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Risk Policy

The Followmr{] 3 polmes are proposed :
. Systematical identification and
evaluation of risk;

2. Precedents pranaple In combination
with ALARF principle;

3. Best practice prlnaple.

To improve the comprehensibility of the
proposal, with reference to the apparent

conflict between “ALARP” and “best practice”
principles, the following list could be proposed:

I. Systematical identification and
evaluation of risk;

2. FPrecedents principle;
3. Best practice principle;
4. ALARF principle.

Milano, 15 Giugno 2010
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Individual risk benchmark value for road users

The following value 1s proposed : 6+ | Ofatalities/passages.
To compare the rsk value on the bridge with risk value of other

parts of the system it could be better to express the individual risk
in fatalities/passages-km. If the proposed value 1s referred to th

bridge (L=3km), it's equivalent to 2- | O fatalities/passages-km.
10

The proposed value (2-10®°) i1s lower than the main value in Italy.
8

Could be proposed a different value, more representative
of the Italian situation.
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Individual risk benchmark value for rail users

The following value 1s proposed : 6+ | O '%fatalities/passages.

To compare the risk value on the bridge with risk value of other parts of the
system it could be better to express the individual risk in
fatalities/passages-km. If the proposed value 1s referred to the bridge
(L=3km), it’s equivalent to 2- 1 O'° fatalities/passages-km.

The [talian law on Risk in rail tunnels (D.M. del 28/1 0/2005 «Sicurezza nelle
gallerie ferroviarie») evalvates the individual risk in rail tunnel in |- 10®
fatalities/passages-km, and proposes the following terms of acceptability:

Acceptable Attenti nacceptable

|

10" 10" 107
The proposed value (2-10-1°) 1s in the high part of the “attention zone”
assumed by law for rail tunnels.

A different value could be proposed, in consideration of law’s requests
(even if for a different situation, v. tunnel).

Milano, 15 Giugno 2010 Riunione clo Eurolink S.C.p.A.
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Monetary value of fatalities € injuries

The following value 1s proposed : 2,15+ 1 0¢ €/fatality in 2009, corresponding to:
e 3,1-10¢ €/fatality in 201 8;

* 4.,6-10¢ €/fatality in 2038 (*).
The proposed value for injuries 1s 1/1 0 of values for fatalities, and therefore:

e 0,310 €/inury in 2018;
* 0.,67-10° €/injury in 2038.

Studies made in Italy on ISTAT database evaluated: |,3-|0¢ €/fatality and
0,045- | 0 €/injury iIn 2002, corresponding to:

* 2.4-|0°¢ €/fatality and 0,084 | O° €/injury n 201 8;
e 5.,3-10¢ €/atality and O, | 9- 1 0¢ €/injury in 2038.

Between the two set of values there are differences, in particular as far as the
value of injuries 1s concerned. Therefore values more representative should be
proposed.

(*) With an annual rate of 4% the valve 2, | 5+ 1 0° €/fatality in 2009 result of 6,7+ 1 0°
€/fatality in 2038>4,6- | O° €/fatality.

Milano, 15 Giugno 2010 Riunione clo Eurolink S.C.p.A.
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Societal risk

It 15 proposed to represent the societal risk with an FN curve, as cumulative rnisk
of fatalities, composed of the:

* Risk to road users;
* Risk to rail users; s

* Third parts risk.

To compare the risk on the

bridge with risk of other parts  mramm
of the system (es. rall or road . +
tunnels) it could be better to T
distinguish the societal risk on =

the bridge in the two modal N

Cumulative nsk

components: 1 FEy :
* Road risk; ;
e Rail risk. e

It would be ever possible to compose the two curves in a cumulative one.

Milano, 15 Giugno 2010 Riunione c\o Eurolink S.C.p.A.
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Risk of disruption
For the operational risk analysis, CSIA will use a specific probabilistic model to
evaluate the risk of traffic disruption due to acaidents occurring on the bridge

and on the accesses routes.
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CSIA will evaluate the frequénaes of different disruption’s situations, with
different time of disruption.
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Societal cost of disruption

The following value 1s proposed : 0,91 0¢€/day in 201 8.

Different studies in literature are available; an example of values 1s reported In
the following table.

Tipe of user Time value (euro/h)
Truck 29,50
Articulated 41,35
Van 15,07
Car 10,14

A deepening 1s deemed necessary to verify the congruence of the proposed
value with disruption frequencies on the bridge and accesses routes due to
accidents and other causes.

Milano, 15 Giugno 2010 Riunione clo Eurolink S.C.p.A.
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Analysis of the emergencies

COIA will identify different emergencies scenarios.

For every scenario it will be evaluated:

* The access path for rescue services;
* The time needed to rescue services to arrive to the
accident place;
*  Traffic control criteria to imit the duration and the
consequences of traffic disruption.
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Operational Road risk — probabilistic analysis |/3

CSIA will evaluate the accident’s frequency.

The evaluation of the accident’s frequency will be made using predictive models

that consider the traffic characteristics (tratfic volume, composition, speed) and
the road’s geometrical characteristics.

The accident’s frequency will be evaluated for three
categories of accidents:

* Typical traffic accidents;
¢  Critical traffic accidents (HGV fire, DG’s, etc.);

* Running off acaidents with invasion of the
rallway track or collision aganst structural
components (v. suspensions).

The typical traffic accident’s frequency will be

evaluated with reference to different types of road
acciderts.

Milano, 15 Giugno 2010 Riunione co Eurolink S.C.p.A.
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GENERE D'INCIDENTE
TIPO DI INCIDENTE RAPPRESENTAZIONE SCHEMATICA
1. 11 X
INCIDENTE ISOLATO — senza Implicazion! di terzi Qp
2
= con implicazioni di terzi Qfx
T
2 T [T 23
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Operational Road risk — probabllistic analysis 2/3

The critical traffic accident’s frequency will be evaluvated with reference to a

defined group of different accident scenarios involving HGV (es. fire of HGV) or
DG’s.

