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Crash Testing Guidance

B National Cooperative Highway Research
Program Report 350 “Recommended
Procedures for the Safety Performance
Evaluation of Highway Features”

M Pu
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M Re

plished In 1993
plementation began in 1998

port 350 Is guidance for testing



Presenter
Presentation Notes
Just what is “NCHRP 350” ?   It is guidance for conducting crash tests. 


Crash Testing Policy

B AASHTO Standard Specifications for
Structural Supports for Highway Signs,
Luminaires and Traffic Signals - 1985

B FHWA Policy Adopted NCHRP Report 350
for National Highway System (NHS) - 1993

B Millennium MUTCD Extends
Crashworthiness to all roads - 2000



Presenter
Presentation Notes
Report 350 is part of FHWA policy. Federal register announcement in 1993 gave 5 years to implementation. In 1998 FHWA and AASHTO reached agreement on final deadline dates, most of which have now passed. 


Crash Testing Policy

B FHWA policy now requires crashworthy
devices to be used within the clear zone on
all projects on the National Highway
System.

B “Crashworthy” means they have met the
test and evaluation criteria of Report 350
and/or have received a “Letter of
Acceptance” from the FHWA



Presenter
Presentation Notes
If a device has been successfully crash tested by a reputable test house, and certified to have meet the Report 350 Evaluation Criteria, then it may be used whether or not the FHWA has written an Acceptance Letter. 


FHWA Procedures

M As a service to industry, FHWA reviews
crash tested products and issues Letters of
Acceptance

M Devices meeting NCHRP Report 350
guidelines posted on FHWA Safety Web:

W http://safety.fhwa.dot.gov



4 Categories of WZ Devices

B Category 1: Cones, barrels, delineators

B Category 2: Barricades, sign stands

M Category 3: Barriers, crash cushions, TMASs
B Category 4: Trailer mounted devices


Presenter
Presentation Notes
The following slides will discuss each category in detail


Category 1: Cones, barrels,
delineators

M Lightweight devices for which we have
years of good history

M Individual crash testing not needed

B \endor may self-certify that device IS
crashworthy

B Drums with lights firmly attached also in
this category

B Deadline was October 1, 1998


Presenter
Presentation Notes
Information on Self-certification may be found on the Office of Safety FAQ page at  http://safety.fhwa.dot.gov/fourthlevel/pro_res_road_faq.htm


Drum with light



Presenter
Presentation Notes
Crash testing of drums with lights and various sign panels by Texas Transportation Institute showed that lights are OK as long as they are firmly attached to the drum, typically using the “vandal-resistant” cupped washer.


Category 2: Barricades, Sign
Stands

B Cones with lights, Vertical Panels
W Type |, Type Il, Type 11l Barricades
M Portable sign stands, including X-footprint

M 100 km/hr crash testing Is required, with
reduced Instrumentation

Bl Deadline was October 1, 2000

B Older devices may remain in use to the end
of their normal service life


Presenter
Presentation Notes
Pre 1998 devices are subject to state guidelines. Many states have already removed older devices from their projects. Some have yet to do so.   


Cone w/ vertical panel & light



Presenter
Presentation Notes
This shows the typical set up for a work zone device crash test. The 1800-pound vehicle, traveling at 100 km/hr, impacts the first device which is oriented properly. The next device is placed 6 meters downstream and is oriented perpendicular to the first.  No low-speed testing is required for devices weighing less than 100 pounds that simply sit on the pavement.  


Type Il and Ill Barricades
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Presenter
Presentation Notes
The Type II is a proprietary plastic barricade, and the type III is the generic angle iron barricade. There are generic “angle-iron” Type II barricades also.  Not all type II barricades have been crash tested with warning lights, so one must check the individual letters to see if they are acceptable.  All crashworthy Type III barricades are acceptable with LIGHTWEIGHT warning lights (1.5 kg or less)


Portable Signs



Presenter
Presentation Notes
Portable sign stands show the greatest number of variations in terms of steel or aluminum frame, sign size, height, sign substrate, flags. Most of the x-footprint stands that have been crash tested have used roll-up signs, but there have been a few with a breakaway feature at the base that can support rigid signs at 5 feet or higher.  


Portable signs —Michigan failure
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Presentation Notes
Generic Design  Head on impact was ok. 90 degree sliced both roof (corner of 48x48)  and windshield (advisory plate).


Portable sign —Michigan redesign
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Presenter
Presentation Notes
Michigan redesign featured stiffer uprights, removal of advisory plate, and relocated light to corner to spread out force of impact on the roof.  Minnesota has a design for low-mounted rigid signs that also had to be redesigned to feature stiffer uprights.


