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Notes for the trainerand additional information:

Theinformation on the topic éDurability of constructionworkst shouldbe adaptedaccordingto the
levelof educationand knowledgeof the traineeswho will be trained within this module
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Notesfor the trainer and additional information:

Inthis chapteror part of the trainingmodule

A

trainees gain the information and generalinsightsinto durability of different construction materials
depending on their type and application field (in the particular construction element or during
constructionworks)

highlighted importance of understandingand using proper construction techniques for different
constructionworks (insulation,plastering,tilling etc.), becausethe right techniqueprolongs the lifespan
of completedconstructionworksand buildingelements(only following the procedureensures durability
of materialsand works)

trainees gain general information and knowledge on importance to install construction material
following the LINP R dz2@®midieadationof a proper use (construction materials should be used
accordingo purposeof construction/buildingelementswhich ensuredurability of materialsandworks)

traineesgaingeneralinformation about the importanceof usingproper protective measuresn order to
prolonglifespanof constructionmaterials(protection againstdestruction- improve durability)

More detailed information about usinga proper constructionmaterial and techniquedependingon type of
works (insulation,tilling, masonry painting, plastering,flooring etc) traineesget during specificprofessional
trainingmoduleswithin the frameworkof a particularqualification

Lifespanand durability of building constructionare not coveredby this part of module,because durability
of building constructionis an issue of civil engineers(EQFlevel 6-7) not construction techniciansand
constructionworkers(EQHevel 4)
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Notes for the trainerand additional information:

Seethe nextslides
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Acquired competences

The main competence acquired by a trainee or a construction
specialist after completing this module:

Ability to carry out construction works* in line with
the principles of durability, in the way to prolong a
lifespan of construction element or system and ensure
sustainability of construction works by reducing
consumption of resources

* “construction  works” can be replaced with a particular

construction field, e.g. facade insulation, plastering, building
construction etc. (see the next slides with construction areas)

DURABILITY OF CONSTRUCTION WORKS

Notes for the trainerand additional information:

Competence; the combination (selection) dfnowledge skillsand attitudeswhich allow to perform
a particularactivity

The main competence and the construction areas in which it can bearsddrmulated.
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Acquired knowledge

The knowledge acquired by a trainee or a construction specialist after
completing this module:

v the main principles of durability in construction in line with sustainable use of
resources

v" durability of different construction materials and products and its common field
of application in building (element of building)

v" general knowledge on importance to install construction materials following the
producer’s recommendation of a proper use which ensures durability of material
and sustainability of works

v' general knowledge on importance to use proper construction techniques for
different types of work in order to prolong the lifespan of building element and
system.

v general and specialized knowledge on technological process for the selected
type of works (e.g. insulation) and its mistakes, impact of failure on sustainability
of construction works

JURABILITY OF CONSTRUCTION WORKS

Notes for the trainerand additional information:

Here is a list of qualificationswhich canbe gainedat DaugavpilsConstructionTechnicaSchoolwithin
implemented vocational training programs and which can use the training module topics on
Sustainableonstructionin order to gaincompetencesaandknowledgementionedabove

A BuildingTechnician

A FinishingWork Technician

A Dry Construction Technician

Description of qualifications artfieir general competences, knowledge and skills can be found here:

FinishingNVork Technician
https://www.latvijaskvalifikacijas.lv/qualification/diplomgar-profesionalovidejo-izglitibu-ar-
profesionalokvalifikacijuapdaresdarbutehnikis/

BuildingTechnician
https://www.latvijaskvalifikacijas.lv/qualification/diplomgar-profesionalovidejo-izglitibu-ar-
profesionalekvalifikacijueku-buvtehnikis/?doing_wp _cron=1592856313.2323319911956787109375
Dry Construction Technician

https://www .latvijaskvalifikacijas//kvalifikacija/diplomspar-profesionalevidejo-izglitibu-ar-
profesionalokvalifikacijusausashuvestehnikis/
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Construction areas

11 For the construction specialists of EQF Level 4 —
construction technicians and construction workers

Fields of Education and Training according to the ISCED-F
*  Bricklaying
*  Building construction *
*  Floor and wall tiling
*  Floor covering
* House building *
* Masonry and tile setting
* Painting and wall covering
* Plaster

* include facade insulation (EWI system)

RABILITY OF CONSTRUCTION WORKS

Notesfor the trainer and additional information:

Theconstructionareasin which the main competenceof the topic & 5 dzNJ- ob doristkuditidng 2 NJ & €
canbe used

