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Why Intersection Safety?

A small part of overall highway system, but -
 In 2008 — 7,772 fatalities related to intersections

(21% of Total Highway Fatalities)

dEach year more than 3.17 million intersection
crashes occur (over 55% of all reported
crashes)
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2008 US National Total Crash
Characteristics

Fatal/Injury

Crash Type Total Crashes Crashes

Number | % |Number| %
Non Intersection | 2,638,000 722,680 43%
Stop/No control

Intersection

984,000

Signalized
Intersection

321,520

0
380,51

Unclassified

1,005,000

240,306

Total

5,801,228

1,637,476

100%
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2008 Traffic Fatalities (FARS)

US Pennsylvania New
Jersey
Total 37,261 1,468 590
Fatalities
Roadway 19,794 901 216
Departure (53%) (61%) (37%)
7,772 260 206
Intersections | (219) (18%) (35%)
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Systematic Approach to
Intersection Safety

 Rather than focusing on only a few
Intersections with the highest number

of crashes — “Top Down” (typical
HSIP program)

d Systematic Approach focuses on
the intersections with the majority of
the crashes — “Bottom Up”
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Developing and Implementing
Intersection Safety Plans

u |mp|ementing d South Carolina
the “ Systematic

 Louisiana
Approach to

. J Missourl
Intersection .
,, d Florida
Safety |
d Indiana
 Mississippl

d Georgia
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Systematic Approach to
Intersection Safety by the States:
Implementation Plans

1 Identify those intersections that make
up 40 to 60% of state total crashes

d Improve with low cost signing and
marking and signal improvements:
warning signs, double up, oversize,
markings, Signal head per lane with
backplates, etc.

 Break down the improvements into a
series of annual elements over 5 years

Feb 2, 2010 Safety and Design National Technical 7
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Systematic Approach to
Intersection Safety

Application of low cost counter measures:
d Signing and
d Marking and
d Minor Signal Visibility measures

- Rather than high cost geometric
reconstruction of intersections

Feb 2, 2010 Safety and Design National Technical
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Low-Cost Safety Enhancements for .
Stop-Controlled and Signalized Intersections

Intersection
Safety
counter-
measures
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CATEGORY A BAPRCHVE MARALEMERT OF ALCESS

UNSIGNALITED INTERSECTION SAFETY STRATEGIES
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Systematic Approach to
Improving Intersection Safety

- o
ONLY |ONLY
iona

Warning

= K
 The BASIC Elements of Applying
the two guiding principles of BEST X
Intersection Safety: Clarify and | P vl
. . [maso_Ave |
Simplify :
Feb 2, 2010 Safety and Design National Technical 11

Services Team



Systematic Approach to Improving
Intersection Safety

Warnlng \

d The BASIC Elements of Applylng the e
two guiding principles of BEST ¢
Intersection Safety: Clarify and Simplify [P

Feb 2, 2010 Safety and Design National Technical 12
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Clarify and Simplify Example:
Warning

dSignal
Control of 2
rural State

Highways

Feb 2, 2010 Safety and Design National Technical
Services Team
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Clarify and Simplify Example:

4 Signal
Control of 2
rural State
Highways

o .'"+: | 3 :_ -I-- "ol i
Feb 2, 2010 Safety and Design National Technical
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Clarify and Simplify Example:

Jct US 93
Whitefish

Kalispell

e
— | U Signal
| Control of 2
~ |rural State
| Highways

Feb 2, 2010 Safety and Design National Technical 5
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Clarify and Simplify Example:

[

LR \r
Lane Use W’

Signing -

T DUSINESS Checking
i BT = o s o

d Signal
Control of 2
rural State
Highways

Feb 2, 2010 Safety and Design National Technical 16
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Clarify and Simplify Example:

= -~ Signal Head
AN - perLane

- Far Side

= Supplemental

Slgnal Head

- |0 Signal
mﬂ«: Control of 2
| rural State

- Highways

Feb 2, 2010 Safety and Design Natlonal Technlcal
Services Team
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Pennsylvania

Intersection Crashes Intersection Crashes Fatalities

2004-2008 Percentage | Total | Percentage
State Rural 11.61% | 508 29.57%
Signalized 1.58% 44 2.56%
Stop-Controlled 547% | 309 17.99%
Unknown/Other 4.56% 155 9.02%
State Urban 57.83% | 938 54.60%
Signalized 28.62% | 419 24.39%
Stop-Controlled 13.80% | 285 16.59%
Unknown/Other 3 80/ E 15.41% | 234 13.62%
Local Rural 2.98% 32 1.86%
Signalized 0.22% 0.12%
Stop-Controlled I\Ia-H-G-H-a:l 1.54% 0.47%
Unknown/Other 1.22% 22 1.28%
Local Urban 20% 27.58% | 240 13.97%
Signalized 7.86% 72 4.19%
Stop-Controlled 12.26% 94 5.47%
Unknown/Other 1.47% 74 4.31%
Grand Total , 33 100.00% | 1,718 100.00%




Systematic Approach to Intersection Safety

— 1. Signal Visibility:

1 head for 4 heads for 4 lanes 1 head for
/l Rt lane

|
o = . w ot
e ; P o
L] [ ] I et 7 _
5 _' = 3 B
: - 1
1 -
= i

CRF = 28% total
crashes

CRF = 35% right
angle crashes

*NCHRP 500,
Strategy 17.2
D2: Improve

Visibility of
Signals

Feb 2, 2010 Safety and Design National Technical
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Systematic Approach to Intersection Safety

_ 1. Signal Visibility:

