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FROMMONITORINGTODESIGNFORDURABILITY
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TOPICS

Typologicalcharacteristicsof glulamfootbridges

Mechanismsof wooddegradation

Consequencesof incorrectdesign, installation and maintenance

Typicalpoints of degradation

Proposalfor a quick comparisonsystem for detailed design solutionsaccording

to maximum durability
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CYCLE-PEDESTRIANGLULAMFOOTBRIDGES

A type of building that becameverypopular in the late 1990s and early2000s 

due to the excellentpropertiesof woodas a building material:

DURABILITYOFCYCLE-PEDESTRIANGLULAMFOOTBRIDGES

DESIGNAMDMAINTENANCEPRACTICES PH.D. ING. E. PEZ

Building material with a veryfavourableratio between

mechanicalstrengthand mass

Natural material suitable for anyenvironment, especially

natural ones

Natural repository of CO2

Easilydisposable
© www.charpente-concept.com
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CYCLE-PEDESTRIANGLULAMFOOTBRIDGES: CRITICALISSUES

DURABILITYOFCYCLE-PEDESTRIANGLULAMFOOTBRIDGES

DESIGNAMDMAINTENANCEPRACTICES PH.D. ING. E. PEZ

A design phasethat payslittle attention to 

technologicaldetails in terms of durability

leads to more costlymaintenance

requirementsand/or premature loss of 

service.

Failureto complywith maintenance

programmeslimits the life of the structure

Premature loss of service contributes to the 

spread of a ôbad reputationõ for woodas a 

constructionmaterial.

© F. CHINELLATO
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EXAMPLESOFMONITOREDFOOTBRIDGES

Approximately15 yearsof effectiveservice (subsequentlyclosedas a 

precautionarymeasure)

Finallycompletelydemolished
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EXAMPLESOFMONITOREDFOOTBRIDGES

Duration of less than 20 years

Demolishedwithout replacement

DURABILITYOFCYCLE-PEDESTRIANGLULAMFOOTBRIDGES
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TYPESOFMONITOREDFOOTBRIDGES

Buildings of typicallymodest dimensions

Variousstructural configurations

Twenty-yearmonitoring period

Visual inspections
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Entirelytimber-frame structure Partiallytimber-frame/mixed structure

TYPESOFTIMBERCYCLE-PEDESTRIANFOOTBRIDGES
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Covered Uncovered

© C. DAVID - https:// commons.wikimedia.org/wiki/File:Passerelle_en_bois_de_Bramois_-

_2023_%282%29.jpg

TYPESOFTIMBERCYCLE-PEDESTRIANFOOTBRIDGES
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TYPESOFTIMBERCYCLE-PEDESTRIANFOOTBRIDGES
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Integratedparapet Dedicatedparapet

©M. KAMBIļ - https:// www.arketipomagazine.it/ 
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DURABILITY

Abilityto perform as required, under givenconditionsof use and maintenance, 

until the end of useful life

ISO 15686-1:2011 (Building and constructedassets ðService life planning ð

part 1: General principles): Capability of a building or its parts to perform its

required function over a specifiedperiod of time under the influece of the 

agents anticipated in service

For a product, to fulfill its functions (functionality, structural and fire safety, 

aesthetics..) over a givenperiod under influeceof degradationagents

DURABILITYOFCYCLE-PEDESTRIANGLULAMFOOTBRIDGES
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DURABILITYOFWOODCOMPONENTS

Environment (installation and operatingconditions)

Mechanicalstresses

Degradingagents

Durabilityof wood

Natural durability

Conferreddurability
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DURABILITYOFWOODCOMPONENTS

In nature, wood, as an organicmaterial, is brokendown 

by different typesof organisms:

Lignivorousfungi

Wood-eating insects

Bacteria

Marine borers

Synergisticphysical-chemicaldemolition of the 

substancesthat make up wood(cellulose, 

hemicellulose, lignin)
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DURABILITYOFWOODCOMPONENTS

Natural durability (EN 350:2016): inherent resistanceof a woodspeciesor a 

wood-basedmateriale agaistwood-decayorganisms

Presenceof natural componentswith different levelsof toxicity towards

biologicalorganism

Anatomicalparticularities

Specificconstitution (woodbasedmaterials)
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DURABILITYOFTHEMOSTCOMMONTIMBERSPECIES(EN335)

DURABILITYOFCYCLE-PEDESTRIANGLULAMFOOTBRIDGES

DESIGNAMDMAINTENANCEPRACTICES

Name Heartwooddurability Impregnability

Basidiomycetes Hylotrupes Anobium Heartwood Sapwood

Fir 4 S S 2-3 2v

Norway

Spruce

4 S S 3-4 3v

Larch 3-4 D D 4 2v

Redwood 3-4 D D 3-4 1

PH.D. ING. E. PEZ

Natural durability: D(durable) ðS (not durable)

Impregnability: 1 (easily impregnable) ð4 (verydifficult to impregnate)

V: high levelof variability in the data
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DURABILITYOFWOODCOMPONENTS

Conferreddurability (EN 460:2023): Improvedresistanceof a woodspeciesto 

biologicaldegradantsprovidedby a treatment process(chemical, physical, etc.) 

such as woodpreservationor woodmodification.

Surface treatments (less effective)

Pressure treatments

Permanentmodification treatments (more effective)
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CYCLE-PEDESTRIANFOOTBRIDGESðMAINCOMPONENTS
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Abutment

DeckJoist

Floorbeam

Parapet/ Railing

Main beam
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MAINCRITICALISSUES

Main beamðground contact
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MAINCRITICALISSUES

Contatto travi principali - terreno
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