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APPENDIXYWORK PACKAGE 2

Appendix 1- Risk analysis by an insurand the relation with building
pathology

1.1 Concept of risk and risk analysis

An insurer is dealing with risks of construction processes, actors and products, and uses information
from risk analysis for establishing insurance premiums and conditions.

Risk is a function of the chance on an accident, a defect or a failure, and the detrimental effects
thereof (for the insurer: having to pay for claims). This is also expressed as: Risk = chance x effect.

For example: the accident can be: fireinabyilgi & | NBadzZ d 2F Xo of26a
detrimental effects can be: injuries (or even deaths), physical damage, loss of functioning etc.

Depending on the kind of insurance, and the phase of the construction process where the accident
occurs the insurer is interested in certain kinds of effects and the underlying causes which led to the
accident. Most insurances only cover physical damage (in financial terms), but sometimes also loss of
performance of building parts, interruption of the buess process of the building owner/user, or
even indemnity in case of death or permanent disability of injured people.

It is obvious that the insurer is also interested in the causes of the accident. Not only to know who is
responsible/liable for the aédent, but also to know the technical background of the accident. This
technical background is important in order to be able to formulate prevention measures and
insurance conditions for future coverage.

So in fact, the insurer is interested to know théale risk chain, from the causes of accident/failure
to the effects, including the chances of occurrence.

M.W. Merkhofer (Decision science and social risk management. Boston, 1987) illustrates the risk
chain for societal and health risks (accidents witliclear power plants, product injuries, food
poisoning, sun burning etc.).

The core elements of his risk chain are: hazard (cause), exposure processes, effect processes, and

Gl tdzZ- A2y LINRPOSaaSad 5dzNAy3d (KS QI {d2 AR Yy YEKNREK
W OOSLIittoftSQ 2N wy2i | O0OSLIitoftSQ:r | OO2NRAYy3I G2 A
picture from his book:
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Decision science and social risk management, Boston, 1987, p.7).

For the risks of construction processes, actors and products, the risk chain for an insurer looks
AAYAT I N ¢KS WKIETFNRQ 00FdzaS0 Ay (uktior proBucts, S

wrong use, ageing/degradation of materials, etc. The exposure process is the process leading to a

Aa K

defect and/or a failure of a construction component; the effect process is the process leading to a
OFAY L yOA I & valuatidn pr8clss is the igtdvdal Kveiphihgyob the savéity of
the risk by the insurer.
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Figure 2: Risk chain for defects and failures in construction.

In conjunction with the risk chain of figure 2, risk analysis by an insurer can be targeted oof each
the individualchain links, including the probabilities of occurrence, and on the chain as a whole.

1.2 Relationship with building pathology

The CIB W086 Publication 155 (Building Pathology: -Sfatee-! NI  wS LJ2 NI

pathologyQ

a UKS &aeadSyrdiao dNBFHOGYSYyd 27

their remedies.
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The science and knowledge of building pathology can play a role in risk analysis for the first three
links of the risk chain (causégfect/failure-effect):

i DEFECT/
EFFECT VALUATION
CAUSES FAILURE

diagnosis by means of building pathology

Figure 3: Diagnosis by means of building pathology for risk analysis.

According to the CHeeport:

U WRS Fi$ & éitation where one or more elements do not perform its/their intended
function(s), and
U WT I At tHeNdsnfnation of the aitity of an item to perform a required function

Though the definitions of 'defect' and 'failure' seem almost identical, they do not have the same
meaning. The term defect implies a shortcoming in respect of some normative or even perceived
standard or equirement. But the defect may leagl by some means to a situation in which a
specific required function cannot be fulfilled any longer. For example: a crack in a partition wall can
be considered as a defect. It depends on the functions of the wall andbo instance, craclidth
whether the wall fails in performing its required functions.

The type of defect may vary widely; from a minor aesthetic crack to a major collapse. Obviously, the
latter implies a failure, i.e. the termination of required use.

Diagnosis, which is the basic part of the building pathology discipline, requires knowledge of the
decay process suffered by the building components. This process is defined in the CIB Report as the
evolution from a performance to a ngmerformance condion.

The decay process is indicated in figure 4:

! ISO 15684 (2000), Buildings and constructed assetsService life planning Part 1: General principles and framerk, gives the
following definitions:

Failure:loss of the ability of a building or its parts to perform a specified function;

Defect:fault, or deviation from the intended level of performance of a building or its parts;
Obsolescencdoss of ability ofin item to perform satisfactorily due to changes in performance requirements.
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Effect

Figure 4 The decay process, from cause to effect (inspired from CIB report).

Any material or building component is subject, by law of nature, to physical or performance decay.

This decay cannot be cdamt RS NB R
NEBFaz2yloftsS 62N]AyS3
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On the other hand, when the physical and performance decay (failures) and related anomalies
develop unexpectedly in time and quality, and in complete contrast to the conventional concept of
natural ageing, a pathological decay exists, leading to a deféet.pathological decay is mostly (if
not always) started by errors or omissions (arising from imperfect human activities) during different

stages of the building process.

Of course, defects could also arise directly from errors and omissions during designstruction.
Typical errors, connected to human acts over the various construction stages are:

U Ignorance, incompetence or lack of experience leading to underestimating, complicating or

neglecting (potential) problems;

U forgetfulness, inefficiency, agligence leading to direct mistakes or to omitting quality

checks;

U underestimation or risks and excessive ®ahfidence leading to mistakes like for instance
the use of excessively low safety coefficients, or overlooking the importance of specific

checls.

The defect, therefore, may occur as a consequence of either a lack of judgement, a lack of care

(mistakes), or a lack of precision.
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The defects can either remain in a latent form, or manifest themselves by the action of external
agents. Interaction étween external agents and defects is the necessary condition for the
manifestation of the decay as failure.

The failure of building components can be structural, i.e. loss of certain physical, chemical and
technological characteristics. Or it can befpemance failure, i.e. the drop of the initial performance
level below an established acceptable limit.d@nost commonlyg it may concern both aspects.

The decay process needs time to develop and it does not immediately cause components to pass
from a performance to a failure condition. (This is highly relevant to the possibility of planning
maintenance/repair strategies with a preventive purpose.)

W1 vy 2 Y lah hdication oba possible defect or problem which is directly visible or meagurable
mostly manifest themselves before the final failure occurs. Then the anomaly becomes a sort of
symptom which points at one of more (possible) defects.

But of course, besides these slowly developing failures, there can also be immediate and
WOl G aGN&SLIKAOQ FIF Afdz

Finally, as a consequence of the failure, the effect (damage, injuriedunationing etc.) appears at
the end of the process. But also a defect without a failure can lead directly to an undesirable effect.

Assuming that a defect is confirmed blgjective signs, the next stage is to search for cause(s) and for
measures that prevent or cure the defect. The way of handling may vary from a simple observation
to consultation of a knowledge base or expert system (if available), or to a more elaborate
investigation.

Building pathology not only offers information to directly involved parties some specific defect

but also information for matters like liability and insurance, costs of defects, quality assurance,
regulations and the building communiiy general. This latest kind of information is generally given
by way of publications, articles, information sheets, seminars, etc.

1.3 Cause determination

It is evident that the cause of a defect should be known in order to take the necessary effectiv
YSIadNBad . dzi ¢KSNBE R2Sa GKS WiNIXOAy3I o1 O1Q
consequence of some foregoing event. This leads inevitably to a conclusion about imperfect human
behaviour or knowledge, but does not imply that humans are alw@ygame.

Assuming that the analysis of cause(s) is determined by the use that is being made of the results,
three types of cause descriptions are recognized, thus delimiting tdepth search:

U techniqueoriented descriptions (what caused the defect?)
U liability-oriented descriptions (who caused the defect?)
U systemoriented descriptions (how did the defect originate?)

Q)¢
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A techniqueoriented description of causes is needed to allow for the formulation of technical
measures which will cure the defect prevent an identical defect.

Apart from the direct interests of involved parties, this type of information may well be of interest to
interested parties inth€®® 2 y & § NHzOG A2y &aSOG2NJ yR o0dzAif RAy3 WSRdz
pathology is gnerally given in forms like publications, seminars, defect information sheets, etc.

A liability-oriented description may be imposed by reasons of liability and insurance. Such
RSAONARLIGAZ2YA LRAY(G G2 WTIl dZ daQ pa¥caledd MiEedighdo 2 NJ LI
objective evidence, and keeping also in mind that technical descriptions must be well understood

and unambiguous.

Asystem NASY(iSR RSAONALIIAZ2Y A& NBIJANBR 6KSy OF dzi ¢
assurance (QA) irhé building process. It is believed that QAeing a tool for managing a process

efficiently and effectivelyg is most powerful in preventing defects. But QA is basically system
oriented: it deals in a managerial way with systems that aim at controlliajens like organisation,

resources, communication, information, means, human resources, motivation, and systematic
feedback.

This implies that the output of building pathologyi.e. causes of defects should be described in
terms of system failures iorder to be useful as input to QA. This way of looking at causes of defects
is little practiced by building pathologists. It is hoped that modern QA schemes can profit from more
systemoriented descriptions of causes of defects.

The way of gettingto B Wa 2 dzNDSaQ 2F | RSTFSOG OSNE YdzOK RSLJ
determination process will follow some strategy of assessing possible causes, setting hypotheses and
rejecting or adopting these hypotheses on the basis of facts.

Such a procesis quite close to the more or less formalized method of thecalled fault tree
analysis, which is known from (industrial) processes and reliability analysis of structure.

Insurers are most likely interested especially in techniqtiented descriptiongand liabilityoriented
descriptions.

1.4 Effects

The effects, or consequences of failure may include hazards to health and safety, and it is frequently
useful to categorize failures by their consequences.

This allows prioritization of avoidance of cpaoment failures to be taken into account in evaluating
their service lives on the basis of avoiding unacceptable risks to health and safety or other
considerations critical to building owners or users.
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ISO 15684 (2000) gives the following table Wit suggested hierarchy of consequences.

Category | Effect/consequence Example

1 Danger to life Sudden collapse of structure

2 Risk of injury Loose star tread

3 Danger to health Serious damp penetration

4 Costly repair Extensive scaffolding required
5 Costly because repeated Window hardware replacement
6 Interruption of building use Heating failure

7 Security compromised Broken door latch

8 No exceptional problems Replacement of light fixtures

Figure 5: Suggested hierarchy of consequences, froml&§361

To these categories of direct effects, indirect damage could be added, like interruption of the
business process of the building occupant, or-fumctioning/nonperformance of building parts.

As has been stated before, an insurer could interdsiie all these categories of consequences,
depending on the type of insurance, and the coverage involved.

Some insurance companies may use their own classification of consequences. For example, the
Danish Building Defects Fund distinguishes 5 levelsfetti#and damages:

U Level T The building element is intact or has less significant building defects or building
damage of insignificant extent. Sufficient information was present for all building
elements. Regular service is sufficient.

U Level 2: The bilding element has less significant building defects or building damage of very
modest extent. And/or information on less significant building elements is missing.
Missing information should be provided. Recorded and eventuatuigible defects
should becorrected or prevented by increased service.

U Level 3: The building element has significant building defects or building damage but with
little extent. And/or information on significant building elements is missing. Missing
information must be provided. Rerded and eventual nowisible defects must be
corrected.

