BESZAMOLO

az IG/R.66 szakéft csoport 6. Ulését
(Vars6, 2008. 06. 17-18)

1. Az autobuszok borulasos baleseteinél az utas-lsatpnévelésével foglalkozé szakert
csoportot a lengyel ITS intézet latta vendégul.ukst — mint a csoport elndke — én vezet-
tem. A részvebk listdja az 1. Mellékletben talalhatd, 11 orszadghb szakéx vett részt
az ulésen.

2. Az Ulés végs napirendjét — az altalamogérjesztett dlzetes napirend alapjan — a helyszi-
nen hataroztuk meg. Négy megtargyaland6 témakbdzaatartozO munkaanyagokkal a
2. Melléklet tartalmazza. A munkaanyagok teljetajét a 3. Melléklet foglalja 6ssze. A
tébb, mint 70 munkaanyag is mutatja, hogy a csojgyekezett széleskdy alapos mun-
kat végezni. A kovetkdikben az egyes témakdorokben végzett munka lényegétldém
dssze.

3. Baleseti adatok, informaciok gyijtése

3.1. Francia szakéftbemutatta a német DEKRA intézet autébusz balese&ms pub-
likacidjat, amelyldl kidertl, hogy Eurépaban mintegy 1 millié autébuszmel és ta-
lalhatok adatok arrél, hogy az autébusz balesedatelyekben autdbusz utas megseé-
rilt) hogyan oszlanak meg 25 eurdpai orszag ké2adiorulasos busz balesetek 18%-
at teszik ki azon busz baleseteknek, amelyekbesokitallyos vagy halalos sérilést
szenvedtek, és a buszbalesetben meghalt utasola@gfritldsos balesetben vesztette
életét.

3.2. A spanyol szakéftkiegészitette az &¢ Ulésen bemutatott elemzését, amelyben 1800
olyan autobusz geometrigjat, tomeg és sulypont ssigpadatait vizsgaltak, amelye-
ket az R.66 élirds alapjan 1993-2007 kozott j6vahagytak. &hé kidertlt, hogy az
also és fels hatar (kis autobuszok és emeletes autdbuszok) @rvéayben lé¥ ha-
talyt illetéen (nagy autdbuszok)imzaki szempontbdl nem éles: tdmeg €s geometriai
adatok alapjan nem huzhat6 meg:

* Magaspadlés turistabuszok kéilsnagassaga sok esetben eléri a 3,9 m-t, az emele-
tes buszoké 4,0 m. Mind két esetben az utastécipg gyakorlatilag azonos.

* A 22 utas adta elvalasztas (kis buszok) sem hgssa,tomeg alapjan nem indo-
kolhato, ugyanaz a konstrukcié (jaijregyik esetben 23 utast, a masikban 20 utast
fogad be az Ulésosztas fuggvényeben.

* Bér a jévahagyott autébuszok kozott ertelemszemem volt sem kis autobusz,
sem emeletes busz, a vizsgalt autébuszok adataatpkszordodasabdl is arra lehet
kovetkeztetni, hogy a két kérdéses kategoria ndasxthatod el éles hatarszamok-
kal a most jovahagyasra kotelezett kategoriaktol.

4. Beszamol6 lengyel-amerikai team munkajérol

Lengyel szakéét beszamolt a team tevékenyséfiéamely a kis autdbuszok (paratransit
bus) tebszilardsagara vonatkozé szabvany kidolgozasat észbtesét célozza. A munka
négy fazisat emelte ki:

= A FEM elemzés modszerének, technikajanak kialakitdz megoldott probléma.



» Haromszint vizsgélati technika kidolgozasa (anyagjellékmmérése, csomopontok,
csatlakozasok vizsgalata és tényleges boritoviagdart is kidolgozott.

» Szabvany kidolgozasa, elfogadasa. Ez folyamatban va

= Tovabbi aktivitas a szabvany kotebealkalmazéasa érdekében. Van tennivalo.

A szakérd beszamolt arrdl, hogy az USA-ban autébusz balkesdtolyik az adatgyjtés,

agy ftinik, hogy a borulasok gyakorisaga a sérilésselgatobusz baleseteken bell 29%.

Ugyancsak elemzés folyik az ECE R.66ils és az FMVSS 220-as szabvany hatékony-

saganak 0sszehasonlitasara.