The choice of the scenarios will be made following the international practice and
the informations (if available) on the DG’s traffic in the area. The frequency of

every scenario will be evaluated using the event’s tree criteria and statistical
data avallable in the international literature.

Milano, 15 Giugno 2010 Riunione clo Eurolink S.C.p.A.
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COINVOLGIMENTO PRESENZA DI PRESENZA DI SVERSAMENTO RILASCIO SVERSAMENTO SVERSAMENTO INCENDIO CAUSA CONSEGUENZE CONSEGUENZE PIU VEICOLI CONSEGUENZE PROBABILITA
MEZZO PESANTE SOSTANZE TNT BENZINA (*) CONTINUO CONTENUTO MEDIO AGGRAVANTE (*) ALLE PERSONE MORTALI COINVOLTI (numero di morti per DELL'EVENTO
CON MERCI CRITICA (TNT, (986 NO & PROPANG ) Collasso evento)
PERICOLOSE propano o SebatooBleveNapor Glovs
E SVERSAMENTO O benzina) ”
ESPLOSIONE
sl
o AL P1*P2*P3*P4
Pfo‘ n A2 [P2*P3*(1-P4)*P5.2*P6*P7*P8*P10.1]
sl :
P9 NO
TP101 A3 [P2*P3*(1-P4)*P5.2*P6*P7*P8*(1-P10.1)]
sl s 3 [P2*(1-P3)*P11*P12*P13]
= sl P13[0.471]
P12 [0.048] NO
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P11 [0.273] '
NO NO 0 [P2*(1-P3)*P11*(1-P12)]
1-P9 1-P12[0.952]
NO
P2*(1-P3)*(1-P11)
1-P11[0.727] 0 (P2r(1-P3)( ]
Sl 5 150‘ 3 A2 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*P8*P9*P10.2]
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s . TN 3 i (1-P4)*(1-P5)*(1-P7)"PE(1-P) !
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sl RN 1 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*P8*(1-P9)*P11*P12*(1-P13)]
P11 [0.273] ’
NO NO * % % * *, % ¥ % *
Tro TP 0952 0 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*P8*(1-P9)*P11*(1-P12)]
= 1?[00 727 0 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*P8*(1-P9)*(1-P11)]
NO ’
1-P7
PlSO‘ - A2 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*(1-P8)*P9*P10.3]
s| -
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NO STE A5 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*(1-P8)*P9*(1-P10.3)]
1-P4 -P10.
NO S| 3 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*(1-P8)*(1-P9)*P11*P12*P13]
T si P13[0.471]
P12 [0.048] NO
S| TP13 (0525 1 [P1*P2*P3%(1-P4)*(1-P5)*(1-P7)*(1-P8)*(1-P9)*P11*P12*(1-P13)]
P11 [0.273] ’
NO NO P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*(1-P8)*(1-P9)*P11*(1-P12
= ] 0 ( (1-P4)*(1-P5)*(1-P7)*(1-PB(1-P9)P11+(1-P12)]
T p1y[oo 7 0 [P1*P2*P3*(1-P4)*(1-P5)*(1-P7)*(1-P8)*(1-P9)*(1-P11)]
PlSO‘ - A6 [P1*P2*P3*(1-P4)*(1-P5)*P6*P9*P10.4]
sl -
PY NO
S| ST A7 [P1*P2*P3*(1-P4)*(1-P5)*P6*P9*(1-P10.4)]
P2 -P10.
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NO i
1-P5
Pfg s A8 [P1*P2*P3*(1-P4)*(1-P5)*(1-P6)*P9*P10.5]
sl
P9 NO
1-P105 A7 [P1*P2*P3*(1-P4)*(1-P5)*(1-P6)*P9*(1-P10.5)]
NO N W 3 [P1*P2*P3%(1-P4)*(1-P5)*(1-P6)*(1-P9)*P11*P12*P13]
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P12 [0.048] NO
sI RN 1 [P1*P2*P3*(1-P4)*(1-P5)*(1-P6)*(1-P9)*P11*P12*(1-P13)]
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NO NO *| | 'k, %) %, * | *|
Tro TP 0553 0 [PL*P2*P3*(1-P4)*(1-P5)*(1-P6)*(1-P9)*P11*(1-P12)]
- Pl]’.\‘[o() o 0 [P1*P2*P3*(1-P4)*(1-P5)*(1-P6)*(1-P9)*(1-P11)]
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sl -
P12 [0.048] NO
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P11 [0.273] '
lN% = 1;'[?) 552 0 [P1*P2*(1-P3)*P11%(1-P12)]
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Operational Road risk — probabilistic analysis 3/3

To evaluate the frequency of running off accidents, COIA will use a cinematic and dynamic
model (already used 1n safety analysis of multimodal corridors) that 1dentify the
probability of these events as a function of operative conditions (traffic volume and
composition, actusted speeds, accident rate) and the physical characteristics of the

site (road’s cross section, distance between road and rallway, relative elevation of road
and raillway, ete.). Plan view

" Median

Lane 4

Direction of Motion

=)

Lane 3

Lane 2 V % - X

Lane 1 \ =
Emergency lane L P\

Highway Edge '
Y

Using this model, CSIA will evaluate the frequencies of run off with different energy
levels, and than the frequency of invasion of the rallway track by road vehicles, or (on
the other side of the bridge) the frequency of possible collision with structural
components (v. suspensions,.

3m |375m[3,75m|3,75 m|3,75m)
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