Heldsof Educatiorand Training
Programmesand qualifications with the main content classifiedunder 0732 Building and civil
engineeringaccordingto the ISCEBF (2013

Dueto afact that training module is designedwith possibilityto adopt it to specificqualification,to
makeit more generalor more specific,accordingto i NJ A gkBeBeRdce backgroundand level of
knowledge as well as in line with a particular qualifications ¢ areasto use competencesand
knowledgeacquiredfrom this topic maybe significantlyvaried
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Introduction - Durability (1)

There are identified 8 main sustainable construction or green building
principles that should be always considered when designing, building,
maintaining a building:

v’ Energy Efficiency
Resource Efficiency
Durability
Water Efficiency

Indoor Environmental Quality
Reduced Community Impact
Homeowner’s Education and Maintenance

RS

Sustainable Site Development

JURABILITY OF CONSTRUCTION WORKS

Source
Kruger A,, C Seville GreenBuilding Principlesand Practicesin Residential Gonstruction Delmar
Cengagé.earning2013. 21 p.

Notesfor the trainer and additional information:

Theseprinciplesare similar to the approachdefined by LEEDBREEAMand other green building
ratingsystems

Theprinciple dDurabilityé is consideredwithin this module
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Introduction - Durability (2)

Durability principle in construction:

v’ using materials and methods that require less maintenance and
increase the life of the structure;

v by reducing the frequency of repair and replacement, less waste
is generated, and fewer materials are needed through the life of
a building.

JURABILITY OF CONSTRUCTION WORKS

Source

Kruger A,, C Seville GreenBuilding Principlesand Practicesin Residential Gonstruction Delmar

Cengagé.earning2013. 21 p.

Notesfor the trainer and additional information:
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Introduction - Durability (3)

> Durability is the resistance to degradation of products, materials,
buildings and other built assets over time.

~ If construction works are not durable enough (compared to the planed
period) it will be necessary to repair, renovate or demolish — it would be
clear failure of sustainably - resources, products, energy, waste etc. will
be used again instead of successful use and planning finances
maintenance only.

On the other hand too durable construction works can be too expensive or
can demand too much energy for ‘too early’ demolish taking into account
good physical condition of some construction works parts.

URABILITY OF CONSTRUCTION WORKS

Source
Expertguidelinesfor ConstructiorSpecialist&rainingon Sustainability202Q 10 p.
BergeB., TheEcologyof BuildingMaterials Routledge 2009 8-18 p.

Notesfor the trainer and additional information:

The construction works designedto be usedfor a specifictime period taking into accountcertain
maintenance actions and measures under Wy 2 NJ¥plbit&tion conditions within allowable
degradation

It is still a general rule that by producing more durable products (construction materials
constructionworks buildingg the useof raw materialsis reduced

On the other hand, there is a point where longlasting buildings become an economic or
environmental burden; it becomesdifficult to upgrade or adapt them any further, and their
replacementwould saveresourcesdueto technologicahdvancesandefficiencygains

The resourcessavedby continuingto use an old, energy consumingbuilding have to be weighed
againstthe new materialsneededto build a replacementbuilding that can savemuch energyover
the following 50 or 100 years Comparativelifecycle assessmentsan be made to inform such
decisions

Il The key question is thus optimum rather than maximum durability

11
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Introduction - Durability (4)
Reduction of the use of the materials in the buildings

Do we really need to build this at all?
How can we reduce the need for materials?

Possibilities:

= Reduce the need for materials, adaptable buildings
= Economical use of materials

*  Minimizing material losses and wastage on site

= Use materials in ways that ensure their durability
= Maximizing recycling

URABILITY OF CONSTRUCTION WORKS

Co-funded by the DGT‘“G’
of the European Union PROIEGT

Source
BergeB,, TheEcologyof BuildingMaterials Routledge 2009 8-18 p.

Notesfor the trainer and additional information:

Ford 9 02y 2 YA Oludeaf SF % 5 Qdafainéy A Ynatérialsf 2 & S FrainingModule

topica | @f®ther resourcesn construction use repairandconstructionworksé

Connectionto other topic within the training material
a | @&f®ther resourcesn construction use repairand constructionworks

12
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Introduction - Durability (5)

v" Materials with a longer lifespan compared to other materials
designed for the same purpose need to be replaced less often.
v This reduces the natural resources required for manufacturing

and the amount of money spent on installation and the associated
labor.

v" Durable materials that require less frequent replacement will
require fewer raw materials and will produce less landfill waste
over the building’s lifetime.

