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Using Building Circularity Too|sSummary

Theaim of this moduleisto providethe basic
knowledgeto understandimportanceof the
circularitytools and the introduction on how
to usethe toolsfor buildingcircularity

\Y/

\J \
. . Insert Organiser Logo Here W
b@v Circular Economy for Construction: For illustrative purposes only = Tea :- J”.i.ak m“" of the Shan

delete t:is shatptla_fram final O S cg"s”"]c”g"

Using Building Circularity Tools resentation —
Nl =S Gl BLUEPRINT



Co-funded by the
Erasmus+ Programme
of the European Union

Using Building Circularity Too|sObjectives

=

|dentify and outline the standardsfor calculatingouildinglevel Life CycleAssessmen_CA)

2. Introductionto the functionality of the circularity tools (LCALCCLevel(s)ktc) for building
Life CycleCostsand Assessments

3. Outline how to choose material sources designout waste and measurecircularity, using
casestudies

4. Outlinehow to quantify and comparethe impactsof your different designchoiceswith the
buildingcircularityscoresusingcasestudies

5. Outline how to conduct a structured cost analysis define major expenditure sources,

identify priority areasto improve the baseline design and compare impacts of design

alternatives
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Using Building Circularity Too|<ontent

Topicl ¢ BuildingCircularityTools(LCA& LCC)

Topic 2¢ Calculation Methodology
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1. Building Circularity Tools
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LCA Data

U If you needto calculatethe environmentalimpactsof a product, a service,
or procesdan an accurate reliableway, no methodologyis better than LCA

U Thisisdueto two mainfactors
1. Life CycleAssessments a scientific methodology, and relies on cold,
hard dataratherthanimpressionspredictionsor marketinglabels
2. Life CycleAssessmenanalyseshe impacts over the whole existence

of the product/service/process
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What exactly are we calculating?

U Whenwe talk about environmentalimpactsand emissionswe needto clarify
what exactlythey are.

U Emissionsare substancegeleasedinto the air, water, or soll, which negatively

Impact the environment, and humans as a result They often enter the
environmentaswasteproducts

U Themostwell known emissionsare greenhousegases(GHG) which contribute
to global warming Greenhousegases are gasesthat trap heat into the
atmosphere,therefore contributing to warming up the planet and raisingthe
averagetemperaturesacrosshe world.

Insert Organiser Logo Here P—
@ CirCUIar Economyfor ConStrUCtion: For illustrative purposes only o ol Technological University of the Shannon:

llllllllllllllllllllllll Jl  Midlands Midwest
< Dllscoil Teicneolal

b Usin - . . resentation s ol laiochta na Sionainne: GCONSTRUCTION
g Building Circularity Tools presentatio S ™ L Tire larthar Léir ) M
</ s e BLUEPRINT



Co-funded by the
Erasmus+ Programme
of the European Union

What exactly are we calculating?

U In addition to greenhouse gas emissions and their warming impact on the
atmosphere,there are severalother ways in which we can evaluate the impact of

emissionson the ecosystems

U Someof the most commonlyusedimpact categoriesare introducedin the following
slides

U Thesecategorieshelpusto measurethe effect of somesubstancesaand gaseson the
environment, andto quantify the impactof humanactionson the environment

<V Circular Economy for Construction: For ijustrative purposes o d W Midiands Midwes
yoroonsidetion- e e cha o Sinaine CONSTRUCTION

b\/ Using Building Circularity Tools presemater =R BLUEPRINT

i TUS = =
/\ Insert Organiser Logo Here 4 . U
i i - — Technological University of the Shannon:



R, Co-funded by the
What impacts are measured? of e European Union

Exploitation offossilresources acidification Exploitation of mineral resources eutrofication
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What impacts are measured?

Globalwarming formation of photochemicakmog
kgCOz2q kgC2H4eq
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How are they calculated?

U In addition to the environmentalimpact categorieslisted in the previousslides,
there are plenty of othersthat canbe analysed

U Forinstance,the ENstandardsfor Building Life CycleAssessmentist a total of
24 environmentalimpact categories

U All the different emissions are translated into environmental impacts by
multiplyingthem with the characterizatiorfactorsthat convertstheir effect into
a commonunit. Forexample,in the caseof climate changeall of the emissions
are converted into COeequivalents,by comparingthe warming potential of
different greenhouseagasedo that of 1 kgof CQ2 in the atmosphere
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LCA standards

U Therules for the Life CycleAssessmenare defined by standards Themost important standardsfor
buildingLife CycleAssessmerdrelisted.
U TheEuropeanCEN TC350standardsare highlighted

U Cornerstonestandards
A 1S014040and1S014044¢ fundamentalsfor LCA usedin all industriesand in professionakontext,
almostall the time
U Constructionworksspecificstandards
A EN 15978 ¢ LCAstandard for construction projects (European standard, basis for all EU
regulations)
A 150219291 andIS02193%1 (hardlyusedLCAstandards)
U EnvironmentalProductDeclarationstandards
A 1S014025¢ cornerstonestandardfor all kindsof EDPs
A EN15804(EPDdata) and EN15942(EPCYormat) (Europearstandard,basisfor all EUregulations)
A 1S021930c (hardlyusedEPDstandard)
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LCA obstacles and opportunities

U It is important for the constructionindustry to contribute to the global effort to cut carbon
emissions

U However, there are some obstaclesin place, preventing a wider adoption of sustainable
practicesin the building sector. confusion and lack of knowledge on how to achievereal
sustainability,fear of increasingcosts,and lack of regulationsstating which standardsshould

be followed.

