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Objectives

* Describe “Systemic Safety Planning/Analysis”

« Examine Systemic Safety Analysis

— Advantages
— Data Needs

« Describe Systemic Analysis Components/Steps



Traditional Safety Analysis
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Systemic Approach

« Appropriate when a significant number of severe
crashes happen over a wide area.

— Rural roads
— Local roads
— Address specific crash types

 Allows for analysis of locations that have not
experienced a large number of crashes



Factors Influencing
Safety Analysis Approach

« Data availabllity
e Resources
 Established methods

» Established priorities
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Systemic Safety
Project Selection Tool

Systemic Safety Project
Selection Tool
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Systemic Safety Process

Examine the system as a whole

ldentify roadway elements with high crash risk
that could be corrected on a system wide basis

Supplements traditional site analysis to form a

comprehensive method for safety planning and
Implementation
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Risk Factor: Defined Here

The potential for a specific type of severe crash to
occur at a specific location because of the location’s
characteristics or features.




Potential Risk Factors

 Roadway Features
e |Intersection Features

 Pedestrian-related Features
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Element 1: Step 1

Step: Identify Target Crash Types and Risk Factors

Identify Target Crash Types and Risk Factors

« Task1: SelectFocus Crash Type(s)
« Task2: SelectFocus Facilities
= Task 3: Identify and Evaluate Risk Factors

Screen and Prioritize Candidate Locations

t Select Countermeasures
t Prioritize Projects
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Element 1: Step 1: Task 1

Task 1: Select Focus Crash Type(s)
Example - Michigan Emphasis Areas

* High-risk Behaviors

o At-risk Road Users

* Engineering Infrastructure

« System Administration

Distracted Driving
Impaired Driving
Occupant Protection

Commercial Motor Vehicle Safety
Motorcycle Safety

Pedestrian and Bicycle Safety
Senior Mobility and Safety
Drivers Age 24 and Younger

Traffic Safety Engineering
Lane departure related
Intersection related

Traffic Incident Management

Traffic Records and Information

Systems
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Element 1: Step 1: Task 2

Task 2: Select Focus Facilities

5-Yeor Crashes
. 382,830
Minnesota DOT
r 1 - 1 1
State System County Sysiem City. Twnshp, Other Unmappable
157.528 (41%) 107,813 (28%) 116239 (30%) 1,250 (<1%)
2.985 (36%) 3,391 (41%) 1.918 (23%) 17 (%)
T
[ ]
Urban Rural
81,680 (76%) 26091 (24%)
1,562 (46%) 1,825 (54%)
I Pr—" —
1 1 1
IntersRelated | | Not Inters-Related | | Other/Unknown Not Animal Animol
48.360 (59%) 21,758 (27%) 1587 (7%) 21,539 83%) | | 454 07%)
888 (57%) 562 (36%) 67 (4%) 1,756 (96%) & (4%)
T
1 I I ]
Run Off Rood IntersRelated | | Not Inters-Related | | Other/Unknown
3.564 (16%) 6,604 (31%) 13.344 (62%) 1.587 7%)
188 (27%) 536 (30%) 1,153 (66%) 87 (4%)
Heod On
1.567 (7%) ——
104 (19%) HeadOn, | | Run Off Rood
foce Bl $S Opp 8,819 (66%)
7.082 (33%) 87 (6%) 743 (64%)
86 (15%) 151 (Im) T
*Other” On Curve
1.981 (:%) On Curve 3,686 (42%)
84 (15%) ?5‘1?((33:;) 330 (51%)
I T T ] [ T T 1
Signolized AllWay Stop Thru-Stop Other/Unknown Other/Unknown Signolized Al-Woy Stop ThruStop
230 613 | | 1809@x) | [ 1070 @22%) 8371 (17%) 269 (41%) 293 (4%) 223 (3%) 3,395 (51%)
408 (46%) 31 (3%) 261 (30%) 188 (21%) 217 (40%) 50%) 18 (3%) 296 (55%)
| T T T
Right Angle Right Angle Run Off Rood Right Angle
7.761 (28%) 4715 (44%) 1,084 (40%) 1187 (35%)
192 (47%) 133 (63%) 100 (46%) - 161 (54%)
Rear End "Other” “Other” “Other"
9,460 (35%) 762 (%) 279 (10%) Exompie 608 (18%)
57 (14%) 31 (15%) 22 (10%) A (%) 50 (17%)
LeftTum LeftTum Head On Sovom (ock) Run Off Road
3935 (14%) 1.074 (10%) 119 (4%) 429 (13%)
& Severe is folol ond sedous
54 (13%) 24(11%) 22 (10%) inpay crashes (KeA) 27 (9%)
1,052 ?; agc. o0 Fgi 'g Source: MnDOT Crosh on
052 (4%) 319 (3%) 183 (7%) MorokoAmaitTod 175 (5%)
37 (9%) 23(11%) 20 (9%) gt e 15 (5%)
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Element 1: Step 1: Task 3