RABILITY OF CONSTRUCTION WORKS

Source
Kim J, Rigdon B., Qualities Use, and Examplesof SustainableBuilding Materials. College of
Architectureand UrbanPlanningTheUniversityof Michigan

Notesfor the trainer and additional information:

The durability of materialsis animportant factorin analyzinga 6 dzA f Rfé-ofciEbats
Materialsthat lastlongerwill, overa 6 dzA f Rdefyl HeQtie more costeffective than materialsthat
needto be replacedmore often.

Bylookingat durability issuesthe selectionof initially expensivematerialslike slate or tile canoften
be justified by their longerlifespans
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Introduction - Durability (6)

NB!
It is important to match the resource quality to the task required,
so as not to use a high-grade resource
when a lower grade one will suffice.
NB!
The key question is optimum rather than maximum durability.

REMEMBER

JRABILITY OF CONSTRUCTION WORKS

Source
BergeB., TheEcologyf BuildingMaterials Routledge 2009 8-18 p.
Expertguidelinesfor ConstructiorSpecialist&rainingon Sustainability2020Q 10 p

Notesfor the trainer and additional information:
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1. Durability of construction,
general aspects

URABILITY OF CONSTRUCTION WORKS

Notes for the trainerand additional information:

Seethe nextslides
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1. Durability of construction, general aspects (1)

The main principles of durability in construction:

1. long lifespan materials
2. low maintenance
3. simply to replace and exchange defective components

Lower quality materials should be used in such way that they
are easily replaceable, whilst more durable materials may be
easily dismantled for re-use or recycling.

JABILITY OF CONSTRUCTION WOR

Source

Using ecological construction materials in the Baltic States p.8., In € Ecologyof construction
materials A handbook BalticEnvironmentForune

BergeB,, TheEcologyof BuildingMaterials Routledge 2009 10-13 p.

Notesfor the trainer and additional information:

Y The durability of many products depend on regular maintenaMagerialmay have a short
life span if not maintained or may have a very long life if properly maintag@edwood
products, which require repainting or refinishing at regular intervals to prevent moisture or
ultraviolet damagg

Y The exchanging and replacing of must be simplified in order to extend the building’s life
cycle écrewed or inserted joints prior to glued joints if possible).

The durability of a material is dependent on building type, design, use, installation, and maintenance.
It is not possibleto simplylist the productsthat havebeenfound to be durablein someprojectsand
expect them to be the best choice for every project Thereis no standard or widely accepted
methodologyfor evaluatingthe durability of buildingmaterials

But there are criteria to be considered for evaluating durability: disposal frequency indicated by e.g.,
manufacturers warranty period; durability based on appropriate maintenance, durability based on
compatibility & interdependencyof materials in the construction unit

*Compatibilityandinterdependency describe the relationship between the various parts of a system
to make the whole system function as designed and ensuring a long life span of the construction unit

16
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1. Durability of construction, general aspects (2)

The lifespan of materials depends on the following factors
1. the material itself, its physical structure and chemical composition.
2. the local environment, climatic and other chemical or physical
conditions.
3. the construction and its execution, where and how the material is
fitted into the building.
4. maintenance and management.

The best way to determine the real lifespan of a material is through long
experience and concrete documentation.

JURABILITY OF CONSTRUCTION WORKS

Source
Berge B.The Ecology of Building Materiai®outledge 2009.10-13 p.

Notes for the trainerand additional information:
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1. Durability of construction, general aspects (3)

The climatic parameters determine the lifespan of a material:
v'solar radiation ; ]
v'temperature
v air pressure
v humidity

x\‘ ‘ 1
v'wind and rainfall - I\ ,‘
v'chemicals | p A

Source
BergeB., TheEcology of Building MaterialRoutledge 2009.10-13 p.

Notesfor the trainer and additional information:

Solarradiation. Ultraviolet solarradiation deterioratesorganicmaterialsby initiating chemicalreactions
within the material and causingoxidation Thiseffect is strongerat high altitudes where the ultraviolet
radiationis more intense,andit alsoincreasegoward the equator.

Temperature The speedof a chemicalreactiondoublesfor every 10Cincreasein temperature Higher
temperatures therefore increase the deterioration of organic materials Heat also stimulates
deteriorationprocessesn combinationwith solarradiation,oxygenand moisture

At low temperatures,materialssuchas plasticand rubber freezeand crumble Aporouslow-fired brick
only lastsa couple of winters in northern Europe- whereasin the Forumin Romethe samebrick has
lasted 2000 years Above all the cycle of freezingand thawing is a decidingfactor for most porous
mineralmaterials Thecoastalclimateof the North isalsovery deleterious Wide changesn temperature
strainmaterials,evenwithout frost, andwill causedeterioration.

