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Road safety =

Machine factors




In road design, allowances need to be made
that can help compensate for human error,

and roads and roadsides are built in such a way
that their physical characteristics minimize
potential harmful consequences to all.
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Vision zero: “in every situation, a person might falil,
the roadsystem should not”







Road equipment
- to improve traffic safety and social safety

- close to the road to be “seen”
- can they be an obstacle in an accident ?

- how to design safe roadsides?

- how to handle obstacles close to the road?
- why taking care of obstacles close to the road?

Creating “forgiving” roadsides
by using passive safe road equipment
(EN12767)

Explanation on the standard
When using passive safe poles?
What type of safe poles?
Choosing the right product
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Accidents do happen but do the consequences have to be so bad ?










Road equipment

- to improve traffic safety and social safety

- close to the road to be “seen”
- can they be an obstacle in an accident ?

- how to design safe roadsides?

- how to handle obstacles close to the road?
- why taking care of obstacles close to the road?
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How to design safe roadsides?

This philosophy of a “forgiving road” is the mere recognition that road users
sometimes leave the running carriageway for explainable or unexplainable reasons.

The obstacle should be shislded
y & rosd resiraint sysiem becsuse The cbsiacle should be
it % located In the safety rone removed bacause B iz localed .
in tha recovery anon i Tha obstacle is nalthar
=4 §  shielded nor removed

becausa it |8 locnted
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calely Zone

Figure 3. Definition of Satety Zone




Safety zone = recoveryzone + stop zone

Recovery zone: small hardened zone to recover to
get back on the road

Stop zone: zone to stop carefully, flat to avoid risk to
roll over, without obstacles




Safety zone =recoveryzone + stop zone
Example, AWV Belgium

http://lwww.vsv.be/sites/default/files/2._lichtvisie_en_vergevingsgezindheid_van_wegen_-_video.pdf

slope < 24/4 24/4 < slope < 16/4
curve curve

design | middle of | straight special for design | middle of | straight special for
speed | the road an standard motorcyclas speed | the road on standard motorcycles
km/h 1wo<r<1000 | R<100 | aoo<r<ioce | R<100 km/h 1oo<r<1000 | R<100 | woo<mr<iocoo | R<100

S0 sm 1,5m 2,08m 2,67m 3,54m 3,83m 50 am am 4,17m 5.33m 7,08m 7,67m

70 10m am 4,17m 70 10m Bm 2,33m

50 16m 4,9m 6,75m 50 16m 9,8m 13,5m

120 29m 8,6m 120 29m 17,2m

Safety zone:
size depending on:
- Speed limit

- Curves
- Slopes
- Amount of roadusers
- Type of roadusers

Height (m)

Length (m)
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- how to handle obstacles close to the road?
- why taking care of obstacles close to the road?




How to handle obstacles close to the road?

1. REMOVE trees to the woods

2. MAKE THEM FORGIVING no trees but bushes
roadinfrastructure: lights, signs

3. ISOLATE Isolate bridgepilars with
guardrails




Why taking care of obstacles close to the road?

What happens in an accident while hitting an
obstacle?

- Damaging the car, the passanger space
- Slowing down too abruptly







3 impacts in an accident:

when the car hits the obstacle:

deformation by the car to absorb partly the impact

when the passanger hits the interior of the car

well attached seatbelt to avoid hitting the steering wheel
or the window and activation of the airbag

when the organs bump into each other and human

tissue threats to implode

creating a longer distance to slow down in a controlled
way
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EN 12767, passive safety for road infrastructure
= product standard to qualify products

The severities of accidents for vehicle occupants are affected by the performance of support structures for
items of road equipment under impact. Based on safety considerations, these can be made in such a way that
they detach or yield under vehicle impact.

This European Standard provides a common basis for testing of vehicle impacts with items of road equipment
support.

This European standard considers three categories of passive safety support structures:
— high energy absorbing (HE);

— low energy absorbing (LE);

— non-energy absorbing (NE).

Energy absorbing support structures slow the vehicle considerably and thus the risk of secondary accidents
with structures, trees, pedestrians and other road users can be reduced.

Non-energy absorbing support structures permit the vehicle to continue after the impact with a limited
reduction in speed. Non-energy absorbing support structures may provide a lower primary injury risk than
energy absorbing support structures.



EN 12767, passive safety of road infrastructure

The pole breaks or comes out of the

=] Non shergy absorhing WNE ground. The speed of the car is not really
‘ reduced so no energy is absorbed. There
; : " might be the risk of having a second
g A e e accident.
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Low energy absorbing

LE The pole bends slightly and then breaks or
\ comes out of the ground, there is some
energy absorbed so the speed is slightly

\
_ . AN reduced.
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High energy absorbing .
213 The speed of the car is slowed down, the

energy of the impact is highly absorbed.
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EN 12767, passive safety for road infrastructure

Table 1 — Impact speeds

Speed class Impact speeds
km/h km/h
50 35 and 50
70 35and 70
100 35 and 100

Table 2 — Energy absorption categories

Impact speed, v,

50

70 100
km/h
, Exit speed, ve
Energy absorption category kr/h
HE Ve =0 0<w<5 0 < v, <50
LE 0<v.<5 5 < v, < 30 50 < vo < 70
NE 5 < v, < 50 30 < v <70 70 < v. < 100
E(J)=m/2*Vv?* . (502 - 0?) (70%-5%) < (1002-507)
2500 4875 < 7500



EN 12767, passive safety for road infrastructure

Table 5 — Occupant safety

Speeds
Mandatory low speed impact 53(;)):}3(&(1 tfl?’zskimfﬂam ;e%g
. test m/h, m/h an
T etegories | satety teve 35 ki kmih

Maximum values Maximum values

ASI THIV ASI THIV

km/h km/h
HE 1 1,0 27 1,4 44
HE 2 1,0 27 1,2 33
< HE 3 1,0 27 1,0 27
LE 1 1,0 27 1.4 44
LE 2 1,0 27 1,2 33
LE 3 1,0 27 1,0 27
NE 1 1,0 27 1,2 33
NE 2 1,0 27 1,0 27
@ 3 0,6 11 06 11

NE 4 No requirement _No See 5.6
requirement










crash test 100 km/h

view with more detail
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