5. Javaslat kidolgozasa GRSG részére az R.66 hatalydokiterjesztését illetéen.

5.1. A német szakéstaz elmult tlésen kidolgozott tervezetet adkiizben beérkezett ja-
vaslatok alapjan médositotta (GRSG-IG/R.66-4-18/ReMét szakébtsl (koztuk ket
magyar: Vincze-Pap Sandor és én) j6tt be észreEteh dokumentum adta ennek a
munkafazisnak az alapjat.

5.2. Az IG/R.66 szaké#i csoport tobb feladatot is kapott GRS&,-ezek harom nagy cso-
portra oszthatok:

a) baleseti statisztikak, informacidk osszéggse és elemzése

b) javaslat tétel az R.66 @tas hatalyanak kiterjesztésére tovabbi autébutegka-
akra.

c) Javaslat tétel tovabbi terlleteken az utasok b&#&ganak novelése érdekében au-
tobuszok boruldsos baleseteinél.

A szakerdi csoport ugy dontott, hogy az ,a” feladat elvéegzésan csak a ,b” téma-
korben terjeszt éljavaslatot GRSG-nek az oktéberi Ulésre. Bar atéehakorben is
készult egy sor értékes munkaanyag, javaslat, erat IG/R.66 még nem tudta be-
fejezni, még nincsenek kiérlelt, kozdsen elfogagnthsiatok.

5.3. Az elkészilt javaslat (Summary Document) majdnegleges formaja az 5. Mellék-
letben taldlhat6. A nyar folyaman még e-mail eggesel lehéség van nem érdemi
(inkabb stilisztikai) médositasok elvegzéseére. Akezti csoport tdbbségi vélemeény
alapjan (nem egyhanguan) javasolja GRSG-nek:

» Terjessze ki kotelézjelleggel az R.66 élras hatalyat kis buszokra [16sf befo-
gadoképesség folott]

» Terjessze ki valaszthat6 (opcionalis) jelleggeRaE6 ebiras hatalyat emeletes bu-
szokra.

Kis buszoknal GRSG-nek kellene elddntenie, hogydenkis buszra, vagy csak a 16
fénél nagyobb befogadoképesseékre terjesztették ki az @tas hatalyat. Emeletes
buszokkal kapcsolatban nincs tisztazva, hogy kaszihat: a Szeé$d6 Felek (korma-
nyok) vagy a gyartok. Ebben a kérdésben folyik eof®” vita magyar kezdeménye-
zésre GRSG-ben (és WP.29-ben)

5.4. Egy francia szakéftel (Dr. Botto) ketten irasban rogzitjuk kulonvekmgiinket: nem
latjuk indokoltnak barmiféle ,korlatozas” alkalma&h egyik kategorianal sem, emele-
tes és kis buszokra is a kotelddterjesztést javasoljuk. Még nem dontottik elgyo
kulon, vagy k6zos dokumentumban rogzitjuk allaspokat. A 4. Mellékletben a ko-
z0s nyilatkozat tervezete talalhatd, amelynek etgyézét megkezdtik, a vég®rma
kialakulasa nyar végére varhato.



5.5. Az egyik angol szakéft(IRU) nem tudott résztvenni a varsoi Ulésen, dsdan kuldte
meg aggalyat az emeletes buszokkal kapcsolatbaszerint a fel§ szint utasai joval
a jarmi sulypontja folott helyezkednek el tovabb emehstigpont magassagat.

5.6. Amennyiben a GRSG elfogadja a szaécsoport javaslatat, a dontésnek megtelel
en IG/R.66 kész az @las szOvegében a szilkséges modositasiNésditésére és
GRSG elé terjesztésére, megvitatasra és elfogadabhez a szakéit csoportnak
még legalabb egy Ulésre van sziiksége.

6. Utasok novelt biztonsaga autdbusz borulas esetén.

6.1. A 2. Melléklet mutatja, hogy ebben a témakdérbeménkaanyag vart megvitatasra,
id6 hianyaban ezekre azonban nem kerilt sor. A munykeagk a kovetkeztémakkal
foglalkoznak:

» Az utasbhiztonsag novelésének lehetséges teriletaldsos balesetekkel kapcso-
latban.

e Vészkijaratok szerepe, szamuk és elhelyezésik &iwényének lehetséges Ujra-
gondolasa minden baleseti szituaciot figyelembevéve

» Laminalt oldalablakok alkalmazasanak I€iséigei, feltételei.