Air pressure Air pressureaffectsthe volume of and tensionswithin materialsthat have a closedpore
structure, such as foam glassand variousplastic insulation materials Sealedwindows will also react
Changesn sizethat occurhavethe sameeffect astemperaturechanges

Humidity. Increasechumidity canincreasedeteriorationboth physicallyand by creatingan environment
for harmful fungus and microbial growth as well as insect attack Changesof humidity also cause
deterioration through changesin volume and stresseswithin the material The stable air conditions
(rooms with a very stable air moisture content) should ideally also be appliedto building interiors in
orderto reducethe deterioration of surfacematerialsandto facilitate cleaning

Wind and rainfall. Conditionsare at their worst when wind and rain come simultaneously Then
dampnesscan be driven into the material and start the deterioration process Strong winds cause
pressureon materialsthat may evenleadto fracture or collapse Wind combinedwith sandor seasalt
canhaveadevastatingeffect on certainmaterials

Chemicals Alongthe coastthe salt content of air can corrode plastics,metals and certain minerals In

industrial areasand in the vicinity of heavytraffic, aggressivegasessuchas sulphurdioxide can break
down a variety of different materials Concretesuffers from so-called¥ O 2 y @ NI®{ Sﬂﬁra thed
calcium content is broken down in aggressiveenvironments This also occurswith certain types of

naturalstone- aswitnessedin the deterioration of manyancientmonumentsdue to modernpollution.
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1. Durability of construction, general aspects (4)
Problem

During construction, many materials are exposed to rain or humidity. Sealing
damp materials into buildings is a principal cause of subsequent defects.

Solutions

1. Careful site management routines
and storage

2. Construction systems where the
load bearing structure and roof
covering are assembled first

3. Construction canopy systems,
called Weather Protection Systems

JRABILITY OF CONSTRUCTION WORKS

Source
Berge B.The Ecology of Building Materiai®outledge 2009.10-13 p.
Krag Weatherprotection. https://www.krag.lv/iweatherprotection.html[Accessed01.11.2020]

Notesfor the trainer and additional information:



https://www.krag.lv/weather-protection.html
https://www.krag.lv/weather-protection.html
https://www.krag.lv/weather-protection.html
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1. Durability of construction, general aspects (5)

The durability of construction materials and construction systems
difficult to evaluate, assess and predict.

maintenance

~ the building type » disposal frequency based on the
» design manufacturer’s warranty period
> use » durability based on

» installation ¥

>

maintenance

‘/’7

durability based on
interdependency of systems

JURABILITY OF CONSTRUCTION WORKS

Source
Using ecological construction materials in the Baltic States p.10, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Thereare a number of aspectsthat havecommonlybeen usedin evaluatingbuilding materials and

consideredvhen selectingmaterialsif the goalin mind is ésustainabilitg ¢ one of them is durability:

V  How durableisthe material?

V  Howmuchandwhat kind of maintenancedoesit require overits life time?

V  Howwell doesthe material perform in a relationshipwith other parts of a systemto makethe
whole buildingfunction asdesignedn the givene.g., climaticconditions?

Selectingdurable materialsbesidescost savingsto the building ownersalsoreduceswaste goingto
landfill,andreducesthe raw materialsand energyconsumptionneededfor productionof materials

It is not possibleto simplylist the productsthat havebeenfound to be durablein someprojectsand
expect them to be the best choice for every project Thereis no standard or widely accepted
methodology for evaluating the durability of building materials But there are criteria to be
consideredfor evaluatingdurability. disposalfrequencyindicated by e.g., manufacturerswarranty
period; durability based on appropriate maintenance, durability based on compatibility &
interdependencyof materialsin the constructionunit.

V Disposafrequencyq the anticipatedshelflife of a systemor product before it must be removed
andreplacedc estimationcanbe basedonthe Y I 'y dzF | Guéardahtyp&rbdi

V Durabilitybasedon maintenanceg someproductsmay havea short life spanif not maintainedor
mayhavea verylonglife if properlymaintained(e.g. wood products)

V Durability based on interdependencyof systems¢ dependson the relationship between the
variouspartsof a systemto makethe whole systemfunctionasdesigned
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1.1. Durability - types of materials,
apllication field

Notesfor the trainer and additional information:

Thefollowing slidesgive information of the durability aspectsto considerfor severalselectedtypes
of materials and products ¢ conventionaland ecologicalc commonusedfor the constructionof (1)
basements(2) walls, (3) roofs, (4) windows and doors, (5) insulation and (6) finishing.