U Level 4: The building element has building defects or building damage to a great extent. It is
likely that a building damage will develop or that a present building damage will
develop further. Rpairing is needed in continuation of the inspection.

U Level 5: The building element has serious building defects or damage that is of importance
for the safety of persons. Immediate intervention is required.

Only the most severe defects (level 4 and & esvered by the Building Defects Fund.

2 Within in the nomenclature of the Danish Building Defects Funi considered a building defect when project documentation, a
building material, a structure or a part of &scture lacks abilities which can be expected according to the construction contract, public
requirements or good building practice. This means that a defect is seen as a technical problem independently of the teugeffect

and independently of whethe defect is observed. Building damage is used to describe unacceptable consequences of building defects.
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1.5 Chances and probabilities

To carry out a quantitative risk analysis, in order to be able to estimate the risk in financial terms, an
insurer also needs information on chances and probabilities (risk =ceh#neffect!). The insurer
needs not only the probability of occurrence of a hazard or a defect/failure, but also the probability
of the loss or amount of damage which corresponds to the occurrence of each hazard/defect/failure.

By combining these probdhies the risk function expressing the probabilities of the different
amounts of loss being exceeded can be obtained.

Insurers usually derive these probabilities from internal databases with statistical information from
claims.

Obviously, the more #&ditional a building product or a construction technology, the more statistical
pathology information will be available. For innovative products/technologies there is less or no
historical information available. In this case the pathology information foesé products/
technologies can only be used qualitatively.

That means that the available information cannot be used for calculating risk premiums, but only for
improving the technical knowledge of the insurer on these particular products/technolodies. T
insurer may use this technical knowledge for formulating strategies for conditions for the acceptance
of these products/technologies for insurance coverage.

1.6 Summary

Building pathology is the systematic treatment of building defects, their catiseis,consequences

and their remedies. The science and knowledge of building pathology can be useful for an insurer in
his risk assessment of building processes, actors and products. Diagnosis, which is the basic part of
the building pathology disciplings aimed at getting insight in the decay process suffered by the
building components: the evolution from a performance to a #pamformance condition, identifying

the defects/failures and their causes and effects/consequences.

Building pathology informatin may help the insurer in his risk assessment in two ways: qualitatively
and quantitatively.

U Qualitatively, by improving the technical knowledge of the insurer on particular products/
technologies. The insurer may use this technical knowledge for fatig|
strategies for conditions for the acceptance of these products/technologies
for insurance coverage.

U Quantitatively, by providing statistical information on the frequency/probability of
occurrence and the losses that the insurer may use to do thengriof a
cover and propose guarantees.

For innovative construction products, like emmhnologies, there is little statistical historical
information available. In that case the pathology information can only be used qualitatively by the
insurer.
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Buildng pathology reports can be made directly for the interest of a certain party (for example a
contractor involved in a claim by his client, or the court in a litigation process), but pathology
information may well be of interest to all building participant Yy R o6dzZAf RAy3d WSRdzO
insurers. In that case, the output of building pathology is generally given in forms like publications,
seminars, defect information sheets, data bases, etc., and publically (or against a fee) available.
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Appendix 21 - Pathology databaseg general aspects

1. The use of pathology databases in general

The CIB Report (1993) states the following:

! 3ASYSNIf ySSR F2N) Y2NB aeaidSYlraad FSSRol O
exists. Such feedback should prefely be an element of a broader system that encounters

several types of defects (figure 6). This leads to the necessity of collecting, recording and
evaluating data, to cost/benefit analysis and to providing information to involved bodies like:
regulationsand code makers, designers, contractors, implementers of quality assurance
systems, insurance companies, planners, etc. Such output can be quite different for different

users of the information. It mainly comprises: number and/or frequency of severalfispec

defects, actual causes, characteristics of the degradation process, losses or costs involved

FYR FLILINBLINRFGS NBYSRAFE FYRKk2NI LINBGSYiGAdS Y

The basis of such a system is formed by a databank. And in fact, several countries have one or more
databanks which records cases of defects. But very often these banks have limitations with respect to
I O0SaaAroAftAile YR GKS Y2dzyd FyR (8L)Sa 2F NBO2NFR

{ dzOK | RFdGlorasS A& | 1AYR 2F WFldzZ G OlFdGpt23dz849
constructions. The defects/failures (examined in every possible relation) are stored under the name

of building types or related building parts. Until recently, neither the catalogue nor its frame are
established, but the CIB Committee WO086 stated thsitmn of in their 1993 report (see figure 6).

I Collecting Defects l_‘ Methodology

'y
4 |

| Databank » Registration Method

| Evaluation of Data » Cost/Benefit Analysis

. v - v

| Feedback » Publication, Information

[y

A 4
| Expert System Output

¥ ¥ \!r L 4
| Cost of Defects Quality Assurance ‘ Regulations Building Community

Figure 6: The method of application of experiences from building pathology in a database (from CIB
report 1993)
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2. Advantages and disadvantages

The advantages of a pathology database are evidernterfial users could profit from the database
with a view on their interests like: better understanding of mechnisms and avoidance of defects,
improved maintenance policies, better justification of investments, more practical education, etc.

This shoulddad to a decrease in the amount of defects and their eventual losses. It should at least
diminish making the same mistakes and errors.

The disadvantages originate mainly from practical problems in operating a database. CIB WO086
mentions the following disdvantages:

U It has to be financed, or there should be a business model behind it;

U The collection an systematic registration of defects is costly;

U Recording and registration has to be done by experts, with due regard to the desired output
in order to avoidrrelevant and ambiguous data;

U Reliable reports are hard to get: reporting on a voluntary basis might give inadequate or
insufficient information; on the other hand: compulsory reporting by involved persons could
lack objectivity;

U Updating and upgrading stored information is needed.

3. Experiences with databases
P.M.
4. Conditions

Individual organisations in the building sector (like building owners, building control bureaus,
insurance companies, contractors etc.) can design their own databasevay dhat is efficient for
their own needs.

But when speaking about more general databases with access to any interested organisation of
person, some conditions ought to be fulfilled in order for it to be successful as an information centre.
Such conditias (according to CIB WO086) are:

A sound business model or financing system must form the basis;

Some kind of compulsory reporting should exist;

Reporting and registration must be done by independent experts;

Reporting and registration must be based oneac view of the use that will be made of the
LINEOSAdaSR AYTF2NX¥IFGA2Y 62N Ay 20GKSNJ) ¢2NRayY
related); this condition is emphasized to avoid costly activities only for the sake of collecting
data;

U A format for theminimum information on individual defects/failures.

[t et A et S e

W7
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5. Registration methods for pathology cases

Registration methods may differ according to the aims set. Several formats used by international
organisations operating, directly or indirectly, in theld of building diagnostics, are known. For

SEFYLX S {&802RS4
5SYYFEN]Z X 9G0®

P.M.

Ay CNIyOSs

6. Format by CIB for a registration of pathology cases

. w9 Qa

58FS0G ! OliAz2y

The sixth chapter of the CIB W086 paation (1993) was entirely devoted to a format for pathology
records, pointing out the need for systematization of knowledge in the area and the importance of

learning from mistakes.

CIB W086 suggests a structure for the general format for the preparati pathology records, and
structures for 4 subformats. The general format contains all the information that has to be gathered
and organised in case of high complexity. Subformats can be used in cases of lower degree of
complexity, or with less informain available.

Registration items General | Subformat 1| Subformat | Subformat| Subformat
format 2 3 4

Component concerned,; X X X X X

Failure description; X X X X X

Description of evident anomalies; X X X X

Description of anomalies which ca X X X X

be monitored hrough instruments;

Graphic  representation  (photd X X X X X

drawing, draft);

Defect description; X X X X X

Identification of the agents whicl X X X

caused the defect;

Errors; X X

Specific fault tree and diagnost X

report.

Figure7: Formats for the registration of pathology records

7. Existing pathology databases

In the following Appendices 2.1/ 2.10, a number of existing databases are described, divided into

i databases with pathology dataccessiblen theweb;

1 websiteswith publically available expertise reports, info sheets, etc., with an aggregated
analyses of pathology experiences.
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Databases with pathology tlcases, accessible on the web:

1 NBD Bouwgebreken of SDhuU Publishers (Netherlands),
http://bouwgebreken.sdu.nl/bouwgebreken

Technische ABlist, Woningborg (Netherlandshitp://www.technische-abc.nl/

REX BB{France)

Danish Building Defects Fund (Denmark)

"Schadis ¢ Die Datenbank zu Bauschaden"” of "Fraunhofer Institut IRB",
http://www.irb.fraunhofer.de/schadis/

1 The Building Pathology Study GrauBATORREB~wW.patorreb.com (Portugal),

= =4 -4 -

Websites with publically available expertise reports, info sheets, etc., with an aggregatiydemof
pathology experiences:

1 ¢KS a/ 2YYAaarzy t NEOSYy(iA2yY t NB RdzA (¢
(http://wvww.qualiteconstruction.com/c2p/roleet-missions.htmil publishes twice a year
a list of products that are likely to create damages and building pathology. These
products are identified through the pathology collection procezi@ycodes.

1 Publications on the NHBEbundation website
www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesati{ip-4
8)/tabid/534/Default.aspx

9 Building Research Establishment (BRE), Defect Action Sheets-10982 and
LJzof AOIF GA2ya adzOK a a5A3Sa0G4¢é% ALYTF2NNI GA:
wSLI ANJ DdzA RSa¢ o

1 http://www.structural-safety.org/reports/where you can search for research reports,
alert items etc. with all kinds of classifications.

1 Summary data on pathology on the websites of BLP Insurance and Good Homes Alliance
(UK)

1 "Imparare daglErrori", Italian pathology catalogue, developed by Prof. Enrico de Angelis
of the Department of Science and Technology of the Constructed Heritage (BEST) at the
Milan Polytechnic,
http://wiki.pato.metid.polimi.it/ @api/deki/files/1583/=impararedaglierrori.pdf

T a/1FasSa 2F CIFHATdzNE LYF2N¥IFGA2Y {KSSiéeéx Ay W
theCIBc2 nyc Llzof AAaKSR | R2OdzyYSy (AStatg of hel AtS R & . dz

I.

WSLIE2NIE o0.Sdzi Stz '@ SiG X mMmphpodI 6AGK a
pathology records

1 The Building Pathology Study Group PATORREB has created a website
www.patorreb.com, where a Pathology Catalogue compiled by seRertuguese
Universities has been posted). The website has been running since June 2004 and 98
Pathology

1 a1l yR0o2S]1 .2dz3ISoNB1Syé¢ o.Sft3IAdzYvz AaadzsSR
operates.

This cannot be consulted dime.