» Biztonsagi 6vek szerepe, hatasossaga a nem kitasmozgasok (részleges és tel-
jes kiesés, betsiitkozések) megakadalyozasaban.

6.2. Amennyiben GRSG ugy dont, hogy témakordkben isi@sienne javaslatok megfo-
galmazasa, a tovabbi kutatasékifanyainak meghatarozasara, IG/R.66 csoport kész
ezt a munkat befejezni és javaslataiit@ljeszteni. Ehhez &lelathatéan két Ulésre
lenne sziikség.

7. Egyebek.

7.1. Megallapodtunk, hogy a GRSG felé mhgavaslat tervezetet (Summary Document) a
német szakéstmindenkinek megkuldi tovabbi atolvasasra és kisabdosito javasla-
tok megtételére. Lényegi valtoztatdst mar nem I¢dnedisolni. A korrekciok utan a
végleges javaslatot a német szakénegkildi nekem és én az ulés jegimyvevel
egyltt szeptemberben kikildom Genfbe a Titkarsagra.

7.2. En julius végéig elkészitem az Ulés jeégynyvének (Report) tervezetét és megkiil-
dom a részveiknek észrevételezésre. A javaslatok figyelembe&éeblszeptember-
ben kuldom ki a végleges valtozatot a Titkarsagnak.

7.3. Minkét anyagbdl nem hivatalos dokumentum ke&bvetked GRSG Ulésen, ahol én
terjesztem él 6ket.

7.4. A kovetke# UlésBl nem sziletett megallapodas, mert arrél a kovétkeRSG Ulésen
varhat6 dontés.

Budapest, 2008. julius 2.

Dr. Matolcsy Matyas
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SUBJECT GROUPS AND BELONGING WORKING DOCUMENTS

A) Collecting further information
GRSG-IG/R.66 -6-1 Accident overview and setatif scenarios
In Germany and Europe ...(French)

-6-3 Geometrical analysis of current coachmaglication in roll-
over tests ... (Spanish)

B) Information about the work of the Polish-American team

GRSG-IG/R.66 - 6 - 4 (Polish)

C) Preparation of the final report to GRSG
GRSG-IG/R.66 - 4 — 18/Rev.2 Summary document rf@ei

-6-2 Commission position paper regarding (E@)eaxtension of
the scope of Req.66

D) Enhanced safety of occupants in rollover

GRSG-IG/R.66 -5-1 Possibilities to enhance.Chgirman)
-5-2 Emergency exits and their use... (Hungarian)
-5-10 Draft communication regarding emergenaydows. (EC)
-5-5 Some thoughts about... (Hungarian)

-4-9 Information to the discussion of the satatjts (Hungarian)
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Title Document by
Madrid meeting

The working method of IG/R.66 Chairman
Preliminary time-table of IG/R.66 Chairman

Accident statistics and accident analysis (Avadgabl Chairman
sources)

Required protection level for all bus categories in  Hungarian expert
rollover (Possible approach)

The rollover process and the severity of rolloveria Hungarian expert
dents, considering all bus categories

Requirements on extending the scope of R.66 (TheHungarian expert
first reflections, starting to think about it)

Agenda of the Madrid meeting Chairman

Spanish accidents with buses involved injury mech&panish expert
nism analysis (INSIA)

Warsaw meeting

Bus rollover accident analysis (Children injury French expert
mechanisms...)

Bus rollover statistics from Hungary Hungarian expert
World wide information about bus rollovers Hungarian expert
Available technical publications Hungarian expert
Accidents with buses in Germany German expert

German bus accidents, reported by the Hungarian Hungarian expert
media

Remarks to the ECBOS summary report Hungarian expert
Czech Overall Statistic Data Czech expert
APSN Workshop (Bus and Track Safety) Czech expert

Structural response of paratransit buses in rotlove Polish expert
accidents
Spanish rollover statistics 1995-2004 Spanish expert