NB! The information at this suktopic should be adapted accordingto the level of educationand
knowledgeof the traineeswho will be trained within this module
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1.1. Durability - types of materials, apllication field (1)

Aspects to consider

Construction Durability and inderdependency
element

Basement/ Concrete v Hard wearing and long lasting, but once it has started cracking

Walls or becoming uneven, needs to be replaced or covered with
further layers of new concrete.

¥v" Non-biodegradable.

DURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.11-13, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Concreteis the most widely used material for the constructionof basements Most often it consists
of ~12M% cement, ~6M% water and aggregateggravelsand,rock cuttings, recycledbrick gravel)
Additivesor additional substancesare added when required Thereis a large variety of products
(massivelight-weight, reinforcedwith steel,etc.) for multiple applicationis available
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1.1. Durability - types of materials, apllication field (2)

Aspects to consider

Construction Durability and inderdependency
element

Walls Timber v Well suited for pre-fabricated constructions (carcass, panel
houses).

v' Durability depends on proper installation, maintenance,
treatment and type of wood.

v’ Biodegradable product.

v No standardisation in material supply thus making durability
estimates difficult, but there are examples of 100 year old straw
bale buildings (e.g. Nebraska, USA).

DURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States, p.11-13, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Timberis a renewablesourcewidely availablein all three Baltic States Thus,there is a good variety
of timber products availableon the market Timber products show a good balancebetween the
strengthand weight of the material Most commonlytimber is usedfor singlefamily or low storey (2-
3 storey)buildings

Straw

Alot of agriculturewaste ¢ straw still remainsunexploited Strawin buildingscanbe appliedin load
bearing constructions(mounted straw bales)and in non-load bearingconstructionswhere balesof
straw are usedas an infill in the framework of the basicstructure of a building e.g. timber frame.
Examplesand experiencesusually reflect small, single family buildings Theseare individual pilot
projects

ALy [IFGGAF GKS o6dzAif RAy3a 02 RS07alavs tidber frdiB 6 SOG A2y 2
constructions of up to 4 floors.

A If a building is higher than 2 floors, it is mandatory to design fire protection systems (i.e. fire
separation zones in exterior building finishing) and sprinkler systems. These systems raise the
costs of building.
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1.1. Durability - types of materials, apllication field (3)

Aspects to consider

Construction Durability and inderdependency
element

PVC frame ¥ Moderately durable, low maintenance, does not require

a " painting, however if problems with window frames occur while
M= Bt
[ | L B
H NN 5 ;
N EE

in use, refurbishment might be complicated. At high
temperatures may expand and warp; at extremely low
temperatures may crack. Good moisture resistance.

v’ Itis important that PVC windows have a good micro-ventilation
system built-in in order to reduce water condensation on glass.

Windows ; :
Aluminium ¥ Very durable, requires low maintenance.
frame v Contacts between different metals should be avoided in order
CENShE VY N to prevent materials from corroding.

DURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.13-15, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Aluminium frame windows

Thesewindowsare lightweight, but conductheat very rapidly, thus in order to improve the energy
efficiencythey should have an insulatingplastic strip placedbetween the inside and outside of the
frameandsash

PVCrame windows

Polyvinylchloride (PVC)s a synthetic material, made up of alternating units of vinyl chloride PVC
frame windowsare widely used,mostly due to their goodthermal and soundinsulationpropertiesas
well asthe lower pricein comparisorto other e.g., woodenframe windows
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1.1. Durability - types of materials, apllication field (4)

Aspects to consider

Construction Durability and inderdependency
element

Windows Wooden v Expand and contract according to weather conditions. Frames
frames are less affected by temperature; but can be affected by

moisture and thus require the most maintenance (repainting is
usually required every 5 years). Composite frames have better
moisture and decay resistance.

v’ Easy to repair.

v" Aluminium-clad timber frames are expected to have lifetimes of
in excess of 40 years. PVC by comparison is around 25 years.

