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ABSTRACT

The sarch for erergy efficiency is an inaasingly important equirement in tke corstruction or rene
vation of reddential, tetiary andcommercial buildings. This requirement imposes taimplementation of
effecive strategesfor evaluating energetic performances Howeve, mog of the literaure works focused
on the wse ofarelyticd approades vhich sametimes provesinsufficient, in the ebsence oftaking into
account the practical realities. This paper presents a methgdolatsk analyss and asessment for
efficient performance of buildings ugjithe knowledge caplization and exploitation fromx@erience
feedback proesses.The target buildigs (residential tertiary andcommercial) ae chosen in the airport

Keywords: . . . .
Experience feedback area of aeronautic context in which t_heshns learnt argener_ated from the enV|ronmenta_1| assessment
Performance evaluation with the assitance of the main domairctars (experts, techmians and users). The effort is focused on
Buildings identification of non-qualites ad discanforts whose resdution could contribute to improving the
Risk erergy and environmental performance of buildings. This approad integratesthe cdledion of experi-
Assessmet enced knowledge from passive degn stratgies of sistanable buildings with innovative pradices
Aeronaitics Capitali zation of knowledge from experience feelbadk processes Wl foster the deelopment of pro-

posais for prevente and corrective solutisrand diseminationof good pratices for solving problens
regarding patholgies, damage, and otheysfunctions obsered in the buildig field.

1. Introduction to rising temperatures aggravating the Jack of comfort and the
growing need for electricity for air conditioning and ventilation of
It is estimated that the global economic activity will be quin-urban buildings for those who have the financial means. The notion
tupled by 2056, the world population will increase b§0% and  of performance building in many regions of the world is not so new
global energy consumption will nedy triple (lha etal., 2009). because for a long time our ancestors had some typical houses
Today, the huilding sedor is reporsible for many sgnificant in- which were built using local matrials (straw and wood houses)
fluences a our sodety with some @avironmental and ecanomic  and nowadys other typical buildingsare established: for exple,

impacts the use of clay brick consttionsin temperate or tropical climates
Most of the environmental impact is the consequence of thprovides good insolation and prevents thermal bridges.
high energy consumption in buildingpolluting enegy source, In addition, the consequences of rapid urbanization in many

energy intensive equipment, consgttion methods not adagt to cities in different continents cause two main problematic
the loal climates etc.). So, there is a need to develop meus- situations
tainable straegesin building projects.For instance, there aremany

options to expoit solar energy in the Sahel areaswhere a sinny (i) On the one hand, there is a strong pressure on infrastructure
area wth nearly 300 days of sunshine a yea with temperaures d- and community facilities (increasing demand of socil ser-
30-45 °Cin the shade. Meanwhile, the dobd warmming caontributes vices including housing

(i) On the second hand, there is the approximation of dwellings
in very sensitive areas (eagport zone) causing degradation
* Corresponding author. o_f the environment with some dangers for the quality of the
E-mail address: Bernard.Kamsu-Foguem@enit(®. Kamau-Foguem). vital spece.



Given these facts, a renovation in our construction techniques- identify ait components that contribute to thermal behaviour of
for energy and environmental performance of buildings in the the building;
developing and developed countries is increasingly required and analyze the various links between them;
economically viable. - make thermal simulation with software to identify overall
Nowadays, many standards prescribe the eco-frieratip- thermal operations;
struction, and therefore energy-efficient, design of buildings by - have a passive or bioclimatic building approach to interpret
using some sustainable and economic design principles called consumption observed to consider the most efficient energy
"passivebuildings" that are applied in many countries. provisions;
The construction techniques of such passive buildings are-jointly study its thermal behaviour of winter and its summer
focused on the architectural aspects (form, layout, choice of ma- thermal comfort;
terials, and the buildingnvelope)for better reducing energy - recommend that improvements don't reskusingdisorders
consumption in buildings. To further consolidate these building
techniques, assessment tools or methods of existing buildings are From these analyzes, the achieved results allow us to estimate
needed. Thisincludesthe Green Building Rating Tools (GBR3&),a the weaknesse@isk factors) but also the qualities that influence

of assessment tools for sustainable buildings: the performances (energy and environmentaJ) of the building. This
risk assessment study allows prioritising the most appropriate