In depth analysis of DD coach rollover Spanish expert



GRSG-IG/R.66-2-
5/Rev.1
GRSG-IG/R.66-3-1
GRSG-IG/R.66-3-2
GRSG-IG/R.66-3-3
GRSG-IG/R.66-3-
3/Add.1
GRSG-IG/R.66-3-4
GRSG-IG/R.66-3-5
GRSG-IG/R.66-3-
5/Rev.1
GRSG-IG/R.66-3-6
GRSG-IG/R.66-3-7
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GRSG-IG/R.66-3-11
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GRSG-IG/R.66-3-15

GRSG-IG/R.66-3-16

GRSG-IG/R.66-4-1
GRSG-IG/R.66-4-
2/rev.1
GRSG-IG/R.66-4-3

GRSG-IG/R.66-4-4

Budapest meeting

Accidents with buses/coaches in Germany German expert
Regulatory background to the scope of R.66 Hungarian expert
Deformation mechanism of bus superstructures in Hungarian expert
rollover

Rollover accidents in Norway Norwegian expert
Extended Norwegian working document Norwegian expert
More detailed analysis of DD coach and SB rolloveHungarian expert
accidents

Possibilities to enhance occupant safety in bus rol Hungarian expert
over accidents

Improved version of the original doc. Hungarian expert
Double deck bus accident in Germany German expert
Accident investigation on minibuses German expert
(M2 Class B)

Considerations to the extension of the scope 06 R.6Chairman
Test results and remarks on midi bus rollover gafet Hungarian expert

Crash and safety assessment program for paratransiblish expert
buses
Draft crash and safety standard for paratransigdus Polish expert

US-Polish task group for small bus rollover simula- Polish expert

tion address to the Informal Group

UK contribution to IG/R.66 meeting in 2007 Buda- UK expert

pest

Coach roof structure deformation analysis for real French expert

world coach accidents to ECE R.66 regulation

Some information about two new DD coach acciderit# and Hungarian
experts

Bus sales and registrations in Czech Republic Czech expert

Prague meeting

Preventing passenger ejection from buses, coaddisexpert

and minibuses

Considerations to the extension of the scope 06 R.6Chairman

to all bus categories

Applicability of the approval tests to DD coachesla Hungarian expert
small buses

Summarized statistical information about DD and SBlungarian expert
rollover accidents



GRSG-IG/R.66-4-5

GRSG-IG/R.66-4-6

GRSG-IG/R.66-4-7

GRSG-IG/R.66-4-8

GRSG-IG/R.66-4-9

GRSG-IG/R.66-4-10
GRSG-IG/R.66-4-11

GRSG-IG/R.66-4-12

GRSG-IG/R.66-4-13

GRSG-IG/R.66-4-14

GRSG-IG/R.66-4-15

GRSG-IG/R.66-4-18

GRSG-IG/R.66-5-1

GRSG-IG/R.66-5-2

GRSG-IG/R.66-5-3
GRSG-IG/R.66-5-4
GRSG-IG/R.66-5-5
GRSG-IG/R.66-5-6
GRSG-IG/R.66-5-6
/Add1
GRSG-IG/R.66-5-7
GRSG-IG/R.66-5-8
GRSG-IG/R.66-5-9
GRSG-IG/R.66-5-10

GRSG-IG/R.66-5-11

Some experiences with windows and windscreens iHungarian expert
bus rollovers

Dutch overall statistical data with regard to busied Dutch expert
coaches

Emergency exits and their use on buses focusing oRlungarian expert
rollover accidents

Buses and coaches — running park and new registrdtalian expert
tions

Information to the discussion of the effectiveneks Hungarian expert
2pts versus 3 pts belts

Not finished and not circulated

Data about the number of registered buses, bus cat€hairman

gories and bus rollover accidents

Official statistical data on minibuses, buses and  Belgian expert
coaches

Questionnaire for European experts on coaches an&panish expert
buses

Comparative study for coach accidents (Standard aRtench expert
DD coaches)

Large passenger, goods and agricultural vehicle UK expert
safety...