DJURABILITY OF CONSTRUCTION WORKS

Source
Using ecological construction materials in the Baltic States p.15, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Woodenframesin generalgivean attractive appearancedo a building,but canbe heaver andthicker
than other frames In recent years, high quality wooden windows with very good insulation
propertiescanbe found on the market Whenchoosingwoodenframe windowsthe economicaspect
startsto playarole, becauseof the relativelyhigh costsof goodquality timber. Forexample,in Latvia
pricesfor woodenframe windowsare 25-40% higherthan PVCrame windows
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1.1. Durability - types of materials, apllication field (5)

Aspects to consider

Construction Durability and inderdependency
element

Roof Metal v' Very durable (>60 years). Has very good ability to withstand a

wide range of weather conditions.

v Low maintenance costs.

v Because it is lighter than e.g., tiles, puts less stress on walls and
rafters .

\ — v' High fire resistance.

Bitumen Durability >30 years

v' Require relatively low maintenance, can be easily repaired if
damaged.

v Compatible with various roof designs.

DJURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.16-18, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Metal

Varioustypes of metal roofs in various profiles and colours are availableon the market Most
common are steel products Most steel sheet products are produced through the basic oxygen
furnaceprocesswhichuses25to 35 %old steelto makenew steel

Bitumenis a product of petroleum processingBitumensealingsheetsare availablein a largevariety
and colours typicallycheaperthan other roofing materials Lightweightand suitablefor mosttypesof
roofs.
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1.1. Durability - types of materials, apllication field (6)

Aspects to consider

Construction Durability and inderdependency
element

Roof Clay tiles v' Very durable (>70 years). Can last even longer than the material
on which the roofing rests.

Very high fire resistance.

Tiles are very heavy - extra roof support can be required.

If colour is added and only on the surface of the tile, colour can
fade over time.

Tiles are fragile, so walking on them can break them which
makes it more difficult to carry out maintenance.

Initial installation can be more complicated than other roofing
materials.

DJURABILITY OF CONSTRUCTION WORKS

Source

Using ecologicalconstruction materials in the Baltic States p.16-18, In éEcologyof construction

materials A handbook BalticEnvironmentForung

Notesfor the trainer and additional information:

Claytiles

Widely usedin the 19/20th centuriesand earlier, currently clay tiles are applied much less More
frequently they are used on roofs of separatefamily houses Like bricks, tiles can be handmade or
machinemade Claytiles are manufacturedfrom kaolinite clay with variousadditives The minerals
are vitrified to bind the tiles at a high firing temperature in excessof 1100C, the higher the

temperaturethe longerthe life of the tile.
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1.1. Durability - types of materials, apllication field (7)

Aspects to consider

Construction Durability and inderdependency
element

v' Life period ~25-40 years, if applied properly can serve for more

Roof Reed than 100 or even 600 years (depending on quality of
construction works and material, roof angle, climatic
conditions)

v" Top layer periodically needs to be cleaned from moss. Areas of
decay in a thatched roof can be removed and patch-repaired.
Particular care is required to ensure the underneath of the
thatch has adequate ventilation to prevent premature rotting.

v' Construction quality is very important with respect to fire
resistance and durability - high skilled experienced craftsmen
are required. Nevertheless, sensible precautions should be
taken to reduce the fire risk during the use of the house.

DJURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.16-18, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Reed

The reed roofs are most commonfor separatefamily houseslocatedin the countryside,commercial
buildingsg old fashionedrestaurantsand smallconstructionse.g., pergolas saunasReedsareflexible
thus suitable even for very complicatedarchitecturalroof designs For residentialhousesthe roof
thicknessis ~25-45 cm thus having good sound and insulation properties, but combinations of
insulationin different positionsmaystill be necessary
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1.1. Durability - types of materials, apllication field (8)

Aspects to consider

Most common insulation materials

Glass wool
Rock wool
Keramzite (expanded clay aggregate)

Expanded Polystyrene (EPS)
Extruded Polystyrene (XPS)
Polyurethane (PUR)
Polyester

Cellulose fibre

Hemp, flax

Straw

Wood fibre/wool/shavings
Sheep wool

Cork

Reed

Source

Using ecological construction materials in the Baltic States p.19, In éEcologyof construction

materials A handbook BalticEnvironmentForung

Notesfor the trainer and additional information:

Insulation is a key componentof sustainablebuilding design A well insulatedhome reducesenergy
bills by keepingwarm in the winter and coolin the summer Thisin turn cutsdown carbonemissions
linked to globalclimate changesIn terms of energyefficiency,investingin high levelsof insulation

materialsfor buildingsis more costeffectivethan investingin expensiveheatingtechnologies
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1.1. Durability - types of materials, apllication field (9)