Task 3: Identify & Evaluate Risk Factors

 Roadway and Intersection Features
 Traffic Volume

e Other Features
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Focus Crash
Type — Risk
Factors

Example Focus Crash Type Potential Risk Factors

Rural Crashes

Road Departure

e Road edge condition
® Access density

e Curve density

o Trcffic volume

Road Departure in Horizontal
Curve

e Curve radius

e Speed differential {from tangent approach)
¢ Visual frap

e Intersection in the curve

e Traffic volume

Intersection

» Skewed approach

¢ Proximity to horizontal and/or vertical curve

e Presence of commercial development

e Proximity to at-grade railroad crossing

o Traffic volume

e Distance from pravious controlled
intersection

Urban Crashes

Pedestrian

¢ Intersection control type

e Major road characteristics (e.g., number of
lanes, divided or undivided)

¢ Traffic volume

e Presence or proximity of pedestrian
generator

e Presence or proximity of transit stop

s Presence of sidewalk

Intersection

e Leff orright turn lanes

e Left-tum signal phasing

e Right-turn-on-red

e Red-light enforcement

e Intersection control

» Number of lanes ocn major approach
¢ Divided or undivided

e Lighting

» Traffic volume

e Speed
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CMFs

C h ahn g e U F(x) B%:%Z:d Al
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0.881 11.9 L L

All

All

All
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Fatal,Sericus
injury

Fatal,Sericus
injury

Mighttime All

Harwood et

e al., 2000

Harwood
et al.,
2000

Rural

Harwood
et al.,
2000

Rural

Harwood
et al.,
2000

Rural

Harwood
et al.,
2000

Rural

Harwood
et al.,
2000

Rural

Donnell,
Porter,
Al Shankar,
2010

HSM 1st Ed,
page 14-17 __
[read more]

HSM 1st Ed,
page 14-17 .
[read more]

HSM 1st Ed,
page 14-19 ..
[read more]

HSM 1st Ed,
page 14-19 .
[read more]

HSM 1st Ed,
page 14-20 ...
[read more]

HSM 1st Ed,
page 14-20 ..
[read more]
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Generate Critical Values
and Assign

EXAMPLE 5. New York State Department of Transportation Evaluation of Curve Radii as a Potential Risk Factor

Percent

501-700

101959
Curve Radii
B Crashes

State Systern Lane Departures:
B Segments Undivided Rural 2-Lane, Posied Speed of 55 mph
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Source: New York State Department of Transportation Office of Traffic Safety and Mobility



Data Needs

e« SHSP
 Crash Data

 Roadway
—MIRE



Element 1: Step 2

Step: Screen and Prioritize Candidate Locations

Identify Focus Crash Types and Risk Factors

Screen and Prioritize Candidate Locations

LY Task 1: ldentify Network Elements to Analyze
Task 2: Conduct Risk Assassment
Task 3: Pricritize Focus Facllity Elements

Select Countermeasures

t Pricritize Projects
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Step 2: Task 1

Task 1: Identify Network Elements to Analyze

Identify Focus Crash Types and Risk Factors

screen and Prioritize Candidate Locations

Task 2: Conduct Risk Assessment
Task 3: Pricritize Focus Facllity Elements

. Task 1: Identify Network Elements to Analyze |_‘

Select Countermeasures

'
Prioritize Projects f
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Step 2: Task 2

Task 2: Conduct Risk Assessment

Identify Focus Crash Types and Risk Factors

Screen and Prioritize Candidate Locations

Task 1: ldentify Network Elements to Analyze |_‘
Task 2: Concduct Risk Assessment
Task 3: Prioritize Focus Facllity Elements

Select Countermeasures

' L
Prioritize Projects ’
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Step 2: Task 3

Task 3: Prioritize Focus Facility Elements

ypes and Risk Factors

Screen and Prioritize Candidate Locations

Task 1: ldentify Network Elemenis to Analyze
Task 2: Conduct Risk Assessment
Task 3: Prioritize Focus Facility Elements