Summary document German expert

Madrid meeting

Possibilities to enhance safety in bus rollovei-acc Chairman

dents

Emergency exits and their use on buses, focusing ddungarian expert
the rollover, but considering every accident sitirat

Some new rollover information Hungarian expert

Viewpoints to the extension of the scope of R.66 to Hungarian expert
all bus categories

Some thoughts about the side windows from lami- Hungarian expert
nated glazes

French statistics on the vehicle park and accidents French expert

Bus and coach general accidentology data French expert
Possible frame (structure) to the scope of R.@&eén Hungarian expert
future

Dynamic response and crashworthiness of paratrarRilish expert
buses

Bus and coach market in Poland Polish expert
Draft communication regarding emergency window$£C expert

Proposals to working document GRSG-IG/R.66-4-1Bungarian expert



GRSG-IG/R.66-5-12

GRSG-IG/R.66-5-13

GRSG-IG/R.66-5-14

GRSG-IG/R.66-5-15

GRSG-IG/R.66-6-1

GRSG-IG/R.66-6-2

GRSG-IG/R.66-6-3

GRSG-IG/R.66-6-4

GRSG-IG/R.66-4-18
/Rev.2.

Geometrical analysis of current coaches Spanish expert
Coach rollover crash, Arboga Swedish expert
Minibus M2. Fatal accident reports French expert

Total number of bus registrations in Czech RepublicCzech expert
between 2002-2008

Warsaw meeting
Accident overview and selection of scenerios in-GeiFrench expert
many and Europe DEKRA presentation on DEKRA

symposium

Commission position paper regarding the extensionEC expert
the scope of R.66.

Geometrical analysis of current coaches: implicegtio Spanish expert
in rollover tests

Structural integrity and safety of public trangisks. Polish expert
(2008 update on papers)

Summary document, revised version German expert



Annex 4.

DISSENTING OPINION

of Hungarian (and French) expert(s) on the extandirthe scope of Regulation 66.

Single deck vehicles not exceeding passenger capaoif 22.

Beyond the arguments listed in para. 6.1. of theni®ary Document” the following should
be also considered:

Every bus passenger — independently whether tragedh bus having a passenger capac-
ity less or more than 16 — needs the same saftyp(btection)

The passenger capacity limit (border) 16 does agelany kind of technical, biometrical,
etc. meaning in respect of the endangerment okepgsss.

The available accident information, data did naivpte any evidences to introduce this
limitation in extension of the scope to small buses

Therefore (we) can not accept the use of this hraitie (16) and strongly propose to GRSG
to extend the scope to all small Class B busegmidently from their passenger capacity.

Double deck vehicles

Beyond the arguments listed in para. 6.2 of the i8am Document, the following should be
also considered:

Every coach passenger — independently whetherllirayen a single deck HD coach or
on a DD coach — needs the same safety level (id&ption)

The existing version of Regulation 66. applies tO Ebaches having a total height of
3,9 m, but DD coaches with a total height of 4,@m out of the scope. The passengers
(passenger compartments) are in similar positidioih cases.

No technical, biometrical, etc. reasons to distiglguhese categories in respect of rollover
The fleet of double deck vehicles in the total ¢o#leet is small, but it is not negligible
considering only the fleet of the luxury touristacbes and their population is increasing.
The accident information shows that they could ber@presented in the rollover acci-
dents compared to their fleet representation (welakeral stability because of the higher
CG position)

The casualty figures from the accident informasbiows that DD coaches have similar or
even worse casualty rates in rollover, than therothtegories.

Therefore (we) can not accept the extension ostope of Regulation 66 on a voluntary ba-
sis only to this category but strongly propose RS& to do that obligatory.

Dr Patrick Botto French expert
Dr Métyas Matolcsy Hungarian expert



Annex 5

IG-R66-4-18 Rev 3 170608 Summary document.doc
17./18.06.2008

Summary Document
Informal Group of UN ECE GRSG on Reg.66: StrendtBuperstructure

1. Task/terms of reference

In the course of action to adapt UN-ECE Regula@6riStrength of Superstructure” to tech-
nical progress, the need was felt to continue ¢ésearch with regard to the necessity to extend
the scope of the regulation R 66 to other vehittlas the current single-deck rigid or articu-
lated vehicles with more than 22 passengers.

WP 29 decided to hand over this task to an inforgnaiip (IG/R66)on basis of the initiative
of the European Union, as it seemed more apprepagatoncentrate the necessary efforts to a
smaller circle then the whole group of GRSG.