« BREEAM (BRE EnvironmentaJ Assessment Method), improvements to offset itsveaknessedut also to preserve its

= LEED (Leadershign EnergyandEnvironmental Design), thermal qualitiesThe good practices implemented in these target

» CASBEE(Comprehensive Assinent System for BuiJt Environ-  buildings are capitalizedo provide quality improvement levers.
ment Efficiency),

= BEAM (Building Environmental Assessment Method) Plus, 2. State of the art review
= GBL-ASGB (Green Building Labeling-Assessment Standard for
Green Building), Risk assesnents in buildings are related to aspects that deter

mine their level of energy and environmental perfange i.ethe

In differentcontinentsBREEAM, LEED, CASBEEBEAM plus and  thermo-physical envelopegeometry (shapeand orientation),
GBL-ASGB are adoptedby architects, engineers and Researchersvindows, sealing air anihfiltration.
from more than 20 years to heJp promote more sustainable con- Studieshave shown that two-thirds of discomfortEan be
structions. Each of these assessment t{@BRTs) highlighted the eliminated by judicious use of simple passive designs taking ac-
energy usage as an important part of the evaluation of buildingmunt of the thermo-physical properties of the envelope and the
and provided advices on the most effective strategies of energpnfigurationof the envelopéRalegaonkar and Gupt2010. The
consumption(Chen et al, 2005 schematic configuration of constructions allows the management

The present article contributes to thesels througha meth-  of peripheral obstructions and any other relevexternat cir-
odology of risk assessment of energyerformance in buildings cumstanceso determine thshape and orientation of theilding
studied The methodolgy is basedon the approach of experience thatinfluence the availabilityof daylightand solar gainThermo
feedback (Retoud'Expérienceabbreviated REX)Kamsu-Foguem physicalenvelope consistsof the applicationof thermal insu-
et al., 2015 Kamsu-Foguem and Abanda, 2Q1%amsu-Foguem lation materials and storage to reduce the transfer of heat by con-
and Mathieu, 2014Kamsu-Foguem and Noyes, 20Tabrouni et duction through the walls, ropfvindows andsubsequenththe
al., 2013 Potes Ruiz et al., 20iKamsu-Foguem et al., 2013 conditioning Joad of air. Parametetschas ratio windowsurface/
Potes Ruiz et al., 201fabrouni et al., 2011Kamsu-Foguem et al., floor surfaceof the room the location of the window and the sun

2008. breaks are classifiegis factorgnfluencing thegeometry ofhatural
An approach whoserelevance analysis and evaluations lighting, ventilation and solagain. The airtightness anidfiltration
recognizd by the work done in tle frameworkof the "RuJeof the  areimportantfactorsinfluencing the unfavourabJe hegtin orJoss
GrenelleEnvironment Art2012"in France. of contrai through theracksin thebuilding envelope.
This study is conducted to enhance performance efggnand
environmentaJ quality of buildings. 2.1. The thermo-physics envelope
For this, an evaluation and analdysis of risks relatestudy
factors influencing this performance dsitical, it affords us to The building envelopeonsistof walls, roof and fenestrations
indicate: whose thermal propertiggreatly affect the coolingpadheating
air-conditioned interiorsThethickness of externatall insulation
- works that couldeadto performanc@robJemsdisordersnone is one of thamost important parameters that hefpe 70% of the
qualities) by warning dangers of some implementations; annual heat loa@iGong et al., 201R The reducedhermalload can

- works and good practices that promote energy savings, whitege managedvith renewable energy sources to minimize energy
ensuring users' comfort, environmental preservation and thensumption of a passive hou&adescu etal., 20).1
building sustainability. Hollow lightweight bricks with complex internai cavities of
constructionsystan compounds carbe used toreplace ordinary
Theseevaluationand analysis arébased on field surveys for bricksonly having largecavities(KoCi et al., 201)% Thewall thick-
feedback from specialists. During the meeting with the playergess & the use of such bricksmay ke reduced considerably,even
involved in the design, the construction and the use of buildingdhose of wood-based housedhese bricks are overwhelmirgly
visited, data collection and information is done in .siflne  superior to the common brick as regards the vapour transmission
collected data are related to the information on the materials amdte of the thermal storage properties, tire resistance and biological
techniques used, the buildings requirements of energy (why theswbility, basedn computemanalysis. The bricks of low-cost fash
needs), behaviour and comfort need of the inhabitants, etc. were also used to build effective maive housesn Africa. The
The collection of such data and information allows us to: addition offly ashwith clay bricksimproves propertieby reducing
the thermal conductivity anthe water absorption. Thigype of
SouthAfrican housesmeets the thermal comfort standam$6%