1 In France something similarists: «La Pathologie des ouvrages de batiment : Fiches
techniques pour ['établissement du diagnostic, la mise en oeuvre des solutions
appropriées, la prévention et la résolution des litigeissued by WEKA.


http://bouwgebreken.sdu.nl/bouwgebreken
http://www.technische-abc.nl/
http://www.irb.fraunhofer.de/schadis/
http://www.patorreb.com/
http://www.qualiteconstruction.com/c2p/role-et-missions.html
http://www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesatspeed(NF48)/tabid/534/Default.aspx
http://www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesatspeed(NF48)/tabid/534/Default.aspx
http://www.structural-safety.org/reports/
http://wiki.pato.metid.polimi.it/@api/deki/files/1583/=impararedaglierrori.pdf
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1 Some of the research projects undertaken by stitut fir Bauforschung e.V.".
http://www.bauforschung.de/index.php?c=wirueberundeal with pathologies and how
to avoid them
http://www.bauforschung.de/index.php?c=forschung&u=aktuelle projekte#140

1 The "Bauschadensportaliftp://www.bauschadensportal.de/ this website is the sales
channel forthe publications produced by the editing company FORUM VERLAG HERKERT
GMBH



http://www.bauforschung.de/index.php?c=wirueberuns
http://www.bauforschung.de/index.php?c=forschung&u=aktuelle_projekte#140
http://www.bauschadensportal.de/
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Appendix 2.2. Existing services and databases for pathology
information managed by AQC
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AQC and pathology context

The Agence Qualité ConstructiofAQC) is a French ngmofit association that aims to prewt
building defects and promote quality in construction (www.qualiteconstruction.com). The members
of AQC are professional organisations

AQC activities are based on return of experiences. Since 1982 (date of creation of the AQC) AQC has
developed tool®n building defects and pathology knowledge.

AQC proposes several publically accessible tools from its web site.

REX BBC service is targeted to recent low energy buildings, which are not yet numerous. The existing
datad F G KSNA y3 RS A GpraquieheyitQiihersn$ts this nediNtpeIS buildings.

Moreover, AQC wishes to get a better knowledge and a qualitative approach concerning risks
associated to Low energy buildings.

Therefore AQC launched in 2010 this specific study on Return ofrieixqes for Low energy
buildings (REX BBC).

The aim of REX BBC is to:

1 Avoid the emergence of a new generation of pathologies specific to Low energy buildings,
1 Accompany construction actors who face these new technologies.

The CRASYCODES dagatheringtool is fed by construction experts thanks to conclusions of their
claim reports which are entered through a private access website.

The RPOPC directory is intended to professional for checking products requirements according to a
given construction wdk. It includes links with pathology information handled by AQC.

REX BBC

Introduction
¢KS w9 ../ atdzRe GFr1Sa F2N¥Y 2F | FASER Ay@Saia

G2LILIR NI dzyAGASa 2F ljdzZ t AGe¢ YSiaha¥ebeed patharensifuit SOG SR
during visits of Low energy buildings and thanks to meetings with actors who take part in their

design, construction or use.

In 2011 AQC continued studying and involved partners who have got direct information sources
(USH, GBUAMI, CERQUAL...). Today, approximately 300 buildings cases are recorded in the REX BBC
database.



H]i()s Z APPENDIX OF THEHROIPROGRESS REPORT JUNE 2013

REXBBC phases till end of 2011

1 A first phase of investigation (May 2018 August 2010) takes into account 31 operations
and lead to validate the modus opedi by the AQC.

1 A second phase (November 2030March 2011) allows increasing the panel: 19 additional
operations.

1 A third phase (Mai 20t:December 2011) allows visiting 161 additional operations thanks to

AQC partners (CEQUAMI, CERQUAL, CERTIVEAPRARIDTELEC, USH). Most of these
partners are involved in energy certification of buildings.

At the end of this investigation (end of 2011), the database contains 211 operations 29@i 1
observations.

« Modus Operandi»

Low energy buildings panel ssttion

All buildings announced as Low energy buildings can be selected, even if they are not in a
certification process.

Buildings are selected regarding to:
1 The nature of works (renovation, new)
1 The age of building

1 The geographic zone

The panel musbe as representative as possible of construction in France.
Interviews

Site visits are necessary to allow investigators understanding the context and taking pictures in order
to illustrate observations. The interview is a one to one meeting and thesiigpagor may meet more

than one actor to get a more objective interpretation of origins of defects. The interview lasts
between 1 and 3 hours according to the operation characteristics.

23 investigators have carried out visits and interviews; they arbuglliings specialists with various
profiles.

Investigators have been mandated by AQC partners (CEQUAMI, CERQUAL, CERTIVEA, PACT,
PROMOTELEC, USH).
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Database

The defects and pathology directory is filled by means of forms accessible through a privede ac
website.

Recorded data are:

I Operation characteristics,
1 Interview(s) (actor + visit) information,
1 Defect(s) information.

An operation can gather one, or more than one interview, and zero or more than one defect.
The origins and impacts of recorddificulties, dysfunctions, damages and defects are described.

Corrective solutions and good practices are described too; they represent enhancement tracks for all
construction actors.

The REXBBC database offers many functionality levels:

An input inteface to enter the return of experiences
A search interface allowing data extraction:

0 By technical lots or elements,

0 By origins of defect,

0 By impacts.
1 An administration interface allowing an administrative and technical management of
gathering partner acamts and a real time access to statistical description of the operations
panel.

1
1

Data consolidation

Specialists and experts are associated to the data restitution in order to give a feedback concerning
the interpretation of troubleshooting and critical@ O NAXA ai € S@St o0 GKFG NBLINB
jdzl £t AG&¢ @

REX BBC results will be compared with data providing of studies launched by European neighbours as
Germany, Switzerland and Austria.

Recap ofthaxa 2 Rdzd 2 LISNJ y RA ¢

In situ interview with Lovenergy buildings actors.

STEPLIS 4t O2tt80GA2y 2F ay2y liditAadeé FyR

STEP 2 | Capitalisation of information in the database using a predefined nomenclature

STEP 3 | Search and extraction in database according to defined requests
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STEP 4 | Results consolidation by experts and work group

STEP 5 | Dissemination and optimization of the results

Graph examples
These graphs are generated in real time by REXBBC website.

LEGEND New Existing

Dwelling house ‘ @

Collective accommodation ‘ @
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Tertiary ‘ (}

ITI

ITE

ITR

ITI + ITE

ITR + ITI X

ITR + ITE

Autres g

SYCODES

{AYyOS mMpynz !v/ KIS aSidtSR GKS LINR2SOG a{,/ h59
a picture of pathology in construction.

The aim is to offer to construction professionals a statistical feedback on tetluaicses of defects.
Recently this dispositive was used too to assess the evolution of quality of construction.

Sycodes panel

Defects collected by SYCODES are the ones that lead to an insurance claim. Data collected are:

Simplified Technical conclus®of construction experts reports
t NEY2GSNEQ ARSYUGATFTAOFGAZ2Y
Operations destination

Construction prices

Dates

Repair costs

= =4 -8 -4 -8 _a_12
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Contributors

Contributors are the construction experts who establish declaration to insurance. Experts are pay
between4and& o6& RSOfFINIGA2Yy NBO2NRSR Ay (KS { .,/ h59¢{

Database
SYCODES has gathered @d0 average defects since 1995.

REPERTOIRE PERMANENT des OUVRAGES et PRODUITS de CONSTRUCTION

RPOPC principle

¢ K Repdrtoire Permanent des Ouvrages et Produitsothst@lictios 6wt ht /  adl yR&a F2 NJ
directory on construction works and products) was first launched in 2008. AQC is responsible for the
website and CSTB brings its expertise for updating the content.

The objective is to provide professionals witldications about the proper use and requirements of
construction products, for a given work. Though, it combines information on both construction works
and construction products.

The added value is on the relationship between a construction task andpii@priate products to

I OKAS@S (KAa GlFaie wtht/ R2SayQi LINRPGARS ftAyla ¢
qualities required on the products, with reference to standards, technical approvals, CE marks,
insurance, etc.

RPOPC content andsa

It starts with a classification of construction works, with several level and details. A user has first to
NBIFOK FyR aStSO0G GKS NARIKIG O2yadNHzOGA2Y 62NJ a
LINSASYGSR 0SSt 265 dafiibskiboretiecksSeuef G f SGSE 6A DS 4



P
Hlios 2 APPENDIX OF THEHROPROGRESS REPORT JUNE 2013

Gros oeuvre
= Clos et couvert
Facade légére
Revatement extérieur de facade
= Menuiserie
= Menuiserie extérieure
Fenétres et portes extérieures MOUVEAL
Fenétre de toit
Coffre de volet roulant
Conduit de lumiére naturelle
Miroiterie-Vitrerie

&

Couverture

&

Etancheité des toitures, terrasses, balcons
Etanchéité des planchers intérieurs
Fermeture

B H

=

Etanchéité des joints de facade par mise en oeuvre de mastics
= Aménagement intérieur

Plafond

Cloisons

H EH =

Enduit projeté
Revétement mural

=

Revétement de sol

#H &

Chape
Isolation

=

Menuiserie intérieure
Plancher suréleveé
Enduits intérieurs

Aménagement extérieur
Equipement technigue

After selecting the desired construction work, a work detail page is displayed, listing generic products
that are likely to be used for this construction work. In most cases, this list includes one or several
main productsand also the associated useful accessories such as fixing devices, fittings, components,
etc.

The list is build from the reference document which specifies and describes this particular
construction work. All generic products mentioned in the referenceument are listed in the
RPOPC table.

The corresponding coloured box indicates the kinds of requirements which are relevant for each
product (standards, CE mark, agreement, technical approval, specific criteria or pathology warning).

¢CKS tlrafinO2f BFS&A (2 (GKS LI GK2f238 AYRSE YIyl 38
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Fenétres et portes extérieures NOUVEAU

& Imprimer la fiche & Formuler une remargue ou un commentaire

< de référence &

WF DTU 36.5 : DECEMERE 2009 - Mise en oeuvre des fenéies et portes extérieures Acheter ce document sur &g Boutique CSTE

Liste te produit(s) références dans louvrage. Cliquez supt&nom d'un produit pour acceder 3 sa fiche.

Fenétres

Fenétres (Fenétres, portes-fenétres, blocs-baies, ensembles menuisés
et portes extérieures tout matériau (acier, aluminium, bois, PVC,
mixte...})

Fenétres mixtes

Fenétres ou composants en bois

Fenétres ou composants en PVC

Fenétres ou composants métalliques fenétres en aluminium ou en

acier, avec ou sans coupure thermique

Equipements des fenétres et accessoires
Entrées d’air de ventilation

Fermetures et/ou stores dans les blocs baies ou blocs fenétres

Panneaux & base de bois

Panneai sandwich gy sstrudss at sutras rampli

The last step is the product information page

This final page gathers information split in different blocks. Each block contains detail on the above
requirement, gives minimum reference and providedink toward dedicated public website for
further information.
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* NFEN 14351-1

Fenétres et portes — Morme produit, caractéristiques de performance —
Partie 1 : Fenétres et blocs portes extérieurs pour pietons sans
caractéristiques de résistance au feu et/ou dégagement de fumeée - P 20-
500-1

= NF EN 12608

Profilés de polychlorure de vinyle non plastifié (PVC-U) pour la fabrication
des fenétres et des portes — Classification, prescriptions et méthodes
d'essai - P 24-506

Certaines références normatives figurant dans les documents de références
pour caractériser ce produit peuvent ne pas correspondre a celles auxquelles
se référe le marquage CE.