The aim of the group is to:

Collect and evaluate accident statistics and reliexaalysis

Define the required protection level for all busegpries in rollover, including small
buses and double deck coaches

Propose technical research, if needed

Propose the bus categories to be included in iygesdf needed

Draft a proposal for modification of the regulati@s a consequence of no.4
Propose other possible action to enhance safebflover accidents

=

ogkw

The informal group has the responsibility of prépguand bringing forward a possible pro-
posal for an amendment of the scope, If justifigdhe research and development work done
so far by different institutions and take accounamy additional work that is being under-
taken.

2. Regulatory background

UNECE Regulation No. 66 ,Uniform provisions condemthe approval of large passenger
vehicles with regard to the strength of their sapeacture” came into force in 1986. Compul-
sory application started in 1986 to 1993 in a fearntdries in Europe and is now; widely
spread throughout the Contracting Parties of th&ON 1958 Agreement. Whilst the re-
guirements for the different categories of buses@aches were originally separated into
UNECE Regulations 36, 52 and 107, WP.29 approvediRSG-proposal to align the scope
of UNECE Regulation No. 66 with the scope of UNER&gulation No. 36.

Due to the coming into force of EC Directive 20@IBC, which contains the same technical
requirements as UNECE Regulation No. 66, someeoMbmber States of the European Un-
ion currently apply it on a mandatory basis. Whesmkework directive 2007/46/EC (EC-



WVTA) becomes mandatory for M2 and M3 many ContracParties will be obliged to
mandate UNECE Regulation No. 66.

The Australian and South African legislations costall buses on basis of UNECE Regula-
tion No.66.

In the United States of America there are someatsfto improve safety of motor coaches
including strength of superstructure (NHTSA-2007-28).

After the introduction of the fitting of safety linto vehicles of class Ill and B, it became
evident that the influence of belted passengeith@enperformance of superstructurescase
of an accidentneeded to be examined. The result of this ac&drtd Revision 01, which
came into force in 2005. Compliance is mandatamynf2010 for new ECE Type-approvals.

3. Vehicle fleet data

The informal group decided to collect data on thmhber of vehicles in service focused on
the ratio of small buses and double-deck vehicighe total fleet. This data should be incor-
porated in the process of deciding on the neceséiylarging the scope of UNECE Regula-
tion No. 66 by evaluating the representation ofdifierent vehicle types in certain accident
scenarios. The documents distributed to the mendfehe informal group give a general
overview but show that the different statisticddal very different concepts and mostly do
not take into account the UNECE vehicle classiftmasystem. Therefore the question of
comparability of data needs to be considered.

4. Statistics / accident data (1995-to date) / Accidéanalysis

A wide range of national and international statstivas collected by the members of the in-
formal group. Further accident analysis by diffétechnical institutes was made available to
be discussed and evaluated. Even if bus and caatieats often lead to a high perception
among the public and the media, the reliabilitytie information as reported by the media
with regard to the injury figures, the severitytloé injuries, the injury mechanism, etc. seems
inappropriate, so this information cannot be used dasis for this kind of consideration.

Therefore the informal group decided to only useséhstatistics and analyses that did not
include media data. To reflect the technical pregrenly data from 1995 on were taken into
account.

4.1 Scientific data

During the course of the meetings the IG/R 66 ctdié available data on single accidents,
accident statistics and analyses of accidentsribatporate small buses and double-deck ve-
hicles, where appropriate in comparison with infation on single deck vehicles that are
already covered by the scope of UN ECE Regulation@8, Rev. 1. The data showed that the
total number of rollover accidents, where smalldsuand double deck coaches are involved,
do not occur that frequently. There is not enoufbrmation to determine on general level
their relevant proportion in rollover accidents qared to their representation in the total
fleet being in service.



As mentioned in paragraph 2, UNECE Regulation NoisGpplied on a mandatory basis in
only a few countrieddowever, some manufacturers apply the Regulatidhei vehicles

even if they are not obliged to do so; others hed ANECE Regulation No. 66 approval for
marketing reasons to show the superior level adtgadf their buses or coaches. Looking at
the accidents and the respective vehicles invaivedose accidents, the question of whether
the vehicle complies or not with UNECE Regulation. 86 could not be answered in most
cases.

