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Source:http://asirt.org/Initiatives/InformingRoadUsers/RoaeSafetyFacts/RoaeCrashStatistics

éo
H

K ¢gYNIN
p Sz 0
4SS LI2Keodz

WHO, ed. (2013)Global Status Report on Road Safety 2013: supporting a decade of {BdiR) (official report). Geneva, Switzerland:
World HealthOrganisatiofWHO). ppvii, 1¢8, 53ff (countries), 24251 (table A2), 296303 (table A10).SBND78 92 4 156456.4

Retrieved 2014€5-30. Tables A2 & A10, data from 2010



http://asirt.org/Initiatives/Informing-Road-Users/Road-Safety-Facts/Road-Crash-Statistics
http://asirt.org/Initiatives/Informing-Road-Users/Road-Safety-Facts/Road-Crash-Statistics
http://www.who.int/iris/bitstream/10665/78256/1/9789241564564_eng.pdf
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978_92_4_156456_4
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Road traffic deaths per 100 000 population, by WHO region
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(Civil Aircraft with 19 or More Passengers)
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NUMBER OF FATAL ACCIDENTS

——NUMBER OF FATAL ACCIDENTS
N : http://www.planecrashinfo.com/cause.htm
Fatalities by Phase of Flight
Percentage of accidents/fataties I
. o S Causes of Fatal Accidents by Decade (percentage)
unload
parked, Initial Chmb Initsal Final .
tow | Takeoff  climb | (flaps up) Cruise Descent = approach | approach  Landing Total Pilot Error
Pilot Error
Fawlaccidents | 12% = 12% = 8% 10% 8% 4% | 10% | 1% | 25% Pilot Error (weather related)
Onboard fatalities 0% 16% 14% 13% 16% 4% 12% 13% 12% Pilot Error (mechanical related)
Other Human Error
30% 0% Weather
tnitial v Mechanical Failure
PPrOACh\ /' ‘Einal
Exposure fix V Jpp'voach\ Saboiage
(Percentage of flight fix Vv Other Cause
time estimated for a
16 hour fight) 1% 1% 14% 57% 1% 12% 3% 1% .

Percentages may not sum o 16&”10demm
Source: Statistical Summary of Commercial Jet Airplane Accidents, 1959 - 2008, Boeing
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AnneMarie Harte:Energy absorption of foailled circular tubes with
braided composite wall€Eur. J. Mech. A/Solids 19 (2000§50.
http://www -mech.eng.cam.ac.uk/profiles/fleck/papers/116.pdf

(© @

Axial modes of collapse for cylinders: (a) tube inversion; (b) progressive crushing; (c) axisymmetric buckling, and (d) diamond bu
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Dl [mm]
Absorbovana kinetickd energie — deformacni energie U = fOMF - dl [J]

Mérné deformacni energie:
(na jednotku objemu) Ay = g [J/m?3]

(na jednotku hmoty) Ay = % [J/(kg m3]
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Energie kJ
0S. aut. bus mot. viak
Bilance energie hmotnost kg 2000 20000 60000
LINE  NA T yrghlogt sapfeed  mis
dopravy: 50 13,9 1929 1929,0 5787,0
' 30 8,3 69,4  694,4 20833
20 5,6 309 3086 9259
10 2,8 7,7 77,2 231,5

5 1,4 1,9 19,3 57,9
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Figure 2.12: Comparison of material’s Specific Energy Absorption
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Normed mass requirement

=
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Steel DP Steel TRIP Steel Al G000 AZ 3 AZ 61 CFRP +45 CFRP 0+45

ad =+ | DeMefofnieM of ComputationModels for Prediction oflechanical Properties @omposite Materials and Theitilization in
Crash Application®isertation CTU in Prague 2015.

511403 AlMgSiiFaz2 AZH UD-CFRP Quasi-isotropic CFRP

2.11: Comparison of material’s mass requirement by same bending stiffness
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LOAD PATHS:
Designing a vehicle to absorb so
many different types of impacts

requires carefully engineered
load paths that transfer the
energy through the car.

P Samatet = 1% mn

== |nternal ensrgy
= Hinetic energy
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https://en.wikipedia.org/wiki/Euro_NCAP
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Evaluation criteria:
® Deformation of the body structure
® Analysis and comparison of the
energy absorptions

® Analysis and comparison of the

intrusions

Fig. 7 Euro NCAP ODB and Euro NCAP MDB
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Fig. 12 Internal Energy absorbed in front impact
test under Euro NCAP standard
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Fig. 19 Energy absorbed in Euro NCAP side

impact test 12
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Table 2. Examples of Crush Zone Characteristics for Existing/Planned Coach Cars

Design Energy
Vehicle Organization Status Absorption (kJ) Material General Crush Element Characteristics
ORE Research British Rail Built and tested 1,000 Steel Aluminum honeycomb
Vehicle Fiber composites
BR Mk1 (Research | British Rail Built and tested 1,500 Steel Steel, large cell honeycomb
Vehicle) Rectangular box sections
465 Networker Adtranz Buult and tested 1,000 Aluminum Aluminum honeycomb
Rectangular box sections
TGV 2N Extreme | SNCF In service 3,500 Aluminum Slotted box beams
Trailer Thin-walled prismatic box sections
XTER SNCF Buult and tested 5,000 Stainless Crushable composite in draft gear
Front Outboard prismatic box gections
Inboard prismatic box sections

American Flyer Bombardier In design phase; Steel System 1s likely to be similar to TGV systems
Trailer Car energy Structure must also satisfy North American

Adjacent to absorbers tested 5,000 requirements, including 8-580 (power car) and

Power Car 49 CFR. Part 229.141 (both)

Not adjacent 2.000
NIT LRV Kinky-Sharyo | In design phase; 400 Steel, with 350kT must be provided by vehicle structure

energy aluminmum
absorbers tested absorbers
NYCT Bombardier, Just awarded 1,000 Steel Energy absorption to be provided by controlled
Kawasaki deformation of the car body

* At one end.

Published inProceedings of the 1999 IEEE/ASBiNt Railroad Conferenchttp://ntl.bts.gov/lib/48000/48000/48053/rail_cw_1999 5.pdf
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® Secondary Crush Zone
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Upper Absorber Concept
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® Aluminium honeycomb beam
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Dynamic Modelling of Upper Absorber
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Fibre composite vehicie head Galea

Consisting aimost completely of glass-fitre reinforced plastics (GFK)

Lower Absorber Concept

® [arge aluminiumtube

A-pitars®

® Elocks of aluminium honeycomb of varying density

— Begin crushing at rear of absorber rather than the front

Front and skie windows made ALt honeyaomd

— Honeycomb will self align when fully crushed. ottt sty gocs

Floor structuro

Scharferbeng Coupler

Qostaci gt

Source:
http://www.voith.com/en/press/pressreleases99 58828.html
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Microscopic observation of kink band


http://www.voith.com/en/press/press-releases-99_58828.html

Subfloor structure

Frame structure
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