of the time insummerand 79% in winter on a year of data moni- orientation is in favour of the design by Jowering the cost of the
toring (Makaka et al., 20038 Dynamic insulation reduces heat Jossinitial design, increasing themountof daylight andeduce energy

by recycling theheat conductedhrough the building envelope to demand(Pacheco et al., 20)2In a cold region of Turkey, the
minimize the cross-sectional temperatym@adient, which is nor-  orientation of angles betweefi@ahd 90 and form factorgtheratio
mally realized by an air stream through a porous and permeabt# the Jongesandsmallest dimension of the buildingg.2/1, 1/1
medium in the opposite direction of the heat conduction. In and 1/2wereinvestigated byparametric studgAksoy and Inallj
tropical house, the roof can contribute up to 70% to the total heat006). The buildings with different combinations ofientations
gain (Al-Obaidi et al., 201)tso that the use of reflections, radiators and form factors can contributeenergy performance with energy
and insulating materials are considered to be effective in terms shving rates between % and 5%. The sustainableonstruction
contributing to reduce heat gain and create a comfortable indoqractices also derive thaptimal form factors and building posi-
environment. The adoptiorof green roof vegetation or other tions baseddn parametricanalysis. The calculation of soledia-
insulation materials can significantly reduce the external gairion on the facades of buildingssouthfacing wall showed that the
through the roofs of buildings. The light colours of roofs and facadesptimal high heat gain in winter and cooling Joad in summer is
that absorb Jess heat can reduce building energy consumption dirdited, sothe biggest walls in the considered constructionoreg
this colour choice is generally adopted for buildings located in thshould be directed towards the Southr(gfang, 2002.

areas with warmer climates (e.g. the Southwest region of United

States of America) as suggested by the statistical survey on tRes. Infiltration and airtightness

prevalenceof passive strategie§<ruzner et al., 201)3 The insu-

lation of the roofin a house with passive design features has been Infiltration refers to uncontrolled movemeandunfavourable
shown to reduce bath cooling and heating Joads shghtly of air through the building envelope due to leakage. The air con-
increasing the average air temperature in winter dexteasing in  ditioning Joad can be greatly affected by the infiltration of uncon-
summer soil temperature¢nhamou and Bennouna, 2D18he  ditional air brings, by the warmth, moisture and outdoor
insulated sandwich panel roofs and integrated with phase changellutants. The inner surface of the outer waks stillencounter
materials (PCM) have proven to be effective strategies for reducingroblems of condensation caused by temperature differences. The
the energy Joad for houses designed with passive prindigiesy condensatiomn thewall surfacegauses biologicatontamination

et al., 2013 and compromises thguality of the insideair. An effective way to
aleviate uncontrolledseepagés to improve the buildingeal. The
2.2. Thegeometry and orientation of the building airtightness is measured by pressurizing the building under pres-