The available statistics are based on very diffecencepts. Vehicle categories are often de-
fined on the basis of national vehicle classifizasi, e.g. based on the gross vehicle mass or
the engine power of the buses or coaches. Othierstoethe number of passengers, but do not
use the UNECE classification system. The questowm to compare data from different
sources cannot be answered satisfactorily.

The consolidation of the discussed documents irzatpd the following questions:

- What is the frequency of bus/coach rollover aentd in relation to other accident
types for buses/coaches, and for the vehicle #iset whole?

- What is the frequency for each bus/coach tyge &ngle deck, double deck, large,
small, etc.) involved in rollover accidents?

- What is the frequency for each level of injury &ach bus/coach type in rollover acci-
dents?

- By what mechanism are occupants injured in ra@iaccidents (e.g. thrown around in
vehicle, roof crush (protrusion), full or partigéetion, etc.)?

A European project, ECBOS, initiated within the famework research programme of the
European Commission, was conducted from the ye@® 80. This research project looked at
bus and coach strength of superstructure. The suym@aort of ECBOS was made available
to UNECE-GRSG (GRSG-86-4).

ECBOS recommended extending the scope of UNECHIRt&gN No. 66 to small buses.
Regarding double deck vehicles ECBOS recommendedrialyse how resistant the actual
designs are and the economical and social impanthfding those vehicles inside the re-
guirements of regulations and directives on rolioWéat is especially important if the mass
of the belted passengers is taken into accoungusecthe increase of the energy to be ab-
sorbed during rollover increased with the numbgragfsengers and the height of the centre of
gravity”.

Further research is being conducted in APSN. Theoote of the research remains open.

The TRL Report, indicates that between 1994 and 2P0 double-deck buses and coaches
were known to have rolled over in the UK. Howewer27% of cases of rollover accidents the
body type (single or double-deck) was unknown $® itossible that some additional double-
deck rollover accidents occurred during this periadhe 27 double-deck rollover accidents
that were reported, 1 person was killed and 242wgured. The report then analysed all



road accidents in the UK during the period 200802 a period when double-deck rollover
accidents were not severe compared with the oveealbd, and concluded that “Extension to
double deck highly unlikely to be cost benefici&bro fatality cases in the time period for
analysis”. With regards to minibuses the reporichasted that “Extension to minibuses may
prove cost beneficial but will depend on assessmoketfectiveness — lack of seat belt wear-
ing likely to limit effectiveness”.

A study of bus and coach accidents that happen8gam between 1995 and 2004 concluded
that whilst rollover/overturning accidents do nappen very often, when they do the number
of seriously injured occupants can be high. Thalege showed that accidents involving M3
category vehicles represented 2% of all accidemistlaat for accidents involving M3 cate-
gory vehicles, rollover accidents of intercity bsisepresented 4%. Of the 8 buses involved in
rollover accidents 1 was a double-decker.

An analysis of the vehicle types involved in 10Bawer accidents that took place in Hungary
between 2000 and 2006 showed that small busesigindiack/double-deck buses were over
represented. Small buses were involved in 50%ehttidents and high-deck/double-deck
buses represented 60% of the number of Class ICéass 11l vehicles involved.

In Germany, the GIDAS database containing 1264@nstcuction of road accidents that took
place in the Hanover and Dresden area betweend@92005 showed that only 5 accidents
involved large buses in which passengers wereadjuwf which only 2 involved bus rollover
accidents, including one double-decker. 16 passsmngere slightly injured in that rollover
accident. No severe injuries and no fatalities wepsrted. The GIDAS database also con-
tains details of 6 accidents involving M2 categdziass B vehicles, of which 3 were rollover
accidents. No severe injuries were suffered bydthesr or passengers.

Norwegian statistics showed that between 2002 808 there were 33 rollover accidents
involving buses of Class Il and Il in which 5 opaunts were killed and 11 seriously injured.
During the same period 9 buses of class A and B wewolved in rollover accidents with O
fatalities and only 2 severe injuries.

The CEESAR/Irisbus database containing detailstafdhch accidents showed that rollovers
accounted for 43% of these accidents and thaigkef being killed in a double-deck coach
was twice as high as in a single deck. A detaitadysof the roof structure deformation using
14 rollover accidents, including 2 double-deck ¢ws; concluded that it is essential that the
passengers remain correctly belted within the Veland with adequate survival space. In the
case of double-deck coaches the majority of passergled or seriously injured were in the
upper deck: 83% in the case of an accident invgliateral deformation of the roof and 72%
in the case of an accident involving roof crushe TAB database reported on 6 accidents
involving fatalities in vehicles of category M2. I9ri of these accidents was a rollover.

