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D1.8 BOGIE TEST BOGIE TEST

A bogie vehicle s a structure mounted on four wheels and with mass equivalent to that of a selected
passenger vehicle. The bogie vehicle s steered by rails, guide cable, remote conirol, or other means
to srike the specimen. The bogie vehicle may be accelerated to impact speed by a push or tow
vehicle, by self power, or by stationary windlass. A crushable or otherwise deformable nose can be
mounted on the front of the bogie-

As discussed in Section 4.2.2, bogie vehicles must be revalidated periodically to-ensie thatif the
devices are to be representative of modern vehicles.

D2-COMPARISON of TECHNQUES IS o
sigifi - cant improvements to the vehicle crush and suspension models must be made before
existing bogies can be expected to replicate impacts with other safety features such as longitudinal
barriers.
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As shown in Table H-2, the 95th percentile heaviest passenger vehicle sold in 2002 weighed
epproximatelyapproxi- mately 5,420 Ib (2,460 ke) while a 5,000-1b (2,270-kg) vehicle was near the
90th percentile. Note that these vehicle weights represent a dramatic increase since the early 19905
when the 95th pescestilepercen- tile heaviest vehicle was approximately 4.400-Ib (2,000- kg). ISl
teln recognition of the rapid increase in vehicle weights prios toover the development of the-
‘guidelineslast 15 vears and the expectation that the recent rise in 2009gasoline prices may begin to
ESEREEEERENN] the 50th percentile vehicle weight was selected as the
appropsiateappropri- ate size for the light truck test vehicle. ISR ONIOSESS
regular cab pickup truck, such as the Chevrolet Silverado 2500, was selected as the candidate test
‘vehicle, This was the same

xehicle recommended by NCHRP Report 350 (119), and it had the correct curb weight. By retaining the
same test vehicle used in the prior document and merely increasing the target vehicle weight, the new
‘performance evaluation guidelines would maintain the maximum possible connection with the prior
‘procedures. In this situation, testing agencies’ and hardware designers” experience with the Report 350
vehicle would carry forward to the new procedures.

Section Break (Next
‘Appendix H-Test Vehicle Selection Procedures | 237
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However, commonly available /s-ton pickup trucks were found to have a center-of-gravity (c. g.) height
signifi cantly below that of the large SUV class that the light truck test vehicle is supposed to represent.
As shown in Table H-3, most large SUVs have c. g. heights in the range of 28 in. (710 mm) to 29.5 in.
(750 mm) while those for ¥/s-ton, regular cab pickup trucks are closer to 27 in. (685 mm). In order to as-
sure that the c. g. heights of the test vehicles are more closely matched with those of large SUVs, a
1/>-ton, two-wheel drive, four-door pickup truck was chosen to replace the current test vehicle.

Vehicles with curb weights near the two selected target weight categories were then compared to
identifv their basic characteri:

<uch a< bodv <tvle wheelbase track width ¢ ¢ heieht front
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AASHTO—American Association of State Highway and Transportation Offi cials.

arrow board/arrow panel—A lighted board with moving or fl ashing arrows to direct traffi ¢ out of a
lane or away from a hazard or work zone.




image8.png
{ransifion—That part of a longitudinal barnier system between and connecting sections of diffening

lateral stiffness and/or sections of differing design or geomery.-
truclcmounted-or.
trailer-mounted attenuator— cushioning device, aftached to the rear of the changeable messase

sien trailer, which reduces the severity of impacts on the trailer for both the impacting vehicle and for

others in the work zone.
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yariable message sign (VMS)—A mobile sign system that utilizes a lighted display board to present
virtually any message. VMS devices are often used in work zones to provide important information to
‘motorists.

ehile rebound—The distance that a vehicle rebounds from an impact with a crash cushion or end
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Tt essential that adequate documentation in the form of photographs and measurements of occupant
compartment damage be made and reported. Defailed pretest measurements should be made from at
least two reference points iawithin the vehicle. Reference points should be widely spaced and
selected from locations unlikely to be deformed during the crash test. Interior and exterior
‘photographs, as described in Sections 4.2.1.4 and 4.2.1.6, should be faken prior to the test to permit
direct comparisons of before- and after-test conditions. [ ISINENEHINREIIREbE
used to document the three-dimensionl coordinates of the vehicle interior, prior to and after the test.
By comparing the pre- and post-test interior coordinates, the extent of occupant compartment
deformation can be calculated.
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A2.2.1 LONGITUDINAL BARRIERSLONGITUDINAL BARRIEF

Longitudinal barriers,including Test Levels 4 through 6, must be designed o safely accommodate
‘passenger vehicles. In order to assure proper performance for passenger cars, it is necessary o
conducicon- duct tests with both the 1100C and 2270P vehicles for all longifudinal barrier systems,
including Test Levels- 4 through 6.-
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While it is preferable that the test vehicle remain upright afier each test described herein, exceptions
are made for all heavy vehicle tests. A one-quarter rollis permitted in the heavy vehicle tests because
the primary goal in these tess is to demonstrate that the longitudinal barrier being evaluated can
containcon- tain and redirect the vehicle. Further, analysis of truck aceidsstcrash data does not show
the same strong link between vehicle rollover and injury and fatality that is found with passenger
vehicle data. Note that even though overturm is permitted for all heavy vehicle tests, evaluation
criterion D of Table 5181 must be satisfiedsatisf g, i.¢., the overturn must not result in deformations
of the occupant compartment that could cause serious injurics.

In 2012, researchers at the Midwest Roadside Safety Facility (MwRSF) proposed an updated series of
crash tests for evaluating cable median barriers placed in symmetric V-ditches (150). Using LS-
DYNA simulations, critical bumper trajectories were plotted for five different vehicle models
encroaching across both 4FL 1 and 6H: 1V V-ditches with widths varying from 24 to 46 . The
‘maximum and minimum simulated bumper height trajectories were used to determine critical
Tocations for barrier override or underride as well as an increased risk for vehicle instability, barrier
‘penetration, or excessive deformation of the occupant compartment. For this effort, simulated
trajectories of MASH vehicles (1100C. 15004, and 2270P) and NCHRP 350 vehicles (820C and
2000P) were included to obtain a more complete understanding of the risks associated with cable
barrier impacts involving passenger vehicles.

Although the ability to validate the vehicle models was limited, the simulated vehicle behaviors were
believed to be generally representative of vehicles traversing V-ditches. It should be noted that the
simulation results were based on the assumption that the ditch surface was uniform and rigid. In real-
‘world applications, varving soil conditions and surface irregularities could affect vehicle kinematics
and alter vehicle trajectories

TESTS 10 and 11