Aspects to consider

Construction Durability and inderdependency
element

Glass wool v Very high fire resistance and durability (boards have
better shape retention than rolls)
¥ Non-biodegradable

Rock wool ¥" Very high fire resistance and durability — at least 50
years in conditions of appropriate use

Insulation .
¥v" Non-biodegradable

Keramzite

(expanded v Resistant to frost and chemicals, moisture resistant,
clay non-biodegradable, non combustible

aggregate)

DURABILITY OF CONSTRUCTION WORKS
Source

Using ecologicalconstruction materials in the Baltic States p.19-20, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Glasswool

Producedfrom a mixture of sandand waste glass The mixture is melted at a temperature >1300°C.
Themolten massis pressedthrough smallopeningsby centrifugalforce, coolingon contactwith the
air. Thebondingagentis sprayedon to the fibres At a temperature of ~200°C the bonding agent
polymerises Afterwards,the wool is cut and packedin rolls or panelsunder very high pressure Has
goodthermalandinsulationproperties Widerangeof applicationin constructions

Rockwool

Consistsof mineral raw materials (e.g., dolomite) that are processedinto fibres. The mineral raw
materialis melted alongwith coke,recycledwool and smallamountsof lime at ~1500°C Themolten
massthen flows over disksrotating at high speedsto create fibres while coolingat the sametime.
Mineral wool insulationmaterialsshouldbe built underthe driest possibleconditionsand givenlong-
term humidity protection.

Keramzite(expandedclayaggregate)

Forproduction of this material clayis palletisedand fired in a rotary kiln at a very high temperature
The organic compoundsin the clay burn off forcing the pellets to expand The resulting ceramic
pellets are lightweight, porous and have a high crushingresistance Used for insulation of walls,
ceilingsandfloors. Hasgoodsoundandthermalinsulationproperties
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1.1. Durability - types of materials, apllication field (10)

Aspects to consider

Construction Durability and inderdependency
element

Foam
polymer v" Durability > 20 years. Durable against weaker acids, and
materials alkaline
) (Expanded v self extinguishing material in case of fire
Insulation polystyrene ' poes not resist aromatic thinners and thinners
EPS, containing halogens, or other substances e.g., esters,
extruded ketenes, oils, or lubricants. Sunlight can change the
polystyrene . )
quality of material
XPS)

DJURABILITY OF CONSTRUCTION WORKS

Source
Using ecological construction materials in the Baltic States p.21, In éEcologyof construction

materials A handbook BalticEnvironmentForung

Notesfor the trainer and additional information:

Foampolymer materials (Expandedpolystyrene EPSextruded polystyrene XPS)
Foamedpolystyrenesheetsare widely usedfor insulationdue to very goodinsulationpropertiesand
price. EPSconsistsof ~94M% polystyrene,~5M% pentane, ~1% hexabromcyclodododecan#tame
retardant and dicumyl peroxide, small amounts of PEwaxes, paraffin, and metal salts from fatty
acids XPSs producedby extrusionusingpolystyrenegranulescontaininga number of additiveswith
the help of a foamingagent EPS$anelscan be usedfor insulationand soundisolationin areasnot
affectedby moisture,while XP$anelsare non-moisturesensitive Panelsare lightweightthus easyto
usewithout anyadditionalmechanisms
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1.1. Durability - types of materials, apllication field (11)

Aspects to consider

Construction Durability and inderdependency
element

Cellulose v Long life time ~100 years if applied as advised
v With regard to fire resistance belongs to the group of
hard flammable materials.

Wood v Dimensionally stable, high mechanical resistance, UV
Insulation fibre and moisture resistant, good fire resistance properties
v Not affected by rodents
Sheep v’ Sheep wool is naturally flame retardant, self
wool extinguishing

v" Producers state that insulation maintains its form and
will continue to perform for the life of the building

DJURABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.22-23, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Cellulose

Celluloseinsulation material can be producedfrom cellulosefibre e.g., recycledpaper (-82%). It is
one of the most favoured materialsof ecobuildersbecauseit canbe blown into cavity walls, floors
androofs; usedasaloosefill; andis alsoavailablein quiltsandboardsthat canbe installedmanually

Wood fibre

The so calledfibrolite is one of the materialsusedfor insulationof basement,floors and ceilingsetc.
It is alsoused as a sound protection barrier. Fibrolite consistsof wood wool (by-product from the
forestryindustry),cementandwater.

