes

-

1500 Signs 35 intersections N

2006 to 2010

neal feet

35%
Reduction in
Target
Crashes

Source: http://www.countyengineers.org/assets/docs/LRSP%20Pilot_Webinar%203.pdf
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Systemic Safety Resources

* State
* Strategic Highway Safety Plans
» Safety Implementation Plans

FHWA
* Systemic Safety Project Selection Tool
* Crash Tree Maker and User Guide
* CMF Clearinghouse
* Reliability of Safety Management Series
* Highway Safety Benefit-Cost Analysis Guide and Tool

* AASHTO
* Highway Safety Manual (HSM)
* NCHRP Report 500 Series
* AASHTOWare Safety Analyst
* Roadway Safety Foundation
* US Road Assessment Program (usRAP)

Roadway Safety Data Program
(RSDP) Toolbox

https://safety.fhwa.dot.gov/rsdp/

@) Fosorat gy - oo o Resoees Srreg . Cont S A FB> Din
Safety

About  Office of Safety Programs  Initiafives ~ Resources  Contact

sty  The Systemic Apgreach o Saiety

Office of Safety == = |
A Systemic Approach to Safety - Using Risk to Drive Action

Training and Technical Assistance:

A systemic approach to safely nvates widely implemenled improvements

n high-isk roadway fez elated with Specific Severs crash

fypes - The approach helps aanue‘: romcor Rk oty cfoty oltrs ot

*  litie extra cost. Find out how (read more).

A Way to Manage Risk Systemic In Practice

Agencies  design  highway  safety
improvement projects to improve safety by
minimizing or eliminating nisk to roadway
users. Rather than managing risk at
cerlain locations, a systemic approach
takes a broader view and evaluates risk
across an entire roadway system.
system-based approach  acknowledges
crashes alone are not always sufficient o
defermine  what countermeasures  fo
implement, particularly on low volume local
and rural roadways where crash densities
are lower, and in many urban areas where
there are confiicts between vehicles and
vuinerable road users  (pedestrians,
bicydiists, and motorcyclists),

Click here for a list of potential risk factors a state o local agency might consider with
the systemic safety approach.

Source: https://safety.fhwa.dot.gov/systemic/

Several States are using the systemic approach to safely and achieving results. Click
on the following nofeworthy practices and case siudies that ilusirate these
applications.

llinois
Kentucky
Louisiana
Minnesota
Missouri
Nebraska

Ohio
Thurston County, Washington

To access the full Notewortny Practices Database click here. Click here to submit your
practice fo the dalabase.
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Course Objectives Review

Understand why the systemic approach is critical to
reduce roadway departures.

* Which of these are true regarding the Systemic
Approach?

a. A lot of detailed data is required

b. You only address locations where there has been
at least 1 serious crash

c. ltinvolves identifying risk factors for different
crash types

d. Countermeasures selected should be installed on
all road sections

e. Agencies can determine how to prioritize sections
based on the number of risk factors present.

Course Objectives

Describe the 4-steps in the systemic safety planning process.
* Which of these are steps in the systemic safety planning
process?
a. ldentify Focus Crash Types and Risk Factors
b. Screen & Prioritize Candidate Locations
Select Countermeasures
d. Prioritize Projects
e. All of the above

o
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Course Objectives

Identify risk factors that are commonly used in the Systemic
Approach to reduce rural roadway departures.
* What Risk Factors might be used for rural RwD’s?
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