Le produit est soumis au marquage CE. Voir les conditions d'application du
marquage CE sur le site DPCNet

Le marquage CE s'appuie sur le document suivant :

NF EN 14351-1

+ Fenétres et portes — Morme produit, caractéristiques de performance
— Partie 1 : Fenétres et blocs portes extérieurs pour piétons sans
caractéristiques de résistance au feu et/ou dégagement de fumée

(Les liens de cette section renvoient aux notices de document disponibles sur
www.dpcnet.arg)

La reférence Normative &

Le marquage CE &

Fenétres ou composants en PYC

(=1 Imprimer la fiche & Formuler une remarque ou un commentaire

Critéres du produit specifiques a louvrage &

oivent Etre conformes 3 la norme NF EN 12608
nt &tre respectées

selon NF EN 12608).

se A ou B sont tilisables.

cténistigues

ivent &tre tenues 3 disposition (taux de cendre, masse volumigue,
2n flexion et colorimétrie).
ication ultérisure bors de la production de la matis
ioes complémentaires © embouts,
anoe aux sollicitations :

o & la livraison.

-} dait resy

ter les mémes exigences.

ffet bilame induit par les &cans de tempdrature et de Nutiisation,
ent de température,

it dans lannexe A du présent document

ques doivent e vénifids par fesssi mésanique ddo

rotation.
rotation des ouvrants (paumelies, pivots,
cloisons du profilé PVC ou sur un renfort acier ou tout autre systém
Un Document Technique dApg ion, I3 marque NF « MEMUISERIES PV
CERTIFIE-CSTE-CERTIFIED ot ACOTHERM ou ke a

propos, valent la preuve de la conformitd

valents d = condi

enitres PVC aux exige:

Information de la commission Prévention Produits &
mis en ceuvre (C2P)

Fenétre a la francaise, oscillo battante ou a soufflet

+ IlnYy a pas de mise en observation pour cette famille
Fenétre basculante

+ IlnYy a pas de mise en observation pour cette famille
Fenétre coulissante

+ IlnYy a pas de mise en observation pour cette famille

Database and update

The RPOPC database contains cross references between documents and index. No full text document

is stored in the database.

RPOPC update is performed mainly by C8$Bg a private backffice software developed on

purpose.

The updating process consists in:

control external links

E R N

evolution of the construction work classification

input documents and attached them to the right item of the classification

create the list of products relateth a construction work

edit information block contents for the product (standards, CE mark, agreement, ...)
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Appendix 2.PanishBuilding Defects Fund

&

Danish Building Research Institute
AALBORG UNIVERSITY
Dep. of Construction and Health
Ernst Jan de Place Hansen
Revised 20 Ma913

Reference: 72D3

Description

The Danish Building Defects Fund (BDF) is a privately owned institution, as a kind of insurance
arrangement for building defects in publicly subsidized housing. It was established by law in 1986
(The Law on Public Hong), as part of a quality and liability reform that same year. Since July 1
1986, 1% of the initial construction expenses for all publicly subsidized housing schemes have been
paid to the Fund.

The Building Defects Fund (BDF) comprises approximately0@®L(oublicly subsidised housing
estates, youth housing, and housing for the elderly, privately owneebpevative housing
associations, and eoperative house shares. The Fund covers all building defects claims for the first
twenty years and, as such, tleédest buildings comprised by the Fund are no longer covered by the
Fund.

The buildings, which are covered by The Building Defects Fund, comprise some 40% of all
construction of residential housing schemes since 1987. Measured in square footage, thiegbuil
covered by the Fund, make up less than 20% of all building since 1987, be it business, public, or social
housing schemes.

The database covers alldnd 5year inspections made since 1997.

They are available atvww.byggeskadefonden.¢lkhowever only in Danish. The content of the
database is based on the- And 5year inspections. The evaluation of the inspections, i.e. the
placement of a specific building defect or building damage on a scale from,latcérding to the
description of levels below, is made by experts at the Building Defects Fund.

Description of levels of building defects and building damage
The Building Defects Fund operates with 5 levels of building defects and building damage
- Leve 1: The building element is intact or has less significant building defects or building

damage of insignificant extent. Sufficient information was present for all building elements.
Regular service is sufficient.


http://www.byggeskadefonden.dk/
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- Level 2: The building element has lsgmificant building defects or building damage of very
modest extent. And/or information on less significant building elements is missing. Missing
information should be provided. Recorded and eventual-uible defects should be
corrected or prevented pincreased service.

- Level 3: The building element has significant building defects or building damage but with
little extent. And/or information on significant building element s is missing. Missing
information must be provided. Recorded and eventual tvisible defects must be corrected.

- Level 4: The building element has building defects or building damage to a great extent. It is
likely that a building damage will develop or that a present building damage will develop
further. Repairing is needed in contiation of the inspection.

- Level 5: The building element has serious building defects or damage that is of importance
for the safety of persondmmediate intervention is required.

It is considered #duilding defectwhen project documentation, a buildingaterial, a structure or a

part of a structure lacks abilities which can be expected according to the construction contract,
public requirements or good building practice. This means that a defect is seen as a technical
problem independently of the caustor the defect and independently of when the defect is
observed Building damagés used to describe unacceptable consequences of building defects.

Execution of building inspections

The Building Defects Fund has made guidelines (only in Danish) fauittiedp inspectoabout how
and what to look for.

http://www.byggeskadefonden.dk/media/29181/&rs eftersyn 180413 low%20(2).pdf

When reporting the resultsfahe 1- or 5year inspection, the building inspector gets access to online
tables where all building elements are listed.

The Building Defects Fund focuses on building defects that can have significance for the service life of
the building element andhe indoor climate.

This means that for instance neither the appearance nor the function of the building element is
included. For instance is imperfect thermal insulation is only to be reported if it can result in thermal
bridges, condensation or mould g@wth. The important building elements are accentuated in the
online tables.

The building inspection is made as a random check in an extent that makes it representative for the
specific housing estate. The building inspector chooses how to perform thriguinspection based

in his experiences. However, he should focus on building elements where the probability of building
defects is largest and where the extent of building damage could be crucial.

Search for data from 41and 5year inspections in the dtabase

The entrance to the database is placed at the right hand side of the webpage:


http://www.byggeskadefonden.dk/media/29181/1-års_eftersyn_180413_low%20(2).pdf
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BYGGESKADEFONDEN = s09

FORSIDE UNDGA BYGGESKADER EFTERSYN SKADEDAKNING RENOVERINGER NOGLETAL OM OS

Ustgttede, selvfinansierede renoveringer af almene byggerier kan ogs3 omfattes af SOG I FONDENS DATA
y kadefonden. De skal tilmeldes, for arbejdet fysisk szettes i gang. par ‘m’l R ARy

Bidraget er 1% ligesom for nybyggeriet. Renoveringen bliver omfattet af 20 ars letal
daekning af byggeskader og af fondens 1-3rs og 5-3rs eftersyn. i

Lees mere om i og til ing her

No kind of Login is needed.

A 7oA

2 KSy Ot AOlAy3d 2y a.2833ISNASNE STGESNEEYENI LILI2 NI NI

BYGGESKADEFONDEN S sag

¢
FORSIDE UNDGA BYGGESKADER EFTERSYN SKADEDAKNING RENOVERINGER N@GLETAI

S&dan sgger du:
Jeg sager efter : Sog i fondens database og find
Byageri oplysninger om de byggerier der siden
1997 har f3et foretaget 1-3rs og 5-3rs
eftersyn.
Byggeri - spgekriterier i
Segeord - Py Sogeord:
Indtast segeord - en hurtig m3de at
Region Alle regioner s Boligtype Alle boligtyper € finde et bestemt byggeri, boligselskab
eller medvirkende part p3 et byggeri.
Kommune  Alle kommuner 'y Bygningstype Alle bygningstyper s
Postnr.:
Postnr. Alle postnr ¢ Afleveringsdr Alle ¢ Fritekst: Indtast postnr. eller
- - - = kommunenavn for at vaelge postnr. i en
© LB turupes & 2 bestemt kommune. Marker i boksen ud
Nogletal [T vis kun byggerier med ngletal o Do ftiat lue denkie §
sggningen.
Vel K @nsker du at sgge efter flere postnr.
alate kefterier udfyldes fritekstfeltet igen.
= Alternativt kan man bladre igennem
[=] Nulstil segning & Vis pa kort [=] vis som liste listen med musen.

Kort:
Klik p& danmarkskortet og vaelg de
kommuner du vil se byggerier i.

Nagletal:
Marker her, hvis du kun vil se byggerier

med nogletal.

@nsker du at vide mere om nggletal - klik
p3 nggletal i menubjzelken.

As search criteria for limiting the number of outputeof the following parameters must be chosen:

- Building projects

- Client

- Manager

- Consulting engineer
- Contractor

- Cases with
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In most cases it is also possible to limit the search geographically by regions and municipalities by
dZaAy 3 (KS ToAYRfYRGEIzZyoOSES PANBYoéeS | 22 YAy 3 2y | YILI o0& a
to search for a specific building project, a specific manager etc. by free text search.

5SLISYRAY3I 2y gKSUKSNI aodzAif RAy3a LINR 2SO ghése
I ydzYoSNJ 2F FASERA FLIISIFN KSEtLAYy3I G2 RSTA
possibilities appear:

- Type of housing
- Type of building
- Year of delivery
- Severity of defects (5 levels)

da aKz2gy QaypAS. | NAEHENR S NE
LT aO02y(iN}XOl2NE Aa OK2aSy GKS GeLlS 2F O2y iN¥ Oi2N

Jeg seger efter:

Entreprensr (=]

Byggeriparter - sggekriterier

Segeord

Hjemstedsregion 1 af 5 Valgt Hjemstedskommune 1 af 93 Valgt

Fagomride Alle fagomrader Nogletal Med og uden

Byggerier som

|| Andelsboligadvokat
Region | Afleveringsar Alle

[] Andelsboligsaelger

Kommune Svigtgruppe 1 af 5 Valgt

[ Andelsboligtekniker

(TlEeL

Valgte kriterier
9 |'_|Fuger

Hjemstedsregior — _

v rie
Hjemstedskommuner: Albertslund Fjern kriterie
Regioner: Hovedstaden Fjern kriterie

Svigtgruppe: Gruppe 3 Fjern kriterie

Further it is possible to specify the region and municipality where the contractor is located and the
year of delivery. Then a list of contractors appears:
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Jeg seger efter:

Entreprensr [~]

Valgte kriterier
Hjemstedsregioner: Hovedstaden
Hjemstedskommuner: Albertslund
Fagomrader: Murer

Regioner: Hovedstaden

Svigtgruppe: Gruppe 3

Parter (-]

Navn o Adresse Postnr By

MIH-Entreprise A/S Herstedoster Skolevej 13 2620 | Albertslund

Side 1 af 0 »> w120 E Viser 1 - 1 af 1

By dicking on one of the contractors in the list (in this case only one) a list of the building project he
has been involved in in the specific year and geographical region appears:
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funcess Lobitylatre Dgsiavon deses

Jeg soger efter :

Entreprengr E
Virksomhedsoplysning

Navn: MJIH-Entreprise A/S
Adresse: Herstedester Skolevej 13

Postnr. og by: 2620 Albertslund

TIf. nr: 4345 2468

; Medyvirket i felgende byggerier

(-]
Bygningsejer o Byggeriets adresse | Postnr Bynavn Boligtype  Antal bolige Rolle Negletal
Lyngby almennyttige Bolig:fVirumstrade 10 [ 2830}Virum jEIdreboliger 24 Murer
Lyngby almennyttige Bolig:tVirumstrade 10 [ 28301Virum %Eldreboliger 24 Murer
}Lyngby almennyttige Bolig%:Virumstrade 10 : 2830§Virum i}EIdreboIiger 24 | Murer
KABi - 77‘;;15;ssegade 56-60 - 71422?K5benhav€Famerbiolvige|; 7187Kloakme”
Side't  af0 w mi[o [¥] Viser 1 - 4 af 4

By clicking on one of the building projects all details about this spéxifiding project appears:
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Jeg soger efter :

Entreprensr

[=]

Bebyggelseskort ‘ 1-

Bebyggelse

Afdeling:
Adresse:
Kommune:
J.ora:
Bygningstype:
Boligtype:

Bygherre

Navn:

Ved:

Adresse:
Postnr. og by:

Forretningsfgrer

Navn:
Adresse:
Postnr. og by:

Rédgivere

Installationsingenier:
Landskabsarkitekt:

Entreprengrer

Hov:

Murer:

Fundament:

R3hus:

VVS:

EL:

Maler:

Kloakmester:

@vrige entreprengrer:
Tagda=kker:

ars eftersyn 5- ars eftersyn

24
SolgSrden
Virumstraade 10
Lyngby-Taarba=k
173-5028
Ta=t-lav
FAldreboliger

Lyngby almennyttige Boligselskab
DAB Dansk almennyttigt Boligselskab
Finsensvej 33

2000 Frederiksberg

DAB Dansk almennyttigt Boligselskab
Finsensvej 33
2000 Frederiksberg

Dominia AS, R3dgivende ingenigrer
Pia Stets Landskabsarkitekt M.D.L.