sure of50 Pa and recordings airexchange rate per hour (ACH)
Aspects such as cooling, heating and lighting are the charathrough a blower door testBlower Door TestjBadescu and Sicre,
teristics of the passive design of buildings. However, obstacles nean03. For a building based on the passive house contepGHA
the site can severely affect access to daylight, because natushlould normally be less than.®(Mahdavi, 2010; Allard et al.,
ventilation and dissipationof pollutants could beblocked Ob- 2013. In a passivehouse in Germanythe air changeate per
structions, unevembstaclesorms of construction, theffectsof hour undera pressureof 50 Pa wasmeasuredat 0.27 Pa of the
the non-optimal orientation dheglazingand self-shadowing are interior volume in ordeto testthe appropriate airtightnesd the
identified as possible constrictions affecting the implementation dfiouse. However, such a tightness test may not be applicable to large
solar access techniquést(lefair, 1999.The sunshine critergiven buildings in the target arean this case a domain mode! or a
in other GBRTSs also require consideration of the impact of neighthermal imaging is feasible fandoorsurveillance. Thealculation
bouring buildings during orientatioand simulation calculations. of the infiltration load was dided into sensibl@and latent loads
Many analytical methods, includingsimple criteria (e.g. angular using a linear function connecting the loads to the outside tem-
measurements) provided bgmputerprograms/softwaresuch as  perature(Wang et al., 20} Tian et al. (Tian et al., 2014 have
TOWNSCOPEand SOMBRERO are alreadysed toestimatetheac-  checkedin their study of thesensitivity analysisthat infiltration is
cessof sunlight(Chen et al., 200)5In addition,the coefficient of  the third highestcontributor to theheating Joad afte¢he U-value
buildings and ground reflection surfaces can also have an impact aindow andthe heatingsetpoint.
the particularly high energy performance. IES-VE (synthetic
building simulationsoftware)is able to associate the light of day 3. Methodology and appr oachesadopted
and the dynamic thermal analysis to perform calculationsseith
adjusting lamps (Chen et al., 2005A survey of 60residantial The methodologyof this researh studyis structuredin six well-
buildings was conductedo expore the concept of trends and defined andsequential stepd) selectionof the buildings, (2) se
patterns related to highise buildings in Hong Kong. Three lection of actors and site visit$3) capitalizationof information, (4)
configuration patterns have been chosen for the study done ihe extractionof information, (5) data analysis and risk assessment
(Chan, 201%. InteractiveShadingoetween adjacent apartments canand (6) restitution ofthe results.
generatanore air conditioning andnergy savingharge of addi- Thegraphieillustration and details of these silepsaregiven
tional lightings consumedduring the day basedn the type of  below (Fig.1):
lighting schedulein Hong Kong's subtropical climatd-ive key
designparametersnamely the orientation of the building, tHat 3.1. Stage 1: selection of the buildings
surface, theareaof thewindow, the type of glazingshadng and
colour of the outer surface finishere studied by a simulation The construction®aving the High Environmental Quality cer-
study (Li et al., 2009. It was recommended that the angle of tification and buildings relying on innovative prads or processes
obstructionfor a kitchen should not be less thart 48d iswithin  are favored during theelection stageThe selectiorcriteria are
the range fron25° to 45° to the bedroom inrderto achieve a light focused on energy and environmental performance of target
factorof theaveragealay(DF) of 1%, 18% and 26 for the bedroom,  buildings. Theseerformance criteriaolicit buildings with Jow
living room andkitchenrespectively. energy consumption ivhich solar lighting andnatural ventilation
The orientation and shape determiine levelof solar radiation  are encouraged and airpdmildings in which the wastedisposai
incidenton a building facaddhe azmuthof thewall andbuilding and discharge are mastered concerningus®and recycling of



Theextraction of — t=——p Stage 5: Data analysis and

risk assessment

Stage6: Restitution of the
results

Stage 1: Stage 4 :
Selection of the
buildings information
Stage 2:
Selection of actorsand > Stage 3: capitalisation of
sitevisits information

Fig. 1. Graphic illustration of the steps included in the proposed methodology.

polluting products (e.g. carbon dust, lubricants with metal-carbon
etc.) and other buildings requiring extensive renovation and
refurbishing works.

3.2, Stage 2: selection of actors and site visits

The selection of actors and site visits are two important parts of
this stage. It involves identifying different actors in the construction
sector who are willing to share their knowledge. Their experiences
and motivations are crucial to support the collection of qualitative
and quantitative information. The actors consulted belong to the
three categories of stakeholders involved in the construction or use
of buildings: designers (architects), manufacturers (engineers,
masons, carpenters ...) and operators (users). A field survey is
conducted to collect in situ observations and interview of actors
(from the design phase, to construction and usage phases). The
visits of buildings are essential in order to anticipate further in-
terviews and take photos for illustration and consolidation of in-
formation concerning the quality of execution of construction
projects. For each construction project visited at least two different
actors are interviewed to cross their opinions and to have a
comprehensive and objective views of relevant information from
experience feedback processes. Some buildings can be visited
during the construction phase to see the difficulties faced by con-
structers. Depending on the nature of stakeholders, the survey may
be in face-to-face interviews or in questionnaire (form to be
completed); it allows us to derive the maximum of information
relating to non-qualities. After this step, it is possible to organize
the selected data into a database configured to structure the
collection of disorders and possible solutions.