U Governmentsand institutions worldwide are introducingsanctions regulationsand incentives,
directed at promoting passive/net zero buildings, sustainableinfrastructure, and a more
transparentapproachto manufacturing

U Performing Life Cycle Costing calculations along with Life Cycle Assessmentrepresents a
powerful opportunity to reducecostsin addition to environmentalimpacts
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2. Calculation Methodology
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LCA calculation principles
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Tools for LCA

U Formanyconstructionspecialistst isimportant to get accesdo LCAresultsin a
timely manner TraditionalLCAcalculationscantake up to a coupleof months

0 Building Life CycleAssessmentcalculationscan be automated with software
tools that allow you to import your dataand get your LCAresultsin a fraction of
the time.

U Thesetools suchas OneClick_.CAallow you to import your BIM/ Revit/gbXML,
or Excelfile and the software will automatically map your data to a LCA
databaseand automate the calculations givingyou a detailed report that you
canthen submit for certification purposesand useto order suitable materials

andproducts
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LCA calculation: OneClick LCA
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LCA calculation using BIM data
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LCC calculation: methods

U While manualmethodsof calculationsare still defined in relevantstandardsthey
areno longerbeingusedin the productionof LC(stimates
U Mostexamplesof LCGare now calculatedand presentedin computersoftware.

U There are two categories of computerbased LCC programs, which can be
describedasglasdox or blackbox systems
U A glassbox computerbasedLCQorogramis characterisedoy the visibility of X
the process,such that each step in the LCCprocesscan be seen by the
operator Conversely, a black box computerbased LCC program is
characterisedy the input of data andthe output of resultswith eachstepin
the processbeinginvisibleto the operator
U The most common glassbox systemsare basedon spreadsheetsand are
developedwithin an organisationfor their specific needs and on specific
projects Blackbox systemsare usually propriety software bought from a

softwarecompany
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LCC and BIM

U A Buildinglnformation ModellinggManagement(BIM) approachto constructionprocurement
IS becomingincreasinglypopularasa collaborativeset of proceduresandassociategrocesses
that assistdesignand construction professionsin conceiving,designing,constructing and
operatingthe built environment

U Although5D BIM (CostModelling) is currently being usedby Quantity SurveyorsBIM is not
extensivelyusedin the applicationof LCGand there hasbeenlimited researchin this areato
date.

U 5D automated measurementcan still be utilised in 5D application, but currently it is
recommendedo exportthesequantitiesto MSExceland then carryout the LCstimate.
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L earn more!

The following section provides links to a number of videos,
workbooks and solutionsto get started on carryingout LCC
estimates They will allow the user to develop the building

blocksof proficiencyin LCQtalculationsand start applyingthem

to anLC(estimate

Life Cycle Costing in Excel 1 - Video
LCC Excel Template - 1
LCC Excel Solution -1

Life Cycle Costing in Excel 2 = Video
LCC Excel Template - 2
LCC Excel Solution - 2

/\ Circular Economy for Construction:
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Source: SCSI Guide to LCC
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Life Cycle Costing Exercise 1 - Video
LZC Excel Template -1
LCC Excel Solution - 1

Life Cycle Costing Exercise 2 - Video
LCC Excel Template - 2
LCC Excel Solution - 2

Life Cycle Costing Exercise 3 - Video
LCC Excel Template - 3
LCC Excel Solution - 3

Life Cycle Costing Exercise 4 - Video
LCC Excel Template - 4
LCC Excel Solution - 4
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https://www.youtube.com/watch?v=vXD-KlrJVYU&feature=youtu.be
https://www.youtube.com/watch?v=CukPq_oExac
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https://www.youtube.com/watch?v=CqIngcQtZm4&feature=youtu.be
https://www.youtube.com/watch?v=nXO54VRSDOA&feature=youtu.be
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LCA & LCC

U BuildingLife CycleCostings often calculatedalongsidea buildingLCA

U Similarly to Building LCA,the earlier in the design processyou calculate a
building LCCthe more savingsyou canachieve In both casesyou cancompare
designalternativesto find out which is better over the whole life cycle of the

building

U LC(rovidesmetricson costsandsavingoverthe wholelifetime of the building
When paired with LCA,it can help designbuildingsthat are more sustainable
both from an environmentalandfinancialperspective
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https://www.oneclicklca.com/building-life-cycle-costing-in-construction/
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LCC calculation: software

Softwaressuch as OneClick LCA can also be used to

P o
calculate LCC alongside LCA. D ne
LCA

L

U Import all your building materials and quantities c I IE
from Excel,BIM, or energy models If you have
already calculatedyour LCA the materials can be
usedfor LCCalculations

U Operationand maintenancecostsare automatically
generatedbasedon yourlocation .-

U Replacementsare calculatedbasedon the service o
life of your constructionmaterials

U All other costscanbe addedmanually Youcanedit
the figuresif you haveproject specificinformation.

Import from
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LCC calculation using BIM data
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Assessment
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Circular Economy for Construction:
Using Building Circularity Tools

QUIZ!
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