ELINDCO Byggefirma A/S
MJH-Entreprise A/S

MJIH-Entreprise A/S

Contiga Tinglev A/S

John Jensen A/S, VVS-installationer
L. & C.-El, Larsen & Christensen A/S
Gundse Malerforretning af 1987 A/S
MJIH-Entreprise A/S

Kecon A/S

Hetag Tagda=kning A/S

Skadesager

2] [2]

1560 2004

(@]}
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expressed as the severity of fdets and the number of building elements in the specific case with
and with defects. The summary is made by the Building Defects Fund. Notes to specific building
elements are placed at the bottom of the page.

Bebyggelseskort 1- ars eftersyn rs eftersyn Skadesager

?‘ Eftersynsrapport 1 Konklusionsbrev
Bygningsemner Bygningsdele
Vurdering af svigt Antal

Gruppe 1 Gruppe 2 Gruppe 2 Gruppe 4 Gruppe 5 Med svigt Uden svigt

1: Bygningsdele vedr. byggegrube,
fundamenter og ka=lder X 0 7

2: Bygningsdele vedr. b=rende og
stabiliserende konstruktioner X 4 4

3: Bygningsdele vedr. ydervagge

X 2 3
4: Bygningsdele vedr. tage
X 1 2
5: Bygningsdele i og omkring
vadrum x o 8
6: Bygningsdele vedr. afleb i jord
og i bygninger X . 2
7:Bygningsdele vedr. vand, varme
og ventilation X 0 5
8: Bygningsdele af beton i udsat
milje X o 1

Bemaerkninger til bygningsemner

2.8 Tagvasrker. Vad eftersynet, der er baseret p3 stikprover, er der registreret manglende eller mangelfulde
konstruktive samlinger og forbindelser i alle eftersete tagrum, der ikke er udfert i overensstemmelse med
projektmaterialet, og som vurderes ikke at have den fornegdne styrke. De manglende eller mangelfuldt udferte
forankringer og konstruktive forbindelser kan under ekstreme vindforhold medfere, at de paferte vindkrafter
p3 tagflader, facader og gavle ikke ledes til fundamenter som forudsat i den statiske model, med ad
sekund==re veje som ikke har tilstr=kkelig styrke og dimension, og derfor kan deformere med brud og
revnedannelser til felge. Vedrgrende projektmaterialet skal der redeggres for de mangelfuldt udferte detaljer i
relation til den statiske model, og afstivninger, forankringer og keonstruktive forbindelser skal bringes i
overensstemmelse med de i projektet foreskrevne lgsninger, s3 det kan dokumenteres, at bygningerne kan
modst3 forekommende pavirkninger i henhold til g=ldende normer.

3.1 Ydervagge, tunge. For at hindre at nedber, der er tr=ngt gennem skalmuren, skal lsbe ned og fordrsage
vandskade i vindueslysninger, er der projekteret og udfert en indvendig plastrende i hulmuren over vinduer,
men der mangler dokumentation for hvordan vand opsamlet i renderne ledes bort. Den nedvendige
dokumentation for byggeteknisk korrekt udferelse skal fremskaffes. 3.5 Udvendige dere. 3.6 Vinduer. Der
henvises til rapporten.

A9 FGSNEREYAaNI LILIR NI ébove) kofitRids GHe i@ vations mad&biPthee cdmpany
performing the inspection, including photographs.

[enN
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Emne 3
Bygningsdele vedr. ydervagge
- | Boligforeningen af 1983 Kosas, e Bygaingudal
-g 751-5358-K 16
£ | Finlandsgade 2 BOSSID Ve
5| 8200 Aarhus N. 7510300 11-10-2000
S 01

Silkeborg\'e J E-firmssusmear Bilagar.:
Z'| Hemingvej 1 779-E001 361
Z | 8000 Aarhus € o ——

14-04-2006

Bilag

Lydrude med revnedannelser

Electronic filing of reports was introduced in 2003/2004. Older cases contain no link to the reports
OG99 FOISNREYAaNF LI NI £V O
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A page in a repoiis shown here:

Emne 1
Bygningsdele vedr. byggegrube, fundamenter og kelder
5 | Lyngby almennyttige Boligselskab v/DAB Dansk K:m l‘"" A B
z‘, almennvttist Boligselskab 173-5028-5 eftersyn eftersyn
Z | Finsensvej 33 o —
o 173 0040 28-10-2002 % %
= 12000 Frederiksberg o1 Y B : 2|2
25121882
P E-firmanr.- ElE|E|s|8|®
2 Sflgarden 189-E001 HEAE AN E
2 | Virumstrade 10 - Flilcs|¥|%)s
'E . Tidl. Eftersynsdato: g i g & "i z
2830 Virum 25-10-2004 2lals Eﬂ 2 f
Eftersete bygningsdele
Forberedt grund
1.1 | Amindelig aferavning, tilfyldning og terrmnrezulering XX
Liniefundamenter
1.2 | Beton afsluttet med blokke af letklinkerbeton XX
Punktfundamenter
3. COOOCEE
Terrend=k i terrenniveau
1.4 Direkte funderet terrendz=k med kapillarbrydende isolering, beton, gulvopbygning D D X X D D
Terrend=k i keldre
1.5 | Kapillarbrydende isolering, beton, gulvopbygning l:] D X X D D
Kalderydervegzze
1.6 | In situ beton, vandt=ming, drenende isolering D D G D [:‘
Kalderindervegzge
1.7| Letklinkerbetonelementer XN ||:|
D=k over keldre, krybekeldre mv.
1.8 In situ betond=k, 1solening, gulvopbygning X D D [__| I_’ I:‘
19].. ()
g ..
LI (N
L1 (N

The inspection covers the following 9 building elements:

- Excavation foundations and basement
- Structural and stabilizing elements

- Outer walls

- Roof constructions

- Wet room

- Drainage in ground and buildings

- Water, heat and ventilation

- Concree in aggressive environment

- Other elements
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Each of these is subdivided resulting in 65 different building elements. For the relevant building
elements it is noted whether there is a building defect or not or whether it was impossible to get
access to théuilding element.

Prepared tables are used by the inspector as exemplified above, but the database does not contain a
predefined catalogue of defects.

4{1+RSal3ISNE Ozyilaya @KS vzaid aSOSNE RS'-FSOUa
¢! FTADMSYAa 980 (KS LINAY(G aONBSYy 0S8t260d hyf (K2 a
Fund.
Jeg soger efter :
Skadesager E]
Bebyggelseskort 1- 3rs eftersyn 5- ars eftersyn Skadesager
Adgang til afgerelsesbreve og fotos kommer snarest muligt.
Registreret Registreret
Bygningsdel(e) med skade svigt ved 1 ars svigt ved 5 ars Registreret skade
eftersyn eftersyn
2.7. Etagedak X . Afgerelsesbrev
Nulstil sggning Tilbage til listen

The building project is the main entrance to the data. This means that only when searching on
G{1FRS&IFI3ISNE Al A& LRaaArofiral2 dzaS o6dzAf RAy3 St Sy

Repair costs and liability

For each case the repair costs related to level 4 or 5 building damage is calculated at different stages:
- based on the inspection report (estimate)
- based on further investigations afterwards (more precise estimate)

- basad on the real costs

These data are not included in the database but only presented as generic data in the annual report
from the Building Defects Fund.

The question of who is liable is not included in the database.

Search for key performance indicatsr
The database also gives the opportunity to search for

- building projects where the involved partners have delivered key performance indicators
- key performance indicators for specific clients, consulting engineers or contractors.
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This includes all biding projects that have received subsidy from the municipality after March 1,
2007.

BYGGESKADEFONDEN Es s

Ustgttede, selvfinansierede renoveringer af almene byggerier kan ogs3 omfattes af SOG I FONDENS DATA
De skal ti for arbejdet fysisk szettes i gang. o . Sranee

M
BAV)S399A8

Bidraget er 1% ligesom for nybyggeriet. Renoveringen bliver omfattet af 20 &rs
daekning af byggeskader og af fondens 1-3rs og 5-ars eftersyn.