3.3. Stage 3: capitalization of information

After investigation, the database is completed with a criticality
matrix that is built in the working group (including actors from the
construction sector and actors from computer science). This
working group aims at elaborating an effective means for pro-
cessing information in order to characterise the different disorders
observed in each phase of construction projects and also to capi-
talize the best practices.

For instance, the information can be processed using data
mining tools whose the general principle of analysis is consistent
with the lcnowledge discovery in databases process, The risk matrix
supports the evaluation and classification risks according to their
criticality by means of a risk rating that includes the following
elements:

e Three severity levels: minor, moderate, major

e Three occurrence levels: minor (1 or 2 repetitions), medium (2
or 3 repetitions), and major (more than 3 repetitions)

o Three risk levels (obtained by crossing severity and occurrence):
Low/Medium/Strong associated with a color code (green, or-
ange, and red respectively).

The color code allows:

v To carry out a comparative ranking of risks;
v To prioritize improvement actions.

The severity categories are determined in collaboration with the
technicians of buildings, and, energy companies. The results of the
risks assessment can be formalized in a summary table having a
structured format and a specific notation. The characteristics of the
buildings, as well as information collected on the disorders are
described in this table.

3.4. Stage 4: the extraction of information

The extraction of information allows us to classify the various
categories of disorders: difficulties, malfunctions, damage. These
categorices of observed disorders are described by an explanatory
text and indexed according to the technical element concerned, the
origin of the disorder and its impact. The corrective solutions and
good practices associated with these disorders are also described.
They provides ome elements of continuous improvement for all
actors involved in the rarget construction project,

3.5, Stage 5: data analysis and risk assessment

Risk analysis and data evaluation are carried out in several
stages. In order to analysis the raw information from experience
feedback and help determining the technical causes of the disor-
ders, the task force can include the following actors:

« Representatives of businesses and artisans;

= Representatives of project management (design office and
architects);

Technical controllers;

Expert;

+ Insurers

The risk assessment is based on the occurrence of observations
in the obtained samples and severity of the disorders. The criteria
chosen for the study of occurrence are related to the probability of
occurrence of the risk factor and therefore exposure to the hazard.
The crossing of the occurrence and severity of observations within



Table 1
Criticality matrix.

Description of thebservation igstablishedits main originand its impacts Degreeof improvement odeterioration in the
energy and environmental performance
Levelsofoccurrence Minor Medium Major
Major M fu fu
Medium Fa M Fo
Minor Fa Fa M

the matrix defines the level ofrisk in constructions studiid the 4. case study: Final Assembly line (FAL) of the new airbus

classical formula: A350
(Occurrence of the observation) X (Severity of the
observation). 4.1. Presentation of the case study
The definitionof risk status is not based on an accunds&-
scoring bubn a subjectivassessmertf risk. The criteriachosen The construction project @fnew logistics buildingalledFinal

for the studyof occurrence are relatdd the repetitiorof therisk ~ Assembly Line (FAL) completed for the final assembly of the new
factorandthereforeexposureo thehazard However,occurrence  Airbus A350 waschosenfor the case study of efficient and airport
was sometimemodulatedby the background knowledge (e.g. as-buildings. FALsaredesigned bystationswith each accomplishing
sumptions estimating the potential development of the disorder anexplicit taskin theaircrafts production and logistic§heuse of
the estimateof the developmenof the marketshares of the  the building began in the early 2010s on the outskirts of Toulouse
affected system). airport (Southwest region of France). With 300 m long, the L-

