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Session 1:
Roadside Safety Problem, Clear Zone and
Warrants for Barrier
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At the end of this session, you will be able to:

» Describe the primary Roadside Safety
Concerns in North Dakota.

» ldentify the need for training.
» Define clear zone and barrier guidelines.
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(Roadway Departure Fatalities 2017)
National (North Dakota)
19,033 (59)

Other,
2,811, 15% (13, 22%)
Barrier Ends,
162, 1% (0, 0%)
Barrier,
893, 5% (0, 0%)

Rollover/Overturn,
7,796 , 41% (42, 71%)

Embankment/Ditch/.
Culvert/Curb,
1,359, 7% (3, 5%)

Utility Poles,
1,136, 6% (0, 0%)
Trees,
4,876, 25% (1, 2%)

Ref: FARS Data — Most Harmful 2017
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North Dakota Total Fatalities vs.
Roadway Departure Fatalities

M Total Fatalities ™ Roadway Departure Fatalities

160

Fatalities

2013 2014 2015 2016 2017
In the past 5 years, over 3/4 of fatalities involved
roadway departures

| Ref: FARS Data — 2017
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Lane Departure

On North Dakota roadways, there
were 1,581 serious injury lane-
departure crashes resulting in 1,906
serious injuries between 2012 and
2016. This is an average of 381
serious injuries per year and
accounted for nearly 58% of serious
injury crashes during the 5-year study
period (NDDOT, 2017).
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U.S. Department of Transportation
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'v Administration

- Clear Zone

Traveled Way Shoulder

The unobstructed, traversable area provided beyond the edge of
the through traveled way for the recovery of errant vehicles. The
clear zone includes shoulders, bike lanes, and auxiliary lanes,
except those auxiliary lanes that function like through lanes.

Ref: AASHTO ROADSIDE DESIGN GUIDE, 4" EDITION, Glossary
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Available Clear Zone = Area Existing for recovery

Design Clear Zone = A selected value used for design
to provide recovery area for the majority of errant
drivers
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©

Clear ZOnefP: =

Do not compromise available
clear zone

Strive to maintain what you
already have

Do not use the Design clear zone
to reduce the area available to
an errant vehicle

U.S. Depariment of Transportafion
Federal Highway
Administration =~ ==

B e

Do Not Compromis
e S — — A i »;_:-",“t;, -
= - 4 oot S IS S = e
Added trees in
available clear
zone
N T S
-
Vehicle
encroachment
US. Depariment of Transportation <Rl ol —

©

Federal Highway ey S —
Adminisiration [ um—

Participant Notebook

Page 1-9



FAST Act Guardrail Safety Training — Highway Barrier Installation, Inspection and Maintenance Training

Session 1: Roadside Safety Problem, Clear Zone and Warrants for Barrier

» Slope Type and Steepness
» Design Speed

» Traffic Volume

» Horizontal Curvature
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ND: Foreslopes 3:1 or steeper require
i guardrail. (Depending on height)
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Clear Zone

O

5. Department
ederal Highway
'VAdmlmstru ion
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@ Administration

NDDOT DeS|gn Olea;‘go f
3y
I;e5|g: Bl Foreslopes Backslopes i
(:1(;(:]) ADT*** FLAT | 1V:6H | 1V:5H | 1V:4H [ 1V:3H [1V:3H |[1V:4H | 1V:5H 1V:6H FLAT
<40 UNDER 750 | 7-10 7-10 7-10 7-10 o 7-10 7-10 7-10 7-10 7-10
750-1500 10 12 12 14 b 12-14 | 12-14 | 12-14 12-14 12-14
1500-6000 12 14 14 16 ** 14-16 | 14-16 | 14-16 14-16 14-16
OVER 6000 14 16 16 18 ** 16-18 | 16-18 | 16-18 16-18 16-18
45-50 UNDER 750 10 12 12 14 ** 8-10 8 10 10 12
750-1500 14 16 16 20 ** 10-12 12 14 14 15
1500-6000 16 18 20 26 ** 12-14 14 16 16 18
OVER 6000 20 22 24 28 ** 14-16 18 20 20 22
55 UNDER 750 12 14 14 18 ** 8-10 10-12 | 10-12 10-12 10-12
750-1500 16 18 20 24 i 10-12 14 16 16 18
1500-6000 20 22 24 30 i 14-16 16 18 20 22
OVER 6000 22 24 26 32* b 16-18 20 22 22 24
60 UNDER 750 16 18 20 24 o 10-12 12 14 14 16
750-1500 20 24 26 32* b 12-14 16 18 20 22
1500-6000 26 30 32+ 40* b 14-18 18 22 24 26
OVER 6000 30 32* 36* 44* b 20-22 24 26 26 28
65-75 UNDER 750 18 20 20 26 ** 10-12 | 14-16 | 14-16 14-16 14-16
750-1500 24 26 28 36* i 12-16 18 20 20 22
1500-6000 28 32* 34* 42* b 16-20 22 24 26 28
OVER 6000 30 34* 38* 46* b 22-24 26 30 28 30
Ref: NDDOT DESIGN MANUAL, Appendlx 111-14-B, ReVIsed Jan 26, 2016
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—
Design Options in

Remove the obstruction
Make the obstruction traversable

Relocate obstruction beyond the clear zone

WD E

Reduce impact severity by using an appropriate breakaway
system

5. SHIELD the obstruction with a longitudinal barrier or crash
cushion (only if obstruction cannot be removed, relocated,
or redesigned)

6. Delineate obstruction (only if all above options are not
appropriate.)
Ref: NDDOT DESIGN MANUAL Section Ill 14.05 e
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Barriers should reduce the severity of potential crashes and should

US. Depariment of Transportation
(‘ Federal Highway
@ Administrafion

Obstacle

Fill Slopes

Trees
Mailboxes
Culvert Ends
Sign Posts

Sign bridges and
cantilever sign supports

Traffic signals
Utility poles

Light standards

Fixed Objects extending
4 inches above ground.

Water

NDDOT Barrier

ot o el Sl IS

Slopes 3:1 or steeper. Judgment decision based on fill height and slope (shielding / slope flattening
based on cost effective.)*

Maximum allowable diameter 4 inches. Remove if in design clear zone.*

If located in design clear zone, relocate or utilize approved supports.

Provide traversable end treatments. or extend beyond clear zone*

Locate behind existing or planned barrier or use terrain features to reduce potential of impact; breakaway
features *

Shielding generally required for non-breakaway supports in clear zone.*
Relocate/ consider crash cushion.*
Relocate/ consider crash cushion.*

Normally breakaway.*

Shielding generally required if removal or relocation not feasible.*
(E.g. boulders, bridge rails, cabinets, piers, retaining walls etc.)

Depth of 2 feet or more for year or longer in clear zone.*

*Use traffic barriers when other measures cannot be accomplished and conditions are appropriate based on an engineering analysis.
Ref. NDDOT Design Manual Section Il
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Is barrier required at the location
shown in the following photograph?

If required, is it likely to be effective?
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» Describe the primary Roadside Safety
Concerns in North Dakota.

» Identify the need for training.

» Define clear zone and barrier guidelines.
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