2 head for 2 Lt lanes _ 2 heads for 2 lanes ___ 1 head for
| 1 Rtlane

=

xﬂn,m

e = AN
- -

CRF =28% total o e it

crashes A T
angle crashes P D2: Improve Visibility of Signals
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Systematic Approach to Intersection Safety
— 1. Signal Visibility:
B

A
A T

Jackson, MS

4 approach lanes
4 signal heads

Feb 2, 2010 Safety and Design National Technical 21
Services Team

- Place Primary Signal Heads'
over each Through lane



Systematic Approach to Intersection Safety
— 1. Signal Visibility:

- Place Primary Signal Heads over .
each Through lane

=

THRP L
= oF YRR

~"

|
::4.---_' 3

"~ CRF =28%
total cras_hes_ S g

- Columbia, SC | | r : |
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Systematic Approach to Intersection Safety

_ 1. Signal Visibility:

Lakewood, CO

Feb 2, 2010 Safety and Design National Technical 23
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Systematic Approach to Intersection Safety

_ 1. Signal Visibility:

- Add Primary Head

e

Lakewood, CO

Feb 2, 2010 Safety and Design National Technical 24
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Systematic Approach to Intersection Safety

— 2. Signal Visibility:

Add Supplemental Signal Head(s) .

# 1 Right Hand
Curve

d Supplemenal
Signal on span
wire

Feb 2, 2010 Safety and Design National Technical 25
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Systematic Approach to Intersection Safety

— 3. Signal Visibility:
Add Back Plates

No Back Plates Back Plates

B CRF = 50% right angle crashes

Feb 2, 2010 Safety and Design National Technical 26
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Systematic Approach to Intersection Safety
—4. Signhal Clearance Intervals:

1. Update Yellow Clearance Interval
Yellow Time

All-Red Time

Table 13-2 Formula to Calculate /

NY study:
9% decrease \&

+ Clearance Interval Time

IN Mmulti-
vehicle
crashes

*NCHRP 500,
Objective 17.2

A2 — Optimize
Clearance
Intervals

Feb 2, 2010

OP = ¢ 4 W it W+ L _
Za 20 (64,415 v
where
LY | non-dilemrma change period (Change + Cleasance Intervals)

perception-rewction time (nominally 1 sec)

=
B e O i

upproach spead, mys [fids]
1 percent grade (posilive for upgrade, negative for down prade)
] deceleration rate, m/s” {typical 3.1 mds™) [T5%7 Cvpical 10

fifs=1]
width of inlersection. curb to curh, m [i]
length of vehicle, (ypical 6 m) [t (Cepical 20 ()]

Source: Determining Vekicle Signal Chonge and Clearance Tntervals,
Publication IR-073, Washington, [.C.: Institute of Transportation
Engineers, 1994,

Safety and Design National Technical
Services Team

NY study:
CRF =8%
total
crashes
CRF = 12%
Injury
crashes
CRF =39%
ped crashes
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Systematic Approach to Intersection Safety
—5. Signal Coordination:

CRF = 12% to 38% RIS &
of total crashes — & [ 5o/
3 studies

CRF = 32% right
angle crashes

*NCHRP 500,
Objective 17.2 A4

— Employ Signal
Coordination

Feb 2, 2010 Safety and Design National Technical 28
Services Team



Systematic Approach to Intersection Safety

l"
f
{ W

.ﬂ#?.'- "

—Signhal Example:
Bﬁfme 31d St. South of SR16

{
P 4
'.'\. —_—

I-.-.

[ Ohio — 90t Worst Intersection for State — 184
crashes in 3 years

Feb 2, 2010
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Systematic Approach to Intersection Safety
Signal Example:

ldentify Underlying Crash Cause:
JAIRS Crash Data identified 85% of
Crashes were Red Light Running

l

Apply two guiding principles for design
and operation of an intersection:

d Clarify

d Simplify

Feb 2, 2010 Safety and Design National Technical 30
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Systematic Approach to Intersection Safety
Signal Example:

J Removed 7 signs including 2 overhead
guide signs from overpass

 Signal Heads Positioned over Lanes into
Driver’s Line of Sight

 Lowered signal heads on Mast Arms

d Added Supplemental Left Hand Signal
J Added Back Plates to Signhal Heads

J Removed two street light poles

Feb 2, 2010 Safety and Design National Technical 31
Services Team




Systematic Approach to Intersection Safety

Signal Example: |
wt A I@r 314 St. South of SR16
e (LB Entrance

J 4 month Period Before _ 1 Crashes
J 12 month Period After - 7 Crashes

Feb 2, 2010 Safety and Design National Technical 32
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Systematic Approach to
Intersection Safety by the States:
Implementation Plans

d 12 states have developed Implementation
Plans for Systematic Approach to Intersection
Safety todate

d 7 states are actively reviewing the identified
Intersections and conducting engineering field
reviews.

d 7 states have revised their engineering
standards to provide for enhanced low cost
signing and marking and for signal head per
lane with back plates

d 3 states have let contracts for the first year
annual element for systematic improvement

Feb 2, 2010 Safety and Design National Technical 33
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Systematic Approach to Intersection Safety —

Results:
South Carolina:

J A Before (3 years of crash data) and After

Study (3 years of crash data) was performed on
the first 91 locations improved in 2003.

 Crash Rate Reduction of 54.7%
 Severity Index Reduction of 54.5%

d A Injury percentage reduction of 34.8%
A Fatality percentage reduction of 75%
1 Average Benefit/Cost ratio was 385.

Feb 2, 2010 Safety and Design National Technical 34
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Questions and Discussion:

Feb 2, 2010 Safety and Design National Technical
Services Team
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