The exercise it fill the databasef criticality matrix for pro-  shaped building rises to about 35 m to the highest architectural
cessingandinterpretation of informatiomelatedto risk estimation  element. In2006, the Architecture agency Cardete-Huet won the
with deteriorationcharacterization oidentification of opportu-  competition to design the work in association with the Setec and
nitiesfor improvement{able ). jaillet-Rouby engineering offices. Studies hactually startedin

The risks of pathologies are assessed and fall into various catarly 2008 andasted two years. Iparallel,theconstructionstarted
gories: the risks afiscomfort,health risks, safety or security risk, inearly2009by foundations anthetechnicalgallery.Accordingto
risks to health, tirgisk, legal risk, etcThe severitylevel (low, the designers, the project was a real challenge, due to a particularly
medium or major) igyiven by the cost of maintenanceand the tight budget, as financial means to manage organizational changes
complexity of the recovergolutiondevelopment. with technical constraints and a complex industrial environment

For each of the findings, the risk assessmeminclusionsare  The other project challengé@xludedtire protection, specific loads
shown in the columnsof energy performance and Pathology. Thesuch as tooling and networkifidne different approval procedures
criteria taken into account for thevduations are shown in these  for the receptions of the construction site took place overatil
columns. Risklevels and building types are listed in the tablescommissioning of a FAL witlthetirst aircraft sections tassemte

below (Tables 2 and)3 arrivedin early2012 ig. 2).
3.6. Sage 6: restitution of the results 4.2. Analysisand ris/< assessment
The expected results capitalize the relevant elemenexjoé- In this case study, weise the practical knavledge from the

rience feedback processes achieved by actorgdatisustanable  experiencefeedback procesasthe basisfor providing the required
buildingswith high environmental qualitffhe main non-qualities information for theandysis. More specifically, the risk assessment
observed irthefield are presented with corrective solutions andmethodolgy employed is consistent with the demands of energy
associated good practices. Sharihgseinformation and knowl-  and environmental performantae final assemblypf the new FAL
edgefrom experience feedback processes contribute toraise  Project A350is designedo estimatethe level ofrisk onthe quality
awarenes®f ail stakeholderdit is partof a continuousimprove-  or non-quality and comfort or discomfort accordingo the building
mentapproach, allowing avoidirtipe repetitiorof the identifiedor ~ yse and the architecturddyout of thesite. The analysis andsk
similar mistakes It also aims to serve asp@d@ogic resourcdo  assessmerdre intended to provide eanking of the disorders to
continuous training basexhlearningby errors(RAGE, 2014). identify the findings of nomuality of most concerns. The crossing
of the occurrence andeverity of observationwithin the matrix
results in the following formula is the basisfor risk analysis

Table 2 . . -
Risk levels. regarding environmental performance assessment of buildings. The
values of the risk matrix are determined by the following equation:
Fo Seriousisk R=Re-G
M Mediumrisk . .
Fa Slightrisk Wherg R, Re and G meanrespectively: risk-control levels,
v Weakrisk occurrencdevels the severityevels of the findingThe principle of
So Without abject risk assesment isto assess the improvemeot degradationof
performance options. In theaseof degradationthe risk of the
identified pathology is evaluated. The collective problem-solving
Table 3 and consensus-building exercises between members of the work-
Building types ing group areof paramountmportancefor therisk assessmeruf
Ml Individual house non-energy performance. Three levels of danagdoccurrence
Cc Collective building arepredefined Minor, Medium, andMajor).
T Commercél building Example:risk assessment in thoase offinalassemblyline (FAL)
A Airport building

of the new AirbusA350.




Fig.2. Aerial view of Find Assembly Line(FAL) of the new Arbus AZ0.

1. REX with positive event (case of risks related to the insu/ation,
sealing and production system building energy) (Tables 4 and %5

In this matrix, the findings crossing levéhorizontal) andhe
probabilityoccurrencéevel (vertical) determinethe risk level.

Risk assessmentlated tothe aspectof sealingand roof
insulation is energy and environmental.

The roof is the part of the building envelope whiebeivesnost
of thesolarradiation that contributes largely to heat gains.

The heat gains and losses, respectively in wintersanamer,
can cause thermal discomfort inside arebpectivelyrequire in
theseperiods enormous heating acablingenergy needs.