Lzes mere om ordni og tilmelding her

5.
o
o
a
=
A
z
=3

& OftAOlAy3 2y abbDAfSGIté 6a8SS 102050 GKS F2tf 26

Nggletalssaggning
Jeg soger efter nggletal for: ‘;:Allmek E]

Byageri - segekriterier

Vejnavn | I Boligtype [Familieboliger -

Region [Mldt]ylland E Etager i:A—I'Ié
Kommmune [Alle : I Opferelsesar ‘ Alle :
Afdeling i 1 Entreprisetype i}‘{llé E

Nulstil segning

Ly GKA& SEFYLXS I ALISOATAO NBIAZ2Y | Y Rhiséatcals 2F K;
is presented as a list of clients, consulting engineers and contractors:
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Nggletalssegning

@ vis sggekriterier D)

Sogeresultat
Der blev fundet nggletal for 117 opgaver, der matchede dine sggekriterier:
Type I Navn | Fagomrade | Ved byggeriet IPostnr.l By
Entreprenor Jorton A/S Hovedentreprengr Andr Steenbergs Plads 2 8700 |Horsens
Rédgiver D.A.L Arkitekter Ingenigrer A/S , Arkitekt, ... Andr Steenbergs Plads 2 8700 | Horsens
Entreprener Hjem A/S Totalentreprener Blassenborgparken 11 - 30 6950 Ringkebing
QuE Bay Arch - Ringkebing i ¥ s 5
Radgiver V/Christian Bay-Jorgensen Arkitekt, By ... Bleesenborgparken 11 - 30 6950 Ringkebing
Chr. Johannsen ’S Eftf. » N
Entreprenor Ostiylland A/S Totalentreprener Buskelundhejen 33 8600  Silkeborg
Radgiver D.A.L Arkitekter Ingenigrer A/S Totalradgiver Buskelundhgjen 33 8600 Silkeborg
Entreprenor Benth’'s Tomrerforretning Aps  Temrer Bygaden 60 A, B, Cog D 8700 |Horsens
Entreprener Bl - Klima \V/Benny Lyngbak Bygaden 60 A, B, Cog D 8700 |Horsens
Entreprenor Gudena Elservice Aps EL Bygaden 60 A, B, Cog D 8700 |Horsens
Hans Ikjeer
Entreprenor Entreprengiforretirig Abs , Kloakmester Bygaden 60 A, B, Cog D 8700 Horsens
Entrepreneor Bravida Danmark A/S . WS Bygaden 60 A, B, Cog D 8700 Horsens
Entreprener Morten Friis A/S Murer Bygaden 60 A, B, Cog D 8700 | Horsens
Rédgiver  Rambpll Danmark A/S Byggeledelse ... Bygaden 60 A, B, Cog D 8700 |Horsens
E Byhaven 2, st. dor 3 & 4, 1. der s
Entreprener Aaskov Vvs V/D A Eriksen ;WS 3842 dor384 7480 \Vildbjerg
Godthaab Byhaven 2, st. dor 3 & 4, 1. dor S
Entreprenor Entreprengrforretning Aps , + Kloakmester 3842 dor3&4 7480 |Vildbjerg

Byhaven 2, st. der 3 & 4, 1. der

¢
Entreprener Tomrermester Theodor Sggard Temrer 384,2 dor3&4

7480 Vildbjerg

Dauding Smede- & Byhaven 2, st. dor 3 & 4, 1. dor —
Entrewemrl‘-1askinfabr1'k Aps 3&4,2.dor3&4 7350; |Vidbiery
Isenvad Temmerfirma V/Teddi Byhaven 2, st. dor 3 & 4, 1. der R
Entreprenorlakobsen Temrer 3842 dor384 7480  Vildbjerg
Murerfirmaet Leif Dag Nielsen Byhaven 2, st. der 3 & 4, 1. der a7l
Entreprener Aps Murer 38&4,2 dor384 7480  Vildbjerg
Entreprener Dansk Boligbyg A/S Totalentreprengr Damgdardstoften 59 8320 |Marslet
Rédgiver i/rsstlderne Arkitekter Heming Byggeledelse ... Emil Ernsts Vej 128 - 146 7442  Engesvang
Entreprengr Jergen Friis Poulsen A/S Murer Emil Ernsts Vej 128 - 146 7442 Engesvang
Entreprenargzi:\é::r:remmemrma V/Tedds Temrer Emil Ernsts Vej 128 - 146 7442  [Engesvang
Entreprengr Designa A/S Ovrige entre ...  Emil Ernsts Vej 128 - 146 7442 |Engesvang
Engesvang Entreprengrservice
Entreprenor

V/Johnny Nielsen Kloakmester Emil Ernsts Vej 128 - 146 7442 .Engesvang

By selecting one of these companies the key performance indicators for this company is shown:
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Nggletalssagning

( vissegekriterier )

Entreprisenggletal

Isenvad Temmerfirma V/Teddi Jakobsen, Tyvkeervej 33, 7430 Ikast

Email: mrtjacobsen@live.dk
Web: www.isenvadtemrerfirma.dk

Fagomréde: Temrer- og snedkerarbejde

Entreprisetype: Fagentreprise

Byggeriinformation

Afdeling: 640

Emil Ernsts Vej 128 - 146 7442 Engesvang

Bygherre: Bomidtvest Byggeritype: Familieboliger

Omrade Nggletal Virk hed resultat’

T | e g et |

Mangler® 1. Antal kosmetiske mangler 4,8 pr. mio. kr.
2. Antal mindre alvorlige mangler 0 pr. mio. kr.
3. Antal alvorlige og kritiske mangler 0 pr. mio. kr.
4. Antal forhold, der skal underseges narmere 0 pr. mio. kr.
@konomisk vaerdianszettelse af mangler 0%
Var der mangler, som vanskeliggjorde eller forhindrede den Nej

forudsatte brug af vaesentlige dele af byggeriet?

Ulykkesfrekvens udtrykt som antal anmeldte arbejdsulykker

sat i forhold til entreprisesummen opgjort pr. mia. kr. 0 ulykker pr. mia. kr.

Arbejdsulykker

By herrens tilfredshed med byggeprocessen® 3,8

The key performance indicators focuses on the ability to comply timte schedules, the number of
deficiencies and the related cost, the number of accidents at work and the customer satisfaction.
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Appendix 2.4 Pathology handling system of NHBC (UK)

NHBC is a standard setting body, not solely an insurance company.

Sandards

NHBC Standards are the 'bible' for the registered house builder and provide a benchmark for
acceptable levels of design, materials specification and workmanship. They are also an essential part
of NHBC's risk management, having the right stansldiaf, say, foundations helps us to keep
foundationrelated problems to a minimum.

Inspection

NHBC inspects all homes during construction at defined stages which focus on key areas of risk.
Where, through assessment, additional risk is identified (@ug. to the type of construction or the
experience of the builder), we undertake additional inspections

NHBC inspection staff on site are able to provide support to house builders and to discuss any
particular concerns or issues.

However, where defectsr items are identified that require further attention, these are recorded
and the builder must verify that appropriate remedial action has been taken. Data gathered during
inspections is reported back to builders and this allows them to change practarelér to improve
future performance to avoid similar issues arising.

Reducing the number of defects through inspection is clearly of benefit to the homeowner and the
housed dzA f RSNJ FyR Aa | (Se& G22t Ay GKS YIyl3aSySyi

Claims

If a homeowner has a problem with their property and their home hadldBC's warranty, NHBC
Claims may be able to help theithe type of service offered depends on when the defect was
noticed and reported:

The Resolution Service

If a home is less thatwo years old, the builder is responsible for putting right any defects that the
homeowner reports to them during that time.
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If a dispute arises between the builder and homeowner, we may be able to offer our Resolution
Service to try and resolve that giste, initially by liaising between both parties.

If necessary, an NHBC Claims Investigator will make recommendations as to whether the builder
should take action.

If the builder does not, or cannot, carry out the Claims Investigator's recommendatiensay deal
with the matter as an insurance claim, and arrange the work to be carried out.

Insurance cover

The insurance cover provided by NHBC will depend on the type of policy issued, and the age of the
home.Where appropriate, a Claims Investigatotiwieet with the homeowner (and sometimes the
builder) at the property.If we consider that the damage or defect is covered by the policy, we will
accept the claim and arrange for repairs to be carried othe repairs may be carried out by the
originalbuilder, by one of our approved Remedial Work Contractors, or we may make a payment to
the homeowner so that they can arrange the works themselves.

Collecting information

The handling system is NHBC standards. All claims, defeats etc are recordedthgastashdards.
These are the input fields: NHBC standartise claim is registered against a standard which gives us
the information we need about the defect.

Inspection and Claims use defect coding systems that are based upon the Chapter and Clause
ndzyo SNE O2y Gl AYySR 6A0GKAY bl ./ Qa {4 yRFNRaz (Kdza
affected, which could relate to design, materials or workmanship. The codes are input to a
comprehensive computer based systems which enable a wide range of ddt#i#erbgation and

reporting.

Audit and feedback

On a regular basis we review overall information arising from inspection and claims experience and
other feedback, analysing data and providing statistical summaries and identifying trends. This
information is fed back to the industry and is also used by NHBC to continue to raise standards
through, for example, amendments to the NHBC Standards, arranging training or providing guidance
as appropriate.
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Appendix 2.5: Structureébafety database, combinindgROSS reports and SCOSS
documents

Described by NHBC, May 2, 2013
Description
The database

The StructuraBafety database contairadl the CROSS reports that have been published and SCOSS
documents including Alerts, Biennial Reports, Bulletins, TopierBand others.
SCOSS

The Standing Committee on Structural Safety (SCOSS) is the independent body established in 1976 to
maintain a continuing review of building and civil engineering matters affecting the safety of
structures. SCOSS aims to identifgdvance those trends and developments which might contribute

to an increasing risk to structural safety.

The prime function of SCOSS is to identify in advance those trends and developments which might
contribute to an increasing risk to structural safefjo that end, SCOSS interacts with the
professions, industry and government on all matters concerned with design, construction and use of
building and civil engineering structures.

SCOSS reports directly to the Presidents of the Institutions of Stru€ngaheers and Civil Engineers

and liaises with the respective Directors of Engineering. Its Reports are published biennially whilst
Bulletins, Alerts and Topic Papers are published from time to time to draw attention to SCOSS's
recommendations and to encmage the collection and dissemination of experiences likely to foster
the avoidance of structural failures and a greater measure of structural reliability.

CROSS

Confidential Reporting on Structural Safety is the scheme established by SCOSS in 2@0&vio i
structural safety and reduce failures by using confidential reportsdblight lessons that have been
learnt,to generate feedback and to influence change. Reports sent to CROSS are completely
confidential and neither personal details nor inforrwat that could be used to identify a project or
product are seen by anyone other than the CROSS director.

CROSS has established a successful confidential reporting system based on those used by the aviation
industry and publishes Newsletters containingridentified reports with comments from a panel of
experts. Published reports are held on the data base.

Support has been given by several UK government departments, inclubggartment for
Communities and Local Government, the Highways Agency andcibitisB Building Standards
Agency.

The Local Authority Building Control organisation which represents all building control departments
in England is also a supporter as are major firms and representative organisations.
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Anyone involved in the buildingnd civil engineering professions, but especially civil engineers and
structural engineersgan report to the scheme. Complete confidentiality is maintained and there are
procedures to ensure that this is strictly complied with.

Anonymous reports will ndbe accepted because the contents cannot be verified. and advice cannot
be provided on urgent matters.

Financing of the database

The funding by CROSS comes from a range of sources, including several UK government departments
(Department for Communities aricbcal Government, the Highways Agency and the Scottish Building
Standards Agency and Local Authority Building Control), major firms and representative
organisations.

Using the database

No login is required.

The data base is navigated via the search engwleich looks at document titles, key words
associated with documents, and the text of Word documents.

Search terms can be inputted at the top right, in the quick search box:

)/ [ Search Reports - CROSS :: x V[ About Structural safety :: - x ol
= C [ wwwistructural-safety.org/reports/ | =
W Niagara Mohawk Bu... %) Gorkana (gorkana.c.. || Gorkana (gorkana.c.. iea Business caseforHS.. [ Gorkana(gorkana.c.. [ Hydro Propertiesitd il Committeetotakef.. [ Committee allocate... »

Structural 'SafEty Telnstitution

Incorporating CROSS and SCOSS ofStructural ICe
'Engineers ===

Quick Search

Keyword(s)

Search Reports

Keep up to date with the

The data base contains all the CROSS reports that have been published and SCOSS documents including Alerts. :fﬁ%ﬁ‘cg;gg?]';mavge
Biennial Reports. Bulletins, Topic Papers and others. The search engine looks at document titles, key words already registered on the
associated with documents, and the text of Word documents. Entering a single word into the Quick Search facility at Sseistgr"éef’;‘e‘f;“:ﬁ isno
the top right hand side of the screen will find all documents containing that word. Using the Classification box in Quick L

Search will find documents related to a single category. To narrow the search enter a key word and select a Name
classification category. For more precision use the key word box below, click onto more than one of the classification Email Address

boxes, then ‘submit'
How to Report

Kevword(s) Reports can be submitted

When using the quick search box you can also allocate the search term toganyat®m the
classification list.