Statistics from the Netherlands concluded thatamgscoach transport is the safest form of
passenger transport. Between 1987 and 2006, 26epeepe killed in buses (0.113% of all
road fatalities) and 353 people were hospitali€etiy1% of road accident hospitalisations).

Special consideration was given to the Swedishaaiiyfs communication on a single-deck
rollover accident in January 2006 which causeds$@agers to die and 42 to be injured.



4.2 Media information

In cases when a severe accident with a bus or a@ehhappen, high media attention is
given. Therefore, the rollover accident is consdeio be one of the most severe road acci-
dents that happen to coaches.

An analysis of media information on 314 worldwiddlaver accidents that took place be-
tween 1990 and 2006 showed that Class Il vehigkr® involved in 43% of rollover acci-
dents and that 41% of these were high-deck/doudt&-doaches. During this period, in
Europe, 13 double-deck coach rollover accident®weported. Information of accidents in-
volving small buses has only been collected dutfwegast 4 years and 63 accidents were re-
ported.

In the period between December 2006 and Octobef #@media reported on 4 double-deck
rollover accidents that took place in Europe. 18gbe were killed and 115 were injured,
many seriously.

5. Other aspects considered

The following items were part of the consideratioh¢he IG/R66:

» The frequency of bus/coach rollover accidents lati@n to other accident types for-
buses/coaches, and for the vehicle fleet as a whole

» The frequency for each bus/coach type (e.g. sidgtd, double deck, large, small,
etc.) involved in rollover accidents.

* The frequency for each level of injury for each/ooach type in rollover accidents.

* The mechanism by which occupants were injured liover accidents (e.g. thrown
around in vehicle, roof crush (protrusion), fullgartial ejection, etc.).

* The deformation mechanism of different superstmastu

* The applicability of the existing approval test huats.

6. Conclusions

6.1. Single-deck vehicles not exceeding 22 passengers

For vehicles of category M2 or M3, class [Bxceeding 16 passengers] the majority of the
group proposed to extend the scope of UNECE Regul&to. 66, because:



* The severity of the recorded accidents indicatss for the passengers of these vehi-
cles in case of rollover.

* The main injury mechanism indicates that R66 cdwhb in the protection of the pas-
sengers by providing an adequate residual space.

* The dynamics of the rollover test will be similarthe smaller M3 vehicles.

* The existing approval tests are applicable to M3ales.

« The mechanism of deformation for M2, class B vedsadk similar to that for M3 vehi-
cles

6.2. Double-deck vehicles

For double-deck vehicles of category M3, classllland B, the majority of the experts pro-
posed to extend the scope of UNECE Regulation goar&l to apply the Regulation on an
optional basis for double-deck vehicles, because:

* The fleet of double-deck vehicles of category M3nsall.

» The severity of reported accidents indicates adriglsk for the passengers of these
vehicles in case of rollover.

* The main injury mechanism indicates that R66 cdwlb in the protection of the pas-
sengers.

» The dynamics of the rollover test will be similardingle deck high deck vehicles

* The existing approval tests can be applied to dedkkk vehicles

* The mechanism of deformation will be similar togdendeck vehicles.

» Special consideration should be given to the ptessilcrease of the height of the cen-
tre of gravity resulting from the reinforcementtbé superstructure and to the possible
associated stability of the vehicle.

7. Recommendation to GRSG

For vehicles of category M2 or M3, class [Bxceeding 16 passengers] the majority of the
group proposed to extend the scope of UNECE Regul&to. 66. The informal group asks
GRSG to decide if the scope of the Regulation shautlude all class B vehicles or only
those exceeding 16 passengers.

For double-deck vehicles of category M3, classllland B, the majority of the experts pro-
posed to extend the scope of UNECE Regulation oar&l to apply the Regulation on an
optional basis for double-deck vehicles. The infalgroup asks GRSG to amend the text of
the regulation on basis of the informal group’soramendation. In addition, research is
needed on the influence of belted passengers inlek@eck vehicles.