The thermapropertief roof envelopeonsiderablaffect the

cooling load/indoor heating.

On the one hand, a better rasdfalingeffectively attenuates
infiltration into the building and on the other hand, its insulation
helps to reduce thermal loads. The thermal Joad and the building
energyneeds may be insured bynewable energy sources

So, the use cfolarpanelsand PV(plastic membrane on the roof
can be aneffective method to reduce heagain and createan
comfortabldnteriorenvironment.

The above description allows us to consider tigkt factors
have an average level of occurrence and a major improvement
observation level. In the criticalitpatrix, the crossing of these two
levels leads tastrongrisk level noted Fo.

Table4
Criticality matrix on the first risk factor studied.
A B Cc
Observation Typeof Performance
use improvement level
Theroof of the buildingds almostfiat for a seaWith aplasticmembranén Polyvinyl Chloride (PVC) andoveed with levels of Minor Medium Major
phobvoltaicpanels. occurrence
Origin: better implementation of the design. CA Major
Impacts:good Jossor gain on thermal heat management, enhancing ddrthelopeperfamance, energgelf Medium Fo
sufficiency. Minor

At column A, the descriptionf the risk factor observation is given.

A description basednsealing a plastic membrane RV C then the insulatiomith photovoltaic panels.
Column B specifies thiype of studieduilding namelycollective buildingand airport noted respectiveyandA

Column Cshows the estimated ris&vel in the criti cality matrix.

Tables
The assessmerdescriptionand the recommendesddution for the firstobservation

Riskassessment

Recommendesdolution

Energy performance Positive effects

Opportunity:

-insulation improvementdecrease of its
thermal conductivity)
-energyproduction(self-sufficientenergy)
-energybuilding needdecreas.

-life quality improvementvithin the
buildgn(thermd comfort)

- building environmerdl preservation.

Use of a storagsystemrequiredfor energyconservatiorduring periodof
snow and periods of littleunshine.




The consequences of the resultiexentsdetermined by risk allows us to consider that the risk factors have an occurrence
assessment of theaspectare analysed with their positive effects. average level and an improvement observation minor level. This
Thetable below brings us tthe consequences on the corre- gives a low risk level notefh in criticality matrix.

sponding performances and recommended solutions. The event consequences determined by risks assessment of
2. REX with negative event (case of risks related to the building these aspects are negatfpathology) The table below brings us to
structure)( Tables 6 and 7. the consequences on the corresponding performances and rec-

Steel is a durable metal, but it risks losing isis&nce in case of ommendedsolutions.
fire and the graduai degradation due to chemical actions 3.REX withpositive event (case of risksrelated to the management
(corrosion). and wasterecycling)(Tables 8 and)9

The roof height and the wind speed may affect the balance Risk assessmertb management related aspects eaxd/cling
generatingthe structure deformation riskhe abovedescription waste is environmental in nature.

Table6
Criticality Matrix on thesecondstudied risk factor
A B C
Observation Type of Performance
use degradation level
A cost-effective design for the structure with theelframe beams bolted on site. The timber Crussesrmequioof levels of Minor Medium Major
structure with more height and Jess metal occurrence
Origin: implementation, design CA Minor
Impacts: risk for the structure strength. Medium Fa
Major

Coiumn A contains the observation description on the factor based on the building structure stability.

The beamstructure arén currentsteel ancbolted on site. Roofing is higher and less metal.

Coiumn B specifiesthe typeof studiedbuilding namelycollectivebuilding and airporinoted respectivel andA.

Column Cdescribeshe estimatedisk level in thecriticality matrix.Riskassessment relatédthe aspect ahestructure economig functionof resistanceandthe building
balance.

Table7
The assessment description and the recommended solution for the second observation.
Risk assessment Recommended solution
Performance of structusgability Pathology (negative effects)
- Risk of losing the structureesistance (beams) case of Lack of stability aisk imbalanceof the building the metaitructuremust becoveredby layersof non
lire or corrosion, understructure. flammable materials
-Risk of the structure deformation under the speied w
effect.
Thble8
Criticality Matrix onthethird studiedrisk factor.
A B C
Observation Typeof The performance
use improvement level
The carbon dust from drilling operations of aerortapirts (the fuselage and wings) made of composite materials is Levels Minor Medium Major
inhaled by two networks of aspirators. occurrence
Origin: best design choice C,A Major Fo
Impacts: environmentalpreservation(good waste management, rigi health lire hazard) Medium
Minor

Column A containsthe observation descriptiam the factor relatingto the managemerdandthe waste recycling.

