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The text reproduced below was prepared by the eXpem Spain in order to
increase the seat spacing in Class Ill vehiclesmprove the comfort and safety of
passengers. This document is based on InformalndecuNo. GRSG-98-17 distributed at
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Proposal

Annex 3, paragraph 7.7.8.4.mend to read

“7.7.8.4.1. Inthe case of seats facing in the sdingztion, the distance between the front
of a seat squab and the back of the squab of ttepseceding it (dimension
H), shall, when measured horizontally and at aligtis above the floor
between the level of the top surface of the seshion and a point 620 mm

above the floor, not be less than:

H
Class |, Aand B 650 mm
Class Il 680 mm
Class lll 730 mm
Annex 4, figure 12, the tablamend to read
H
Class |, Aand B 650 mm
Class Il 680 mm
Class Il 730 mm
Justification
1. The study titled “Analysis of Coaches Rows Seistance Influence on the

Passengers Comfort and Safety” has been preserigthanced Safety of Vehicles (ESV)-
2009. This study shows improvements in passengargart and safety when the seat
spacing is increased 5 cm with respect to the otrmeinimum spacing according to
Regulation No. 107 (see Informal document No. GREBEL8).

2. The safety of passengers has been evaluatedawéhts series replicating the two
dynamic tests of Regulation No. 80. To assess #ssegnger’s safety, both injury criteria
from Regulations Nos. 80 and 94 have been used thittHybrid-IIl dummy. The tables
below show the comparison of the injury criteriai@gon when the seat pitch is increased
by 5 cm, for both seat belt configurations (tworp@nd three point belts):

Criterion 3 Rows (Bealted) 2 Rows (Unbealtqd) 2 R(Bealted)
Head HIGgs + - +
R 80| Thorax AcRes = - -
Femur Fz + - +
= Head AcRes 3m + - +
5 Neck Fx [ -
£ Neck Fz + - =
g |R9% Neck My = - +
@ Thorax V* C =
Thorax Def - =
Knee Slider
Total
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Criterion 3 Rows (Bealted) 2 Rows (Unbealtqd) 2 KR(Bealted)
Head HIGgs = - -
R 80| Thorax AcRes = = -
Femur Fz + - +
E Head AcRes SmiERMENENN  + [
% Neck Fx - - .
2 Neck Fz + = -
§ [ R o4 neck vy |
h ThoraxV* C = = +
Thorax Def = = +
Knee Slider + = +
Total 5+; 4=; 1- 1+; 5=; 4- 5+; 0=, 5-

3. To increase the comfort of passengers in coachies study recommends
establishing a seat spacing of 730 mm, namely 5Chigirer that current one. This comfort

improvement will provide a better passenger pasitig on the seats and therefore a better
safety belt routing and belt restrain performamcedse of collision.

4, The effect of this new seat spacing in the pagses safety for seats fitted with 3
point belts is:

a)

b)

If the safety belts are used, the passengesgiiron is improved.

If the safety belt is not used, the passengeteption will be slightly lower.

Currently, safety belts usage is mandatory in theogean Union according
to Directive 2003/20/EC.

5. The effect of this new seat spacing in the pagmes safety for seats fitted with 2
point belts remains equivalent.

6. In summary, the balance of all tested configanst shows safety benefits to the
passengers with the proposed seat spacing.

7. The benefits of safety belts in roll-over acaige(which have largest influence in
coach safety) are not affected by this change.




