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Three category of passive safety
f i tof sign supports

high level absorption (HE)• high level absorption (HE)

• low level absorption (LE)

• non energy absorption (NE) N EN PN 12767• non energy absorption (NE) Norm EN –PN 12767

Coefficient of energy absorbed by car in collision with object is
called EES/EBS (Energy Equivalent Speed/Equivalent Barrier
Speed).p )

Δv of car is called „dose of poisson”, it is also measure of injury
risk of passengers



Category of energy absorptionCategory of energy absorption

Collision 
speed 

vi [km/h]
50 70 100

i [ ]

Exit speed ve [km/h]

HE Ve= 0 0 ≤ ve ≤ 5 0 ≤ ve ≤ 50

LE 0 < ve ≤ 5 5 < ve ≤ 30 50 < ve ≤ 70

NE 5 < ve ≤ 50 30 < ve ≤ 70 70 < ve ≤ 100



Characteristic parameters 
of restraint systemsof restraint systems

wg. EN-PN 12767 i 1317-1

ASI – Acceleration Severity Index , nondimensional index of acceleration
of car body; can be interpreted as the values below which pasenger risk
is very small. Limit of accelerations (a = 12 g, a = 9 g, a = 10 g)is very small. Limit of accelerations (ax 12 g, ay 9 g, az 10 g)
ASI = max [ASI(t)] Calculated value of ASI compare to corresponding level:

0.6, 1.0, 1.2, 1.4

THIV – Theoretical Head Impact Velocity (velocity in km/h),
speed of theoretical „head” during contact with the vehicle inner surface.
Velocity calculated according norm obtain gradually values: 3, 11, 27, 33, 44Velocity calculated according norm obtain gradually values: 3, 11, 27, 33, 44
km/h).

Safety level in scale 1 4 for passenger: tests for two speeds: 35 km/hSafety level – in scale 1 – 4 for passenger: tests for two speeds: 35 km/h
and speed accoring declared value, tj. 50, 70,100 km/h.



Elements of roadside infrastucture – WIMED - investigation

Different sorts of supports on X-307 profile basepp p

Collision track and instrumentation devices: UDS i DAQ



Results of investigations

X- 307 profile

pipe 60 mm



Risk of injury in collision with 
elements of restraint system

Risk it is a possibility that in a given time or
given circumstances an undesirable effect will
occur.

Risk = probability of effect x quantity of undesirable
effects

Final risk = partially risk (1) + partially risk (2) +…….



Quantity of undesirable effects

AIS (Abbreviation Injury Scale)   AAAM (Association for the Advancement of Automotive Medicine)

AIS = 0   uninjured
AIS = 1   minor 200

AIS = 2   moderated
AIS = 3   serious
AIS = 4   severe
AIS = 5 critical 60
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Ciężkość obrażeń Względne kosztyCiężkość obrażeń Względne koszty 

MAIS 1 0.0038

MAIS 2 0.0468

MAIS 3 0.1655

Risk of injury bigger than 3 (MAIS 3+) at 

MAIS 4 0.4182

MAIS 5 0.8791

MAIS 6 (śmierć) 1.0000
j y gg ( )

particular velocity change Δv Relative costs of injury in accident (1 person)

HARM=13,401 [ASI]1,54 [1000$]



Calculation of risk
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Minimal length of roadside barierr vs. speed
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Example from roads



Comparision of risk of collision

I. Classical supports II. Classical supports + barrier III. Safety supports



Comparision of risk of collision

I. Classical supports II. Classical supports + barrier III. Safety supports



Comparision of risk of collision

I. Classical supports II. Classical supports + barrier III. Safety supports

I Classical supports 90I. Classical supports 90
III. Classical supports + barrier 35
II. Safety supports 40 - 42II.  Safety supports 40 42



Thank you for your attentionThank you for your attention


