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Previous Presentation Infrarisk- Workshop 2020

v

Multi -hazard Different hazardous events threatening the same exposed

elements(with or without temporal coincidence)

v

A variety of exposed sensitive targets (e.g. population,
infrastructure, cultural heritage, etc.) with possible different
vulnerability degreesagainstthe varioushazards

Multi -vulnerability

SourceGallinaet al. (2016)
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Previous Presentation Infrarisk- Workshop 2020

Indicator-based methods for risk in cultural heritage

Large groups of cultural heritage assets can be assessed with limited resources through theimgéeadnd reliable indicators

Vulnerability and exposure
Assessment of

Selection of Vulnerability Indicators potential impacts

through literature review
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Introduction

A Methodsfor the fire riskassessmenof cultural heritageare scarcerand havelimitations, suchasonly beingapplicableto a

singletype of heritage,to specificcountriesor not consideringspecificcharacteristicthat heritage buildingspresent
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Introduction

A Theproposedindexis the resultof anin-depth literature review of existingFire Vulnerabilitylndicators(FVIsSalazaet al.,

2021). Thisindexcomprisegwenty-one FVIs selectedto measurethe level of damagedue to fire in built heritageassets,

that are organizedn four categories l
A (1) the propertiesof the built elements(® 6
(Dthep | p ) Lop In Salazar et al. (2021), theiltural valueis a
A (2) the utilities ("), FVI but iss not considered (in this indexio
A (3) the firefightingmeasureg"O0) and assess expected level of damage

A (4) the emergencypreparednesplanning(O 0 D
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Introduction

A Themethod was designedsuchthat it may be applied to different types of heritage buildingsin different contextsand

countries,and usedautonomously(i.e. independentlyof specificcodes)
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Fire Vulnerability Assessment in Cultural Heritage

G111 Properties of the Built Elements (PBE)

Thefirst categoryrefersto indicatorsrelatedto the physicalproperties
of the building andimmediatesurroundingdhat influence the impact
of afire to its their cultural value.
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Fire Vulnerability Assessment in Cultural Heritage

Gz Utilities (U)

The secondgroup of indicatorsis basedon the characteristicsand
component®f theexistingutilities that can facilitate the occurrence

or propagation of a fire due to their maintenance conditions, or
contribute to increasingthe overall fire safety.

P9Electrical installations e—e

P11Heating, ventilation and
¢—e air conditioning (heating
equipment)

P10Gas installations e—»

—o P12CCTV systems
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Fire Vulnerability Assessment in Cultural Heritage

G3 - Firefighting Measures (FM)

The third group involves indicators that accountfiier
mitigation measures once it starts.

P15Active suppression

P13Alarm and system

detection system

o —0

e—e  Pl6Water Supply

P14Smoke control
system

e—e P17Fire rescue services
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Fire Vulnerability Assessment in Cultural Heritage

G4 - Emergency Preparedness Planning (EPP)

The fourth group reflects indicatorsthat accountfor the availability of
evacuation measures and emergency strategies implemented to

safeguardthe construction and its movable heritage assetsgiven their
cultural value.

FVI18 Emergency planninge——se

FVI20 Evacuation and
egress routes

FVI19 Compartment height

level 1 I FVI21 Signag.e and
emergency lights
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Fire Vulnerability Assessment in Cultural Heritage

Level of Damage under fire effects

A The estimationof the level of damageunderfire
('O ) considersthe interconnectednessetween
dependent or similar fire vulnerability
indicators through the sum of the product
betweenthe scoreof eachcategory("O) and its
correspondingveight(w ) accordingo:

0O 0 w

A The score of each category is obtained by the
worst FVI performance, which is defined by the
higher indicator score, (each indicator is scored
amongb DamagePotentialClassegDPC).

0 [0 G
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Fire Vulnerability Assessment in Cultural Heritage

Damage Potential Class

The Damage Potential Class (DPC) expressesthe
expectedimpact (from A to E) to the immovable
asset under assessment also accounting for some
aspectsthat can contributeto the damageof movable
assetsby consideringspecificitiesthat could increase
the susceptibilityin afire.

Damage Potential Class (DP&)deand corresponding value

~ K
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)

Group Copping Lopeset Wen et Arboreae NFPA914 ll Final
(2002) al. (2011) al.(2012) al. (2015) (2015) Propose!
PBE 37 21.1 45.69 40.6 28 34.48 35
U - 22.2 5.15 7.5 - 11.62 17.5
FM 35 34.2 21.36 22.1 33 29.13 30
EPP 28 22.5 27.8 19.8 26 24.82 17.5

100 100 100 90 87 - 100
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)

Group Copping Lopeset Wen et Arboreae NFPA914 " Final
(2002) al. (2011) al.(2012) al. (2015) (2015) Propose!
PBE 37 21.1 45.69 40.6 28 34.48 35
U - 22.2 5.15 7.5 - 11.62 17.5
FM 35 34.2 21.36 22.1 33 29.13 30
EPP 28 22.5 27.8 19.8 26 24.82 17.5

100 100 100 90 87 : 100
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)

Grou Copping Lopeset Wen et Arboreae NFPA914 Final
P (2002) al. (2011) al.(2012) al. (2015) (2015) M Propose
FM 35 342 2136 221 33 2913 30

"O 00 [0 g )] ™0
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)

Grou Copping Lopeset Wen et Arboreae NFPA914 Final
P (2002) al. (2011) al.(2012) al. (2015) (2015) M Propose
U i 222 515 7.5 i 1162 17.5

0 Y [ o)) X
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)

Grou Copping Lopeset Wen et Arboreae NFPA914 Final
P (2002) al. (2011) al.(2012) al. (2015) (2015) M Propose
EPP 28 225 278 198 26 2482 175 | ©
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Fire Vulnerability Assessment in Cultural Heritage

Multi-Attribute Scoring Criteria (Level of Damage)
Database of Fire in Historic Buildings January 2Q1Jline 2020 (https://www.fireprotect.me.uk/fires.html)
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Fire Vulnerability Assessment in Cultural Heritage

Level of Damage Score

m._ The exposure oft he CH unit o the
hazard is relevant?
] EI:l‘r
[ ]

FO”OWIHQ the qualltatlve apprOaCh OfRomao et al [ WhatistheIevelofdamageth;;theCHunitisexpectedtosuffer? I
(2016), three levels of damages were proposed Heavy

A Light damagerefers to caseswhere the cultural assetis
expectedo sustainnegligibledamageandsafetyis ensured,
butaregularmonitoringof the situationis recommended

Light O =035

A Medium damageefersto situationswherethe cultural asset
cansufferdamagehatmay be partially recoveredn caseof
fire.

Medium 'O =<3570

A Heavy damagerefersto casesthat may involve irreparable Heavy O = <70-100
damageor thetotal lossof the culturalasset
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Case Study - Misericordia de Esposende - Church
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