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Introduction

The intermediate report released on the 31st of sugust 2000 by the Swiss road authorifies
(OFROU/ASTRA) was used as a basis for the discussions chalred by Mr. Michel Marec from the
French Minister of Equipment, Transportation and Housing and the past-president of the Road-tunnel
committee PIARC. The goal was lo benefit from the assembly of Indepandent speclalist from varous
couniries in order o

* comment on the report issued by OFROWASTRA and

* o assess the polential for creating new co-operations In order to conduct resesrch and

developmant projects.

The proposals and comments presented here are organised as in the report mentioned above.

Articles not mentioned hereunder get the full suppont of the participants.

1 Proposed measures for the road users (human behaviaour)

Comments

1.01  People do generally not know when escape routes are present In a road tunnel. i appears
desirable to inform people that when the “green” escape-route sign is shown, the escape route
to the free will be present.

1.02 The high-way code should contaln at least @ minimum infarmation conceming tunnels and
users behaviour in casa of incident (cf. 1.01)

1.03/04/06/07 For ADR hazardous materials vehicles, the group recommend to study the feasibility
of loealing 8 magnetlc tag onto wvehicles (or & GPS equiprment), This would enable a
determination of thelr position prior to reaching a forbidden zone and give the opportunity fo
sanciion them,

1.08/05/10 In some tunnels, it might be possible and uselul to enforce rigorous speed limits and
possibly minimum distances between vehicles (while moving and when stopped). Efficient
control of these distances is difficult. They will be tested in Mont-Blanc for pedagogical
purposas as well,
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1.09

The rejected proposition of demanding a certain distance betwesn vehicles in a tunnal
should be revisited to sssess, if such a requirement for halted vehicles In case of fire would be
of benefit and possible to implement. [For long tunnels, with [ie or limited raffic and with
access control).

Additional recommendations arising at the workshop

111 The human behaviour could improve and bacoma maora law obedient by having an automatic
sanctioning system. (This measure could also be placed in §3)

1.12  An international uniformity with respect to signalling and the desired human behaviour
would be beneficial.

2. Proposed measures for the operation

Comments

2.02 Considering that 4 of the 14 serious accldents occcurring since 1946 took place in Wwnnels
shorter than G600 m, it should be reconsidered whether or not shorter tunnals might need a
gafety officer as well as the longer ones. This ambitious plan (rrespectively of the length of
the tunnel) would probably be difficult to implement in some countries. However, in the
Gotthard road funned, it is already in place.

204  Ideglly exercises should be carried out in the object of concem. On the other hand, the

possibility for the imtervention personnel to practice is regarded as being very Imporant. The
trial tunnel has o be designed carefully. It might lead to an international co-operation. (2.04
relates somewhat to 2.0 too).

Additional recommendations arising at the workshop

207 It iz recommended to establish a safety-advisory board imvolving all the relevant services
a.g. firg fighters and police. This should be involved during the elaborailing of the basic
design.

2.08 Tmlr?ing of chief operators and their staff could ba enhancad by holding

regular meatings with all oparators in order o exchange experience and
o establish a staff training facility with e.g. simulators.,

208  Obvicusly regular maintenance checks should be carried oul For instance the following
approach could be applled:

- avery 5 years, a detailed analysls of the equipment should ensure that it is at the same
level a5 when the tunnel was constructed
every 15 years, the installalbons elc. should be checked according to the prevaiing
standards valid af the moment of the check.

210  In order fo prevent an unnecessary closing of a facility due to a partial failure of the eguipment,
an adequate level of safety should be established, aithough this is difficult fo quantify,

211 An adequate level of redundancy should be established at the design state.

3. Proposed measures for infrastructure

Comments

2.1 A guideline for he assessment of the nacessity of upgrading/refurbishing a funnel and its
equipment is called for. The group recommends to define precise rules conceming the
evantuality to place escape exils in single-tube lunnels and at which distances o locate them
sccording fo a risk'benafit analysis. Systematically requiring too closely spaced exits is
considered baing a waste of public funds thet could be spent better elsewhere,

.02 There is no reason to systemalicelly ban single-tube tunnels with bi-directional traffic.
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.03
3.05

A standard design fire of 30 MW was found adequate for the dimansioning of the ventilation
systamn.
Whan ravising the guideline on tunnel equipment following points should be considered:
- the disedvantage of having information panels written in many (e.g. four) languages, which
according to itallan experiance appears to be a non-optimal solution,
the possibility to reduce the density of equipment by installing compeonents with multiple
functions,
to prevent the establishment of termporary signals in tunnel e.g. due to road works. The
traffic holds at the portals only and
the eventual use of loudspeakers depending on the noise level in the tunnal,

Additional recommendations arising at the workshop
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4

if it is impossible to make sscape routes going to the outside of the tunnel directly or by
benefiting from a second tube, it should be examined to use the air-ducts eveniually
combined with shelters to enhance the chances of escaping a fire. Furthermore, it should be
examined if additional excavated area arising from the construction method applied could be
turned into &n escape route, Le. due to using & funnel-boring machine, which could give rise to
a8 potentially unused space undemeath the road surface.

A detection of overheated vehicles that then are being prevented from entering the tunnel Is
currently being investigated on the ltalian side of the Frejus twnnel using an infrared system.
Although it so far appears difficull to establish & threshold value, this approach should be
pursued in Switzerdand as well.

An automatic detection of vehicles registersd with dangerous goods could soon be
raafisad. The not permitted ones should be prevented from entering the tunnel. The benefits of
this approach shouid be examined. (ses 1.03/04/06/07)

A strong tool for conducting a comparative risk/safety analysls between various
transpaortation routes is currently being developed by OECD and PIARC under the supervision
of a team of experts chaired by Mr. Didier Lacroix (CETU). Combined with the decision
support module including e.g. political and financial aspects, it is recommended to try fo
implement this tool for current and new projects.

The optimisation of the general tunnel layout including ramps, gradients, cross passages
and the cross seclions should be carried out, as It alse Influences the safety versus risk
equation. It is very imporiant to ensure that the drivers are able to see any obstacle at an
adequate stopping distance, Designing a tunnel for a low speed and operating it at a higher
speed and vice varsa could prove dangerous.

Proposed measures for vehicles

Additional recommendations arising at the workshop
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4.04

Regular inspections of trucks should be demanded on a federal level to ensure that they are
propery maintained and thereby minimising faults such as: leaking fuel systems, overhasted
of malfunctioning brakes and short-circuiting of the electrical system.

It should be investigated if a suparvisory/alarm system installed in frucks could delect
overheating and other potentially dangerous malfunctions at an early stage.

Co-gperation with intemational bodies In charge of truck regulations and with car
manufactures should prevent the use of materlal that causes contagious gasses in case of a
fire. Furthermore, it should be analysed whether or not a smaller tank capacity of the present
900 | could be demandad. Also a possible directive on the material and construction of the Tusl
tank should be revisited as currently plastic and aluminium is being used,
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