Sheepwool

Sheep wool performs exceptionally well in thermal insulation as well as in sound insulating
applications Availablein rolls and batts. Wool insulationcan be usedin the roof, walls and floors of
any buildingtype. Installingwool insulationis very similarto installingconventionalinsulation batts.
Sheepwool insulationis attractinggrowinginterestin Europe
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1.1. Durability - types of materials, apllication field (12)

Aspects to consider

Construction Durability and inderdependency
element

Clay ¥v" Although clay plaster is not as resistant as other plasters,
plaster in domestic applications the dried surface has good
resistance to abrasion. Damage can be repaired
relatively easily.
¥v" Non-combustible

Finnishing v Will deteriorate if applied onto damp backgrounds or if
used unprotected in damp environments.
Lime
plaster v" Can withstand moisture and rain and temperature
changes.
DURABILITY OF CONSTRUCTION WORKS
Source

Using ecological construction materials in the Baltic States p.24, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Clayplaster

Clayplasteris a blend of clay,fine aggregatgsand)and organicfibres. Asa productit is suppliedasa
dry powder. In our climatic (Latvig conditionsclay plasteris most suitable for interior finishing It
absorbsheatwell, regulatesmoistureand createsa pleasantindoor climate It canbe left in a natural
claycolouror paintedwith a natural paint.

Limeplaster

Limeplasteris usuallya mixture of lime, sand,smashedimestoneand reinforcingfibres It is suitable
for internal and externalworks Similarlyto clay, lime plaster regulatesthe humidity of rooms and
stabiliseshe temperature Limeplasteredsurfacesare antistaticthus very suitablefor the homesof
peoplewith allergies
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1.2. Durability of ecological
construction materials

Notes for the trainerand additional information:

Seethe nextslides
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1.2. Durability of ecological construction materials (1)

The durability of a material shows how long a material will last if it is used
properly and installed following the producer’s recommendations.

The durability of ecological construction material can be affected by
» moisture
» heat
» sunlight
# insects
» material defects.
» material fire resistance
Potential home owners or consumers (possibly also construction specialists)
usually have certain presumptions related to the application of ecological
construction materials and its durability

YABILITY OF CONSTRUCTION WORKS

Source
Using ecologicalconstruction materials in the Baltic States p.27-28, In éEcologyof construction
materials A handbook BalticEnvironmentForune

Notesfor the trainer and additional information:

Many constructionmaterialshavevariousapplicationpossibilities Thusit is very important to follow
LINE R dzécSnNierdationson how to install and operate these materialscorrectlyand to protect
them from rain, wind and snow and other impacts Inappropriatehandlingcan be the reasonfor a
shortlife time of the material or for an earlyneedfor renovation

Fireresistance is an additional important parameter to be considered when selecting a material.

Alot of potential home ownersbefore startingto build their houseconsider the designof the house,
utilities and construction materials And consumers(possibly also construction specialist$ usually
have certain presumptions related to the application of ecological construction materials, the
impacton health andthe environment,durability and coststhat are basedon earlier experiencesor
storiesheard

Themostcommonpresumptionsabout durability areindicatedhere.

Connectionto other topicswithin the training material
a | afenvironmentfriendly constructionproductsandauxiliaryY' I 4 S NRA | £ a €
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1.2. Durability of ecological construction materials (2)

Presumptions about durability

Presumption Reality

Straw houses v Loose, dry straw is indeed flammable, but the bales are so tightly
are very packed that they actually increase fire resistance.
flammable v' In a tightly packed bale, there is no oxygen, which reduces the
chance of combustion.
v The plaster coating of the walls adds an additional fire-resistant
seal.
¥" Several studies have been performed providing evidence that
straw houses have good fire-resistant parameters like log buildings,
wooden framed houses or houses built of conventional
construction
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1.2. Durability of ecological construction materials (3)

Presumptions about durability

Presumption Reality

Durability of v Many materials (particularly of natural organic origin) in certain conditions
straw bale start to decompose.

houses is short - v The chemical composition of straw is very similar to that of wood. The
straw will start largest part is cellulose and differences between wood and straw are

to decompose insignificant. That is why we can say that straw bales decompose similarly
quickly to wood.

v' For example, in Latvia, there is a long tradition of constructions of wood
(log) houses and evidence has proved that these type of buildings have not
lost their quality over the centuries.

v" Thus, straw bale buildings can also last for many years, as long as water
does not leak into cracks in the walls. A properly designed and constructed
straw-bale house will last as long as a “conventional” house.

v' Straw should be kept dry, both during and after construction. Straw bale
walls should be protected with good anti-moisture barriers e.g., various
plasters can protect buildings from rain, snow and wind.
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