The full breakdown of classifications is as follows:
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Structures Materials Building Concern Process Failure

Elements

-Agricultural | -Aluminium -Balconies -Appoirtment -Change  of -Collapse
Buildings -Brickwork -Barriers and| -Building Control | use -Component
-Bridges and handrails -Building -Construction | failure
-Buildings, blockwork -Basements | regulations -Demolition | -Falling items
general -Composites | -Beams -Checking -Design -other
-Car parks -Concrete -Bearing -Climate change | -Erection
-Cinemas -Glass -Ceilings -Codes and -Excavations
-Cranes -Masonry -Chimneys standards -Falsework
-Dams (Unclassified) | -Cladding -Communications| -Form work
-Domestic -Other -Columns -Compliance -In use
buildings -Resin -Connections | -Contracts -Inspections
-Earthworks | -Shotcrete -Equipment | -Corrosion -Maintenance
-Factories -Steel -Facades -Deformation -Other
-Freestanding | -Stone -Fixings -Design -Refurb
walls -Timber -Floors -Deterioration /Alterations
-Highways -Foundations | -Disproportionate | -Repai
-Marine -Frames collapse -Scaffolding
-Masts  and -Ground -Documentation | -Temporary
towers anchors -Drainage works
-Multi -Joists -Dynamics -
purpose -Other -Education  and Underpinning
structures -Piles training -
-Multi  storey -Roofs -Equipment Workmanship
buildings -Slabs -Explosions
-Other -Stairs -Extreme weather
-Power -Trusses -Fees
stations -Walls -Fire
-Railways -Gas
-Retaining -Groundwater
walls -Impact
-Scaffolding -Loadings
-Schools (vertical)
-Sewers -Materials
-Shopping -Near hits and
areas near misses
-Stadia -Other
-Swimming -Products
pools -Quality
-Tenporary -Reinforcement
structures -Responsibility
-Temporary -Risk
works -Robustness
-Theatres ano -Safety reporting
other -Seismic
entertainment -Softwae
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-Towers -Soils
-Tunnels -Stability
-Underpasses -Supervision
-Underwater -Techniques
-Walkways -Temperature
-Welding
-Wind loading
-Workmanship

In order to execute a more precise search you can also narrow the search using more than one
classification box in the main Search Reportsfiom.

This option also allows you to narrow the search by report origin.
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The report origin classifications are:

. CROSS

. SCOSS

. SCOTCROSS (Scottish Confidential Reporting on Structural Safety
. NEWS

A WNPRFP

/ [ Search Reports - CROSS = x About Structural safety : | %

W Niagara Mohawk Bu..

Once you execute a search, either

= C' [ www.structural-safety.org/reports/

Search Reports

The data base contains all the CROSS reports that have been published and SCOSS documents including Alerts
Biennial Reports. Bulletins. Topic Papers and others. The search engine looks at document titles. key words
associated with documents, and the text of Word documents. Entering a single word into the Quick Search facility at
the top right hand side of the screen will find all documents containing that word. Using the Classification box in Quick
Search will find documents related to a single category. To narrow the search enter a key word and select a
classification category. For more precision use the key word box below. click onto mare than one of the classification
boxes, then 'submit

Keyword(s)

Report Origin and Classifications

Origin

[ cross [ scoss

I scorcross B news Sioctrar St o s
website

Structures R R IR

[[] agricuttural buildings [ Bridges

[F] Builgings, general [ carparks

[ cinemas [ cranes

[ pams [C] Domestic buildings

70 =

[ Gorkana (gorkana.c.. [ Gorkana (gorkana.c.. iea Business casefor HS.. [ Gorkana (gorkana.c.. [ HydroProperties Ltd [ Committee to takef... [Bf Committee allocate...

'Register
Keep up to date with the
latest Newsletters and
publications. If you were
already registered on the
CROSS website there is no
need to register again.
Name

Email Address

How to Report

Reports can be submitted
through our online form

or

by posting back a completed
offline form

Submit comments and

usinglassification or combination of classifications you are

directed to the results page, which lists the number of reports identified by the search criteria

/ [ Search Reports - CROSS = x About Structural safety : | %

.

W Niagara Mohawk Bu..

€' [Y) www.structural-safety.org/reports-search-results/

Search Results

The data base contains all the CROSS reports that have been published and SCOSS documents including Alerts,
Biennial Reports, Bulletins, Topic Papers and others. The search engine looks at document titles, key words
associated with documents, and the text of Waord documents. Entering a single word into the Quick Search facility at
the top right hand side of the screen will find all documents containing that word. Using the Classification box in Quick
Search will find documents related to a single categary. To narow the search enter a key word and select a
classification category. For more precision use the key word box below, click onta more than one of the classification
boxes, then ‘submit

Found 39 reports matching your search criteria , classification item(s): Bridges

GRP panels as permanent shuttering

Glassfibre Reinforced Plastic (GRP) panels were used. on a highway construction project, for the permanent formwork
during the construction of numerous bridge decks. A reporter says that problems were found

View Full Report

Falsework support to a bridge — a near miss

This report follows the near collapse of a birdcage scaffold falsework structure during an 800 cubic metre concrete pour
on a motorway bridge.

View Full Report

Stud failure

This concemns the failure of a stud during construction works on a new bridge associated with major road improvements

Tha fnrm Af tha hridna ie of ctasl nirdars with 2 rainfaresd fancrats dark and naranste In ardar tn noor tha dark and

el =

[ Gorkana (gorkana.c.. [ ] Gorkana (gorkana.<.. iea Business casefor HS.. [ Gorkana (gorkanac.. | HydroProperties Ltd [ Committee to take .. [ Committee allocate.. »

i

Keep up to date with the
Iatest Newsletters and
publications. If you were
already registered on the
CROSS website there is no
need o register again

Name
Email Address

Register

How to Report

Reports can be submitted
through our online form

or

by posting back a completed
offline form

Feedback

Submit comments and
questions regarding
Structural Safety and this
website.

Send feedback

i
{
él
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From the results page you can click through to the full reports, which gives the information on

-source
-publication date
-report ID number
-the report content

/ [ Structural Safety :: Confid: x About Structural safety : | %

L C' [ www.structural-safety.org/view-report/cross387/ w| =

W Niagara Mohawk Bu.. [ Gorkana (gerkana.c.. [ ] Gorkana (gerkana.c... iea Business casefor HS.. [ Gorkana (gorkanac.. [ Hydro Propertics Ltd i Committee to takef.. ] Committee allocate... »

Fd | B

-MNone Selected -

GRP panels as permanent shuttering Sy
Keep up to date with the B
Report ID: cross342 Iatest Newsletiers and
Published: Newslstter No 28 - Octaber 2012 ot rogistated an the
Source: CROSS CROSS website there is no

need to register again.

Name
Report Content
Email Address

Glassfibre Reinforced Plastic (GRP) panels were used. on a highway construction project, for the permanent formwork
during the construction of numeraus bridge decks. A reporter says that problems were found which included ===

a) The panels were porous. This led to the leaking of fines during a concrete pour and potentially spillage onta the live How to Report

traffic beneath

m,

Reports can be submitted

b} The geometry and makeup of the panels was inconsistent through our online form

or
¢) The assumptions used in the calculations for structural strength did not match the product that was supplied
by posting back a completed
offline form

It was found that the supplier used secondary suppliers over which there was poor quality control. The manufacturing
. Submit comments and
process needed to be challenged by the contractar and client on numerous occasions. and as a consequence the questions regardin.

9
production method was radically altered until the final result was of sufficient quality. GRP panels are widely used to Slrgd_tilra\ Safety and this
website.

d} The panels contained metal sections which had not adhered to the GRP material although this was a requirement of
the design

support bridge decks during concrate pours and remain in place thersafter. The performance of the panels must
cormespond with the design assumptions and quality control in the delivery yard and canstant vigilance on site during

Send feedback
pours is required

Several of the reports contain editorial comments below them from CROSS

L C' [ www.structural-safety.org/view-report/cross24/ <ol =

W Niagara Mohawk Bu.. [ Gorkana (gerkana.c.. || Gorkana (gorkana.c.. iea Business casefor HS.. | Gorkana (gorkana.. [ Hydro PropertiesLtd il Committes totakef.. 8] Committee allocate... »

girders and, as it gained momentum it slide sideways, precipitating instability and collapse of the girders and deck slab. -

2 About the same time | was working on a 1km viaduct with three 150m balanced-cantilever sections over a river. This
used two travelling gantries to sequentially cast each pair of cantilever sections. The gantry falsework was supported on
PTFE bearings running on steel beams and moved forwards by means of hydraulic rams but. as far as | recollect. with
no means of preventing the gantry travelling forwards of its own volition - there was a very small longitudinal fall on the
bridge

The reporter believes that there should be advice available on the more general subject of temporary works invalving low
friction bearings. In particular it seems to him to be essential to highlight the need for vertical supports invalving parts
undergoing relative horizental translation to have articulation surfaces that are horizontal as a norm or, where this is not
possible (usually an exception), provision is made for any resulting non-vertical reactions/displacements. Additionally, in
his view, even where surfaces are horizontal, there should be provision to allow for tolerances in such surfaces that
could give rise to uncontrolled responses

Comments

This report illustrates the benefits that might have been achieved if the reporter's experiences had been more widely
publicised at the time. The important lesson is that any structure which has & sliding mechanism should have the
means fo control and stop the movement. In 1999 four men died when the maintenance gantry on which they were
working on the M5 Avonmouth Bridge was caught by a gust of wind and blown along the beams from which it was
suspended. The trolleys holding the gantry disledged temporary beam clamps which were meant to prevent them
maving and fell through a gap where a beam had been removed but not replaced. The contractors involved were fined
£500,000 for breaching the 1974 Health & Safety at Work Act and ordered to pay £525,000 costs.

Back
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Some include diagrammatical illustrations and photographs

/[ [ Structural afety  Confic: x YL Abaut Strctural safety s - % o5
<« C' | [} www.structural-safety.org/view-report/cross386/ wl =
W Niagara Mohawk Bu... [ Gorkana (gorkana.c.. '] Gorkana (gorkana.c... iea Business casefor HS.. [ Gorkana (gorkana.c.. [ Hydro PropertiesLtd [ Committee totakef... [l Committee allocate... »

Diagram of shuttering support

Structural - Safety

Icomerating CROSS and SCOSS Follow Structural Safety on Ewitter

/sty cons x Y [ abot scnra sty U S ——— i T

€« C' | [} www.structural-safety.org/view-report/cross385/ Teli=

W Niagara Mohawk Bu.. [ Gorkana (gorkana.c.. | '] Gorkana (gorkana.c... iea Business casefor HS.. [ '] Gorkana (gorkana.c.. [ Hydro Properties Ltd [ Committeeto takef... [ Committee allocate... »

Images

Failed weld

Additionally, a number of downloads are aaie, including CROSS summary reports
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€ - C [ wwwistructural-safety.org/downloads/

W Niagara Mohawk Bu...