*
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lllinois DOT

Data Collection Excel Intersection Layout 1 /\ | — —— /\
Immeﬁlnﬁ Data Shee

€H 11 & CH 32 Hural 1or 2 Way Stap ) Compromise Na Mo 2 2 2,100 2,100 1,050 1,080 2,100 1,080 1,838 Na Na ] o o 1 2l
1502 CH 15 [West) & Hwy 49 Aural 1 or 2 Way Stap a South Homer Na Mo 2 2 3,100 2650 3,100 250 2,700 2,700 3,100 2,700 4,350 DLETL ¥es Na a a o o a
2802 CH 28 & Kirby Ad Urban Signalized; 2-Phase; Actuated F Champaign Yes Yes 2 2 7200 5800 7,000 4600 2950  4E00 7,200 4,600 10,275 TET Ma Ma a 2 2 [ a
20-03 CH 20 & US Hwy 45 Aural 1 or 2 Way Stap a Somer s Wes 4 2 10,3500 2550 10,350 |00 2,500 2,800 10,350 2,500 11,300 0280 e Na a 2 F 1 &
1201 CH12&CH 20 Aural Unknown a Stanfon Na Mo 2 2 L] 1,100 1,100 1,000 250 1,000 1,100 1,000 1,350 0505 Na s a 2 F o 1
14-01 CH 14 & Hwy 45 Rural 1 or 2 Way Stop 4 Zouth Homer Mo Mo 2 2 2,800 2,800 2,800 200 450 450 2,800 450 3,128 061 Mo Mo a e a L] 2
18-06 CH 18 & US Hwy 45 Aural 1 or 2 Way Stap 3 Talono s Wes 4 2 8,700 2,500 8,700 200 2,500 2,800 8,700 2,800 10,E50 LiFL L Na Na a a 1 o a
1&-01 CH 18 & CH 18 Rural lord 4 Talano Mo Mo 2 2 7% 750 750 3,300 1,000 3,300 3,300 750 2,563 02T Fes Mo a i 1 (] 3
18-05 CH 18 & US Hwy 45 Urban Signalized; Z-Fhase; 3 Talono es fes 4 [1] 11,500 10,500 11,500 o 4,200 4,200 11500 2,200 13,100 0365 fes Mo ] [ 2z 1 10
51-04 CH 51 & US Hwy 136 Urban Signalized; Z-Fhase; 3 Fantoul es Yes 4 L] 2,100 a 4,100 2300 10,000 10,000 10000 4,100 12,000 o410 fes Na a o o o 4
51.01 CHE1 & US Hwy 136 Urban 1 o0 2 Way Stap a Fantoul Na es 1 2 1,200 00 1,200 1rE00 12,600 12,600 12600 1,200 13,450 fille-L Fes Na a o 1 1 1
3201 CH 32 & US Hwy 136 Rural 1 or 2 Way Stap a Harwood Na Mo 2 2 1,200 2,400 2,400 250 3,200 3,100 3,100 2,400 4475 0TTa fes fes a a 1 o F
S0-02 OH 50 & OH 54 West Rural 1 o0 2 Way Stap a Mahomet es No 2 2 2,300 3,600 3,600 2,100 %0 2,100 3,600 2,100 4,125 0583 Fes Na a o 1 1 1
01~z CH1&CHI11 Rural 1 o0 2 Way Stap 3 Hensley Na Mo 2 o o 2,350 2,350 750 2,850 2,880 2,850 2,380 2918 OLEZS Na Na a a o o 1
13-01 CH13&CH 1% Aural 1.or 2 Way Stap a Sauth Homer Na Na 2 2 280 Ton J00 2,500 2,700 2,700 2,700 J00 20758 0255 Na Na a o o o a
11-02 CH11&CH 12 Rural 1.or 2 Way Stop 4 Compromise MNa Mo 2 2 450 =00 aoa 1,050 1,200 1,200 1,200 aoa 1,750 DEsT Ma MNa a o o L] a
1503 CH 15 [East) & Hwy 49 Rural 1 o0 2 Way Stap a South Homer Na No 2 2 3,100 3,100 3,200 2,150 150 2,180 3,100 2,180 4,300 0ESq Fes Na a a o o a