Two networks of aspiratorsf carbordust and wast@ubricant with metal-carbon) has been establishreablving the stations to recyctarbondust created by drilling parts
of aircraft composite.

Column B specifies the type of studied building namely collective building and airport noted respectivela.C and

Column C shows the estimated risk level in tbticality matrix.

Table9
The assessment description and the recommended solution for the third observation.
Riskasgssment Solutionfor maintainingcomfort
Environmental performance Positive effect
Environmental protection through the Protect: There is possibility of noise so tlactionnetwork circuit must be dressed body
carbon dust aspiration, waste and the air -the ingildgainst lire (carbon dust(such as polyurethane foams or melamine) that absorb sound energy.
recycling and waste) Given thecomplexity andhe largesize of aircraft construction workshops

-the usersagainst respiratorydisease (assemblyhalls), onemust optimiethelocation of air outlets and aiimtakesso that
dueto aspiation of carbordust and  contaminantsare not sucled.
waste.




Aircraft construction workshops (assembly halls) are characprinciple of weights as building rating standards.The reductions of
terized by extremely complex chemical environments. energy consumption and carbon emissions have been weighted
Drilling, repeated installation and removal of aircraft parts inmore independently from the deep knowledge of the target
composite materials can release carbon dust or solvent-resin migpplication A situation that perfectly reflects the major concem
tures in aerosols forrn. associated is the high ratio of energy consumption of buildings
To enhance comfort in working within these workshops, envi-without efficient strategies in total energy consumption. The rat-
ronmental quality and industrial hygiene, it is necessary to providmgs of five methods of passive design did not provide corrective or
in these workshops of aircraft constructions some aspiration amteventive solutions in case of non-compliance with established
ventilation systems for the air recycling and renewal. standards. This important aspect is considered in this article as it
The above description allows us to consider that risk factorsuggests conceptual means to identify risks and pathologies with
which havea major occurrence level and a major improvementrelevant options to diagnose problems and recommend appro-
observation level. In the criticality matrix, this gives a strong riskpriate solutions.
level noted Fo.
The consequences of the resulting risk assessment eventsgiConclusion
these aspects are analysed with their positive effects.

The table below brings us the consequences on the corre- We conducted this study using a methodology based on the

sponding performances and recommended solutions. concept of Experience Feedback with a conceptual view of risk,
_ _ focusing on the information and knowledge from the field of
5. Discussions investigation for sustainable buildingsearchinterviews with key

stakeholders, pictures and documents). Through the described case

Nowadays, there is an increasing interest for the improvemertudy, we are able to highlight illustrative information on the
of energy and environmental performance, in the construction angliality or non-quality and the challenges we need to meet in order
renovation projects of buildings. Many methods or techniques ab achieve more sustainable building projects. The links between
performance evaluations and risksessmenhave been proposed, challenges and possible responses can lead to the prioritization of
for instance the five evaluation techniques of passive dedifn  ways for development of efficient actions and services for sus-
GBRTs (BREEAM, LEED, CASBEE BEAM plus and GBL-ASGB tainable constructions. Finally, the combination of risk manage-
(Chennet al,2019. In order to strengtherthe previous methods, ment with experience feedback processes provides an interesting
the adopted research approaches in lvith the approach to framework to share knowledge and best practices, including so-
development of adaptive risk manageméaerga and Aven2014) cioeconomic, technological and energetic realities as well as
which highlights the ongoing requirement dain information and  building information modelling from industrial professionals that
knowledge about a set of relevant alternatives. The analysis by thguld echo innovative initiatives to achieve other outcomes sup-
methodof adaptive risk manageme(fven and Renn2009 re-  porting thesustainabilityfor buildings
quires a detailed characterization of risksthrough deep un-
certainties such ahe couple (C,U) in which the risks (Aven and  References
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