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Presentation Objective 0 amois Caoma

AWhat is Roadway Departure and the
scale of the problem

AWhy is FHWA focused on Horizontal
curves

A Summary of some new improvements
that help improve safety at horizontal
curves and how it can be implemented
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Crashes
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2% Departures

Roadway Departure Crash - A non-intersection crash in
which a vehicle crosses an edge line, a centerline, or
otherwise leaves the traveled way.
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Roadway Departure:

i A fntersection crash which occurs
after a vehicle crosses an edge line or
centerline, or otherwise leaves the traveled

way. 0
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Roadway Departure:

i A fAntersection crash which occurs
after a vehicle crosses an edge line or
centerline, or otherwise leaves the traveled
way. 0




fatal crash locations
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How do you target Roadway Departure Crashes?

ARandom
Advoidance

AGeometric
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Horizontal Curves and Safety e
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) Average crash

N rates for
. horizontal curves
5 | e is about 3 times
S that of tangent

segments
;Zg?negﬁts ?rl;rr:/ Se i?is 2 (Sj Source: Glennon, et al, 1985 study for FHWA
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Some New Changes for
Horizontal Curves
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Manual on Uniform
Traffic Control D i

Section 2C.02 Application of Warning Signs

Standard:
The use of warning signs shall be based on an

engineering study or on engineering judgment.

Section 2C.06 Horizontal Alignment Warning Signs

Standard:
In advance of horizontal curyves.on freeways, on expressways, and

on roadways with more thag 1.000 AADTJthat are functionally
classified adlarterials or collectorsthorizontal alignment warning

signg shall be used in accordance with Table 2C based on the speed

di fT erent. ween roadwayos
85th-percentile speed, whlchever Is higher, or the prevailing speed on
the approach to the curve, and the




2009 MUTCD Chapter 2C

Table 2C-5. Horizontal Alignment Sign Selection

Type of
Horizontal
Alignment Sign

Difference Between Speed Limit and Advisory Speed

5 mph

10 mph

15 mph

20 mph

25 mph or
higher

Tum (W1-1), Curve (W1-2),
Reverse Turn (W1-3), Reverse
Curve (W1-4), Winding Road (W1-
5), and Combination Horizontal
Alignment/Intersection (W10-1)
(see Section 2C .07 to determine
which sign to use)

Recommended

Required

Required

Required

Required

Advisory Speed Plague (W13-1F)

Recommended

Required

Required

Required

Required

Chevrons (W1-8) and/or One
Direction Large Arrow (W1-6)

Optional

Recommended

Required

Required

Required

Exit Speed (W13-2) and Ramp
Speed (W13-3) on exit ramp

Optional

Optional

Recommended

Required

Required

Chevrons required where the Curve Differential Speed is 15mph or more




2009 MUTCD Chapter 2C

Table 2C-6. Typical Spacing of Chevron Alignment Signs on Horizontal Curves

Advisory Speed Curve Radius Sign Spacing
15 or less Less than 200 40
20 to 30 200 to 400 a0
3o to 45 401 to 700 120
50 to 60 701 to 1,250 160
More than 60 More than 1,250 200

Note: The relationship between the curve radius and the advisory speed shown
In this table should not be used to determine the advisory speed.




2009 MUTCD Chapter 2C :

Support: Among the established engineering practices that
are appropriate for the determination of the recommended
advisory speed for a horizontal curve are the following:

A. An accelerometer that provides a direct determination of
side friction factors

B. A design speed equation
C. Atraditional ball-bank indicator using the following criteria:

16 degrees of ball-bank for speeds of 20 mph or less
14 degrees of ball-bank for speeds of 25 to 30 mph
12 degrees of ball-bank for speeds of 35 mph and higher




2009 MUTCD Chapter 2C :

Support:

The 16, 14, and 12 degrees of ball-bank criteria are
comparable to the current AASHTO horizontal curve design
guidance. Research has shown that drivers often exceed
existing posted advisory curve speeds by 7 to 10 mph.

See the nNnGuideli nes for Det ¢
Speedso by Robert Seyfried a
Journal
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Source: Texas Transportation Institute
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Orient Chevron to Traffic Approach 060
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Improving Friction to a0, S
Keep Vehicles on the Roadway

0,0

Crash Types addressed by improving
pavement friction:

A wet weather

A other skidding

(e.g. too fast for conditions)
A curves Payement

Friction

Guide for
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15.2 A7 Provide skic
pavement surfaces

Strateqy 15.2 AT: Provide Skid-Resistant Pavement Surfaces (T)

General Description

Current design criteria for horizontal curves are formulated to provide comfort to the driver
in tracking the curve while keeping vehicles from skidding on wet pavements. The criteria