0E-01 CHE&CH1T Rural 1.or 2 Way Stop 4 Ladorus MNa Ma 2 2 1,100 L1 1,200 o0 1,800 1,600 1,600 1,100 1,713 n.E88 MNa MNa a a o L] a
0&-02 CHE & CH 30 Aural 1.or 2 Way Stap a Exst Bend Na Nao 2 2 300 (=21 BE0 200 400 200 (=] 400 a7 0ELS Na Na a a o o a
17-01 EH1TE EH 18 fural 1.or 2 Way Stap Fl Pesotum Ma Ma 2 2 800 50 800 1,100 1,150 1,180 1,180 800 1,700 oTes Ma Ma a a o o a
5103 €H 51 [Exst]) & Hrary 45 Urban Signalized; 2-Phase; Fixed 4 Ludliow Yes Yes a 2 5300 7100 7,300 4550 4,300 4580 7,100 4550 10,626 o641 es Ma a a 2 o 10
01-03 CH 1 & US Hwy 136 fural 1.or 2 Way Stap Fl Earst Bend Ma Ma 2 2 780 2,600 2,600 2650 2500 2,650 2,680 2,600 4,250 oem Ma Ma a a 2 o a
50R04 CH 5D & 174 WE Bamps fural Unkriowm 4 tahomet Yes Yes 2 o 8700 8700 9,700 o 1,300 1,300 5,700 1,300 11,000 [EET] es Ma a a o 1 a
1803 CH 18 & I-57 S8 Ramps fural Unknown 4 Talono Ma Ma 2 o 500 a 500 4000 4000 4000 4000 oS00 4,500 0225 Yes Na a o 1 ] 5
50-01 CH 50 & US Hwy 130 Rural 1.or 2 Way Stop 3 Mahomet Mo fes 2 o 2,550 a 2,550 10,400 10,400 10400 10400 2,580 11,675 0245 es Mo Qa ] @ i 5
17-02 CH 17 & US Hwy 35 Rural 1 or 2 Way Stap q Pesotum Yes fes 2 2 8,500 3,850 8,500 300 1,300 1,300 2,500 1,300 BATS 0153 Yes Na a o 1 o 3
50-05 CH 50 & 174 EB Ramps Rural Unknown 4 Mahomet Ma es 2 o 7,500 7,500 7,500 o 1,200 1,200 7,500 1,200 2,100 0152 Fes Mo a ] i L] 3
50-03 CH 50 & CH 54 East Rural Alkway Stap Bl Mahomet Mo Ma 2 2 6,500 2,700 2,700 &50 2,550 2,550 8,700 2,550 2,700 0263 es Mo Qa ] @ i F
20-02 CH 20 & 1-57 MEB Ramps Rural Unknowr a Hensley Na Mo 2 o o S50 950 55600 5,600 5,600 5,600 950 6550 01Te Na Na a a o o z
51-02 CH 51 (West] & Hwy 45 Urban Signalized; Z-Fhase; Fived q Fantoul Yes fes 4 2 7,100 7100 71000 oo 450 oo 7,100 J00 7875 ooag Yes Na a o o o z
2501 CH 2% & Windsor Rd Urban Alkday Stap a Champaign Na es 2 2 5,600 2,850 5,600 5,400 2,850 5,400 5,600 5,400 250 09654 Na Na a a o o 1
20-05 CH 20 & CH 22 Rural 1 or 2 Way Stap q Ogden Na Mo 2 2 950 B0 950 a50 1,050 1,080 1,050 950 1725 0505 Yes Na a a o o 1
20-02 CH 20 & OH 24 Rural 1 o0 2 Way Stap a Stanton Na Mo 2 2 ars 400 400 a50 200 a50 =50 400 1,213 0az1 Na Na a a o o 1
30-01 CH 30 & US Hwy 136 Rural 1 o0 2 Way Stap 3 Brown Na No 2 [i] 1,800 a 1,200 21,500 2,200 2,500 2,500 1,800 2200 0720 Na Na a a o o 1
0&-01 CHE & Hay 47 Aural 1.or 2 Way Stap a Brown Na Na 2 2 3,400 3550 3,550 175 250 250 3,550 280 1588 0070 Na Na a o o o 1
0e-02 CHO & CH2Z2 Aural 1.or 2 Way Stap a Kerr Na Nao 2 2 175 175 175 75 200 200 200 175 313 DETS Na Na a a o o 1
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lllinois DOT