Category 3: Barriers,
crash cushions, TMAS

M \Water filled longitudinal channelizing
barricades and barriers

M Portable concrete “Jersey” barriers
M Crash cushions and TMAS

M This category also includes ground-
mounted signs

B Full NCHRP Report 350 testing applies




Category 3: Barriers, crash
cushions, TMASs

M Category 3 devices are subject to the full
crash testing requirements of NCHRP
Report 350. For Test Level 3 this means a
25 degree hit at 100 kmh with a 4400 pound
pickup, and a 20 degree hit with an 1800
pound car.

M Breakaway sign posts are tested with an
1800 pound car at 35 kmh and 100 kmh


Presenter
Presentation Notes
Temporary longitudinal barriers are subject to full crash testing requirements. Test Level 3 is the “typical” test level, though Test Level 2 allows crash testing with the same vehicles and impact angles, but at the lower speed of 70 km/hr   (45 mph) .   Breakaway sign posts are those mounted in the ground, such as backfilled wood posts, or driven U-channel posts. 


Barrier or Barricade?

A “Barrier” is a longitudinal device that has
met the Report 350 criteria for a redirective
barrier at TL-2 or above.

M A “Longitudinal Channelizing Barricade”
does NOT redirect a vehicle. It is tested at
the same speeds and angles, but the vehicle
penetrates the barrier without severe forces
on the occupant.



Water Filled Longitudinal
Channellzmg Barrlcade

Yodock



Presenter
Presentation Notes
Yodock Wall – Yodock units have been crash tested in three ways: as stand alone barricade units, as longitudinal channelizers, as shown here, and with the addition of a steel box beam rail, as barriers.  When deployed like this,  water filled units are a good substitute for a line of drums. They are not redirective vehicle barriers, as the vehicle may penetrate a longitudinal channelizing barricade. Forces on the vehicle occupants must be below the limits acceptable for a barrier impact.


Water Filled Barriers

Safety Assembly |



Presenter
Presentation Notes
Roadguard (upper left) with highway kit and Triton barrier (right, and below) internally reinforced. Both of these proprietary systems have been accepted as BARRIERS.    For water filled units to actually perform as a barrier, you must have a steel framework, internal or external.


Temporary concrete barrier



Presenter
Presentation Notes
The typical pin and loop design that has been in use for years needs to be beefed up in order to meet current crash test criteria.  Failures of pin and loop designs have been caused by thin pins pulling out of the loops, loops breaking, or concrete fracturing due to lack of reinforcement.  There are nearly a dozen successfully crash tested designs of portable concrete barriers, and they are posted on our web site.




TEMPORARY BARRIERS

e Temporary barriers

-barrier joints must provide tensile &
moment capacity after Oct. 1, 2000

-new units must meet NCHRP 350 after
Oct. 1, 2002

-used where vehicle entry to the work zone
must be avoided


Presenter
Presentation Notes
As of October 1, 2002, all temporary barriers must have a connection that transfers tension and moment. 




TEMPORARY BARRICADES

M Longitudinal Channelizing Barricades

— Must be tested using same NCHRP Report 350
tests as for a Barrier, but the test vehicle may
penetrate the device. The vehicle may not roll
over, nor can the device cause excessive forces
on the vehicle occupants.

— Used where vehicle entry behind the line of
devices Is acceptable.




Work Zone Crash Cushions
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Presenter
Presentation Notes
Energite III and Quadguard CZ  Sand barrel attenuators are initially low-cost but they need nearly total replacement after a hit. More sophisticated attenuators like the Quadguard CZ are quite expensive, but can be restored quickly and cheaply, sometimes without the need to replace any parts at all.


Work Zone Crash Cushions

B Sand Barrel attenuators usually require
complete replacement. Should be used
where you have the available width, and the
frequency of impact will be low

B More sophisticated attenuators are
expensive, but easier to repair. They should
be used when working widths are narrow
and frequency of hits is likely to be high



Truck Mounted Attenuators



Presenter
Presentation Notes
U-Mad by Albert Unrath, Inc.

Safe-Stop TMA by Energy Absorption


Truck Mounted Attenuators

B TMASs are optional devices, but in order to
be acceptable for use they must meet

NCHRP Report 350 Test Level 2 criteria at
a minimum.



Category 4: Trailer mounted
devices

B Changeable message signs, flashing arrow
panels, portable traffic signals, work area
lighting,

M Crash testing currently not required

B Should be shielded where possible

M Should be removed when not needed

B Must be delineated


Presenter
Presentation Notes
FHWA extended the deadline for our reconsideration of testing this category to October 1, 2006. Flagger substitutes, like RCFlagman, are Category 4. Small flagger machines, like J-4 Flagger Workstation and Intellistrobe, must be crashworthy.


Tratler mounted devices
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Presentation Notes
Allmand Eclipse and Wanco CMS


For additional information

B hitp://safety.fhwa.dot.gov

B Nick Artimovich

B FHWA - HSA-10

MW 400 Seventh Street, SW

M \Washington, DC 20590

B nick.artimovich@fhwa.dot.qov
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