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Roundabout Study Locations




rash Analysis Result




All 30 Sites

Total Crashes 46.2% (5.2)
Injury Crashes - All Types 75.3% (4.9)
Injury Crashes - KAB 85.0% (6.5)

Frontal Impact Crashes* 75.6% (3.9)
Rear End Crashes* 29.9% (13.2)
Sideswipe Crashes* 20.1% (28.9)

56.0% (5.0)
2.8% (18.2)




SOURCE: NCHRP 672 (2010)




Safety Performance First Year After Installation
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Sites with Bicycle Crashes

Bicycle Crashes

Before (30 Sites)

After (54 Sites)

Injury
Type

\Vehicle
Impact
Speed

Location

Injury
Type

Vehicle
Impact
Speed

Location

WT Weaver @ University Heights

10 mph

inside

US 421 NB Ramp @ Williams

5 mph

entry

US 421 SB Ramp @ Williams

15 mph

inside

Ninth @ Davidson

\Voit Gilmore @ Knoll

20 mph

xwalk

Pullen @ Stinson

Wlr|lo|lRr|lolo|r~ | #®

Al |lO|lR|R|O]H

5 mph

entry

No Pedestrian Crashes (Before or After)







Crashes

250+

200 -

150

100 -

236

Daylight

56.0% (5.0)

2.8% (18.2)

() = standard deviation of an estimated value

O Before
B After

Dusk/Dawn Dark-Lighted
Roadway

Lighting Condition

Dark-Roadway
Not Lighted







SINGLE LANE

Total Crashes

KAB Injury Crashes

Mini & Compact

60.7% (7.5)

100%

Mini

57.7% (17.1)

100%

Compact

61.9% (8.1)

100%

Standard & Large

56.3% (6.3)

84.8% (9.0)

Standard

58.9% (7.3)

90.5% (9.0)

Large

51.4% (12.1)

80.7% (13.6)




Total Crashes | KAB Injury Crashes

Single Lane
(All, Non-Ramp) 23 57.8% (4.9) 89.6% (6.1)

Double Lane 11,29 (42.1)

Ramp | 6 | 25%(198) | 758%(145)




ﬁmﬁ”t

Before Period KAB
Control Type |Sites| Total Crashes | Injury Crashes

Two-Way Stop 47.7% (5.7) 78.1% (9.6)

Signalized n 41.2% (11.8) 100%




KAB
Number of Legs Total Crashes | Injury Crashes
sleg | 8 | 571%(7) | 89.3%(10.)

56.2% (56) | 9026 (69

* All Sizes of Single Lane, Non-Ramp Roundabouts




Crash Analysis Results — Bypass Lanes

Avg. Sideswipe
Crashes/Yr/Site

Avg. AADT

(Excluding Ramps)

Bypass Lane

10,800

No Bypass Lane

8,000







Comparison of Single Lane Roundabouts, All-Way Stops, Two-Way Stops & Signals




Comparison of Multi Lane Roundabouts, 2-Way Stops & Signals







KAB
Approach Speed Limits Total Crashes | Injury Crashes

Low Speed (< 45 mph) 39.9% (7.9) 90.9% (6.4)

High Speed (> 45 mph) 52.6% (6.7) 79.0% (11.1)




Estimated Speeds at
Crash Impact (30 Sites)

Before

% Difference

Average Speed

18.2

-17%

Average Speed: Vehicle 1

16.8

-2%

Average Speed: Vehicle 2

Max Speed

19.7

70

-32%

55

Interquartile Range (IQR)*

5-30 [25]

5-20 [15]




Ing & Marking Prac




Advanced Warning Signs

MUTCD 2009

MUTCD 2009 |

———————————————————




NC Advanced Warning Sign Practices




NC Advanced Warning Sign Practices







NCHRP 672 Roundabout Guide (2010):

MUTCD. In practice it is difficult to define an appropriate advisory speed: Should
it be related to the slowest speed for through traffic (V2), the slowest speed of all
movements (typically V4), or another speed (such as zero for potentially coming
to a stop at the yield sign)? In addition, advisory speed plaques are usually only
used for turns and curves, not intersections.
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Average Crashes Per Year at Sites With and Without Advisory Speed Limits

Ramp with Advisory
Speed

Ramp without
Advisory Speed

High Speed with
Advisory

High Speed without
Advisory

10 mph
15 mph

20 mph

Low Speed with
Advisory Speed

None

Low Speed without
Advisory Speed










Rural Signing & Marking Examples







Pedestrian Accommodations




Pedestrian Accommodations




Pedestrian Accommodations




Bicycle Accommodations




Marking Type

% of Roundabouts [#]

Yield Entry Lines

72% [39]

Dashed Entry
Lines

72% [39]

“Yield” Markings

6% [3]

Advance Arrow
Markings

13% [7]

In Circle Arrow
Markings

19% [10]

Marked
Crosswalks

59% [32]




Collision Diagrams




BEFORE (8 Years of Data)




AFTER (8 Years of Data)




BEFORE (7 Years of Data)

INTSECTION ADT TOTAL 3,000

|.00
2,T 300




AFTER (7 Years of Data)




BEFORE (6 Years of Data)




AFTER (6 Years of Data)




BEFORE (3 Years of Data)










AFTER (4 Years of Data)




BEFORE (8 Years of Data)

INTSECTION ADT TOTAL 17,000
1,00

E 9TH ST




AFTER (8 Years of Data)




INTSEEITION ADT TOTAL 27650 INTSEITION AOT TOTAL 34850
£ {

BEFORE (9 Years of Data) BEFORE (6 Years of Data)




AFTER (9 Years of Data) AFTER (6 Years of Data)




BEFORE (4 Years of Data)




AFTER (4 Years of Data)




Recommended Crash Reduction Factors:

Total Crashes -46%0
Injury Crashes -15%
Frontal Impact Crashes  -76%




QUESTIONS?

Contact info:
clsimpson@ncdot.gov
919-662-4607