Data Collectigp | Intersection Layout 2

o [1] 1 [i] o [§] [4] 1 2 2
15-02 o o 0.000 Ma Na Ne =5.00 Yes Yes o i} i} 1 1 a (i} 2 2 16
25-02 12 Fi 0.640 No Mo No 0.59 No Mo o o 0 o o 1 o 1 2 17
20-03 1 2 0.533 Mo Mo No 352 No Mo 0 o 1] o o] 1 L1} 1 2 18
12-01 5 2 1.405 No Mo Ne 4.18 No Mo (1] o i} 1] o 1 (1] 1 2 19
14-01 4 2 0.701 MNo Mo No 2.44 No Mo 0 o 1] L1} o] 1 L1} 1 2 20
18-06 10 i 0.515 Mo Mo No 165 No Mo 0 o i} L1} o 1 L1} 1 2 21
18-01 5 1 1.069 Mo Mo No 2.04 No Mo 0 0 0 '] 1] 1 1] 1 2 22
18-05 13 o 0.544 Mo Mo No 10 No Mo L1} ] 0 o o o 1 1 [u] 23
51-04 4 o 0.183 Mo Yes Ne 0.27 Ne Mo [1] 1 0 (1] o i} 1] 1 1] 24
51-01 3 o 0.122 Yes Mo No 0.15 No Mo 1 ] 0 o o o L1} 1 [u] 25
32-01 3 o 0.367 Mo Mo No =5.00 Yes Mo L1} ] 0 1 o o L1} 1 [u] 26
50-02 3 o 0.399 No Mo Ne 0.70 Nao No [1] o 1] 1] o 1] 1 1 a 27
01-02 1 o 0.184 Mo Yes No 256 No Mo L1} 1 0 o o o L1} 1 [u] 28
13-01 L1} o 0.000 Mo Yes No 192 No Mo L1} 1 0 L1} o o L1} 1 [u] 29
1102 o o 0.000 Mo Mo No 4.17 No Yes L1} ] 0 o 1 [u] L1} 1 [u] 30
15-03 o o 0.000 Mo Mo No 027 No Yes L1} ] 0 o 1 o L1} 1 [u] 31
0&-01 1] o 0.000 No Mo Yes 0.85 No Mo [1] o 1 1] o 1] [1] 1 1] 32
08-02 o o 0.000 Mo Yes No 102 No Mo L1} 1 0 o o o L1} 1 [u] 33
17-01 L1} o 0.000 Yes Mo No 0.1z MNo Mo 1 v] 0 L1} o o L1} 1 [u] 34
51-03 12 o 0.619 Mo Mo No 0.08 Mo Mo o v] 0 o o 1] L1} 1] 1] 35
01-03 10 o 1.289 Mo Mo No 303 MNo Mo L1} ] 0 o o o L1} [u] [u] 36
50-04 g o 0.448 Mo Mo No 0.3z MNo Mo L1} v] 0 L1} o o L1} [u] [u] EX)
18-03 B o 0.671 Mo Mo No 267 Mo Mo o v] 0 o o 1] L1} 1] 1] 38
50-01 & o 0.282 Mo Mo No 0.4z MNo Mo L1} ] 0 o o o L1} [u] [u] L]
17-02 4 o 0.319 No Mo Ne 136 No Mo [1] o 0 1] o 1] [1] 1] 1] 40
50-05 4 o 0.241 Mo Mo No 009 No Mo L1} ] 0 o o o L1} [u] [u] a1
50-03 3 o 0.169 Mo Mo No 0.70 No Mo L1} ] 0 o o o L1} [u] [u] 42
20-02 2 o 0.167 Mo Mo No 045 No Mo o v] 0 o o 1] L1} 1] 1] 43
51-02 2 o 0.143 Mo Mo No 0.08 No Mo L1} ] 0 o o o L1} [u] [u] a4
25-01 1 o 0.066 Mo Mo No 059 No Mo L1} v] 0 L1} o o L1} [u] [u] a5
20-05 1 o 0.318 Mo Mo No 299 No Mo L1} ] 0 o o o L1} [u] [u] a6
20-04 1 o 0.452 Mo Mo No 266 No Mo L1} ] 0 o o o L1} [u] [u] a7
30-01 1 o 0.161 No Mo Ne 0.40 No Mo [1] o 0 1] o 1] [1] 1] 1] 48
08-01 1 o 0.149 Mo Mo No m No Mo L1} ] 0 o o o L1} [u] [u] a3
0%-04 1 o 1.753 Mo Mo No 058 No Mo L1} ] 0 o o o L1} [u] [u] 50
55-02 1 o 0.142 No Mo Ne 0.46 No Mo [1] o 0 1] o 1] [1] 1] 1] 51
20-01 o o 0.000 Mo Mo No 027 No Mo L1} ] 0 o o o L1} [u] [u] 52
0%-01 L1} o 0.000 Mo Mo No 1.00 No Mo L1} v] 0 L1} o o L1} [u] [u] 53
0%-03 o o 0.000 Mo Mo No 1.00 No Mo o v] 0 o o 1] L1} 1] 1] 54




Summary

Supplements traditional approach

Appropriate on local roads where
there are few crashes over a lot of
miles of roadway

Allows pro-active approach

Can be used as a Network
Screening technique

Data Driven
Utilizes MIRE type data
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Questions

Dale Reed Lighthizer, PhD, PE

Senior Research Engineer

Center for Technology & Training

Department of Civil & Environmental Engineering
Michigan Technological University
269-217-6100
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