[} Gorkana (gorkana.c.. | '] Gorkana (gorkana.c.. iea Business case for HS...

A N

Downloads

SCOTCROSS Report 2008

Report Form for printing and posting to CROSS

CROSS spotlight on failures from the Journal of the Institution of Structural Engineers August 2007
CROSS spotlight on failures recording of pi at the of Structural Engineers in November 2007
CROSS A4 poster 2009

Development of CROSS, published in the proceedings of the Fourth International Forensic Engineering
Conference, December 2008

International development of CROSS, CECARS August 2010

Highways Agency IAN 136/10 Structural Safety reports

British Parking Association Responsibilities October 2010

Confidential reporting on structural safety, Forensic Engineering, November 2011

Australian CROSS, Engineers Australia, December 2011

Structural-Safety.org, IStruct Journal, January 2011

[ Hydro Properties Ltd [l Committee to take f...
ki
- None Selected - [+]

Keep up to date with the
latest Newsletters and
publications. If you were
already registered on the
CROSS website there is no
need to register again.

Name

Email Address

How to Report

Reports can be submitted
through our ontine form

or

by posting back a completed
offtine form

Submit comments and
questions regarding

Structural Safety and this
website

View Recent Feedback

Wl Committee allocate...

w2

»

,
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Described by: Arcadis Netherlands, March 2013

General description

Woningborg (www.woningborggroep.nl) is market leader in the Netherlands $oing guarantee
certificates for new dwellings, comparable with NHBC in the ThHé€y assess building plans, perform
risk assessment of the building plans, and do site control during construction.

Their experiences with the assessment of building plames,ihspection of construction sites, the
repairing of defects/damage and the insights derived from various Binding Advices and Arbitration

A ¥ 4 A x

+SNRAOGA FNB O02fftSOGSR YR I ARARR2BY 3G 455.0KGEA QI LId
The TechnicalABClist is a kind of indispensable reference for everyday practice for building
companies, developers, architects and technical consultants. By learning what goes wrong in
practice, errors and failure costs can be prevented in the future.

The database antains mainly attention points and recommendations for the designer and the
building company, and not many descriptions of typical pathology cases.

Digital version
Login screen
A digital version of the Technische AlB& is available orwww.technischeabc.nl/ . It is a very

simple database, where you can search only on predefined articles (construction products, regulatory
aspects, design features, quality marks demands).

You have to buy a licence to getogin name and a password for access.


http://www.technische-abc.nl/

-

€
Blios 2

fanoessLobitylatve Dgsiavn deses

APPENDIX OF THEHROPROGRESS REPORT JUNE 2013

/e

WONINGBORG TECHNISCHE ABC-LIJST

Bouwzekerheid
Inloggen @ Licentie aanvragen
loginnaam |

wachtwoord esesssse

onthoud mijn gegevens

inloggen

Contact | Disclaimer

Entrance screen
Once you are logged in, you see the following screen:

/e

WONINGBORG TECHNISCHE ABC-LIJST

Bouwzekerheid

Uitloggen | Contact | Disclaimer

Bt iding B T i ABC-lijst ) Regelgeving

Inhoud

S ., Startpagina

B B

®H- C

#- D 4 Welkom op de site van de Technische ABC-lijst. ‘
*-E -
- F De digitale versie van de Technische ABC-lijst biedt u de mogelijkheid

:: g w om via diverse zoekingangen de Technische ABC-lijst van

B 1 Woningborg Advies te ontsluiten.

#- K

B L Zoeken kan via de i i en door

Rl ~  middel van trefwoorden.

Gerelateerd
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Searching in the database

There are two possibilities to search in the database:

x

- .2 YSIya 2F WwW%2S1Sy (dBtthe BdrRoNRe@agé 8 S NOK 2y 1Seé
- Alfabetical search through a tree format on the left page (A, B, C etc.)

Searching using the key word field allows you to combine search terms, namely article name,
keywords and free text. Once a search action is performed wsiegof the search entries, you can
navigate directly, or via an intermediate step in the form of the search result, to an article.

Example

LT &2dz S NDOK FT2NJ SEFYLX S 2y Ww2yySoz2Aaf SNEeaidSSYy

screen:

N

WONINGBORG TECHNISCHE ABC-LIJST
Bouwzakarheid

. Lonneboilersystemen

Baigemesn [ aandachtspunten ) praktjkvooresiden

Forthis technology there are three tabs, where the information is distributed, namely:

1. W £ 3SYSSyQ o0DSYSNIftoy I ONAST 2NJ Fdzft RSao
2. W FyRFOKGALIzyGSYyQ 6! GGSyGAz2y LRAyGaLOLY || 0O2f
with this technology. This is to determine what one should keep in mind with this
technology. The attention points are divided into several categories. Once you click on a
category, it opens a window with all the attention points from this category, which ame th

arranged by article.

3 Wit NI 1GA21D22NDSSERSYQ O609EI YL Sa FNRBY LINI OiGAC

visually supported, possibly accompanied by a brief explanation.

Hereunder follows some translated excerpts from the General Descriptioneosdhar hot water
system.



€
ﬁ]ios 2 APPENDIX OF THEHROPROGRESS REPORT JUNE 2013

GC2NJ K2G 61+ GSN) KSFdAy3 o0& YSIiya 2F &az2fl N KSIFGSN
tested by a recognized institute of one supplier / manufacturer. The heater must have the

W2y y ST SdINI 0SSt QQoWl gzR G &30 KIBdzii & y@e OBfW-665IF cxai ! K |-a
Holland Solar (the Dutch association for solar energy) endorses installing components with the labels
mentioned.

We recommend that you seek written warranties from the supplier / manufactoirer

1. the collector including flashings and accessories (the roof part) during 6 years (except glass
breakage);

2. the other materials for the purpose of the installation during 2 years.

The warranty on the installatietechnical part shall be providedythe (recognized or certified)
installer for 2 years. The energy company should be involved beforehand in the general examination
of the design data of the dwelling(s).

With the article on roofs it is stated that the roof should be built airtight toicvexcessive
condensation. This certainly also applies to the solar collectors. For example, air leaks in the conduits
and or plate seams could induce ice formation in the winter on the relatively cold surface of the
collectors, with freezing phenomenaasonsequence.

Also leakages due to faulty installation regularly occur. The collector in the picture is embedded too
deeply. The water in the gutter thus created was disposed laterally on the roof deck.

The installation normally used consists of dlemor with a storage vessel and a reheater. This
installation must comply with the GIW / ISSO publication 2007 or the requirements of good and sound
installation work concerning the waiting times 45 °C after 30 seconds and 55 °C (the minimum
temperatureat a tap point) after 120 seconds.

Energetically, this is an efficient system, because a certain amount of water is not being kept warm
constantly. However, if there are complaints about the waiting time, then there is often question of
not adhering to theease of use desired by the buyer; the installation is described in correspondence
as 'minimal’. Practical problems in relation to the waiting time may be resolved by the mounting of a
Hotfill boiler coupled to the existing installation.

0P X

For the istallation we refer to the standard NVN 7250:2007 oD82007 "Solar energy systems
Integration in roofs and facade§ 0 NHzOG dzNJ f | aLISOG a¢ @
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This Dutch standard concerns the application of solar energy systems (or complete parts with
photovoltaic (PY or solar thermal systems) as an integral part of, or as a separate element, on
external facades and includes the structural, architectural and building physics aspects.

Also note any shading of the collectors by existing buildings, trees or prelgted structural
facilities (like dormer). This may reduce the yield of the installation.

The collectors should be positioned in such a way that a yield of at least 80% can be achieved,
oriented on the south and at an angle of inclination between 36 ° arfd 8ee also ISSO Publication

14 - Solar water heaters, design, implementation and consultancy.

To avoid extra costs after delivery of the installation, you need to ask the installer or manufacturer for
written guaranties
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Appendix 2.6¥b . 5 . 2 dzg afSDUINSBIHlishef<XNetherlands)

Described: Arcadis Netherlands, march 2013

Description

NBD Bouwgebreken (NBD Building Defects) is a database of SDU Publishers (Netherlands), see
http://bouwgebreken.sdu.nl/bouwgebreken

In NBD Bouwgebreken you will find approx. 900 building defects that occur in practice, connected to
the building components (foundations, floor, facades etc.) and building physics. The publication
offers support for recognizingignalling, prevention and repair of building defects. You will also find
the repair costs of the defects. NBD Bouwgebreken exists since 1995.

The database is managed by SDU publishers in the Netherlands, on a commerical basis. The
pathology cases are dedired by a number of expert bureaus who receive a fee for each case. SDU
get their revenues by subscriptions for entrance to the database.

Login

2dz YSSR | LI} &dag2NR o0Wgl OKGg22NRQU G2 t23 Ayo

Deze website maakt gebruik van cookies. Waarom? Kiik HIER voor meer informatie. Huit

Inlogpagina Bouwgebreken

5

Voer hieronder uw wachtwoord in
Wachtwoord

Nog geen abonnee van Bouwgebreken & Herstelkosten?

Een abonnement houdt in:

o Handboek & ®

Bouwgebreken CD-ROM

«  Toegang tot de actuele bouwgebreken op de Cobouwsite via uw persoonlijk wachtwoord

A P o A

12:56
15-4-2013

Pathology records

After login you see a screen, where yaan select or search for pathology records.


http://bouwgebreken.sdu.nl/bouwgebreken

P
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Each pathology record is identified by the following fields:

1 A code number

I Main division, which can be either: a predefined building component (foundation, floor, installations
etc.), or a predefined ¢agory of building physics (moisture, sound, vibrations, ventilation, heat,
frost/coldness, fire, biological).

Sub division

Title of the building defect, for example: cracks in masonry
SfB code (building element, construction, material)
Location: (for exanple: with buildings)

I KNI OGSNAaGAOa T2 GKS RSTS
Cause

Repair (how to repair the defect) and repair costs
Prevention (how to prevent the defect)

Literature

Name of organisation who drafted this pathology case
Photographs illusating the defect

N

0F2NJ SEI YLX SY ONI O]

c

= =4 -4 -8 & a8 _—a _—a _a 2 -9

Search function in the database

You can search for defects in the database in two ways:

1 By selection of a predefined building component in the left part of the screen.
9 By selection of a predefined category of building physics (moissormd, vibrations, ventilation,
heat, frost/coldness, fire, biological), in the left part of the screen.

T .28 YSIya 2F | WaSINODK F2N¥YQ>X Ay 6KAOK &2dz Oly

o with a free memo text in all the fields of the database

o with a free memo text in one of the saled fields of the database (title, characteristics,

building defects, cause, location, repair cost)
0 itis also possible to select several search criteria

Q)¢
(s
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Searching by means of selection of a predefined building component:

C2NJ SEI YLX § NA

(Heating)A B1820¢ W/ 2 NN
RSAONRLIGAZY 27F

| IIE%IIIIIII N

§ Inhoud
&] [=]
J Bouwgebreken en herstelkosten

L='.|_4 Gebrekenbestand Bouwdelen

E-_] Fundering/kelder

E-_"] Gesloten gevel

B-_] Open gevel

&-_"] Balkon/galerij

@] Dakconstructie

&) Vioer/trap

®-_] Binnenwanden

EJ _g Installaties

£ E -] loodgieterswerk

=- ?g verwarming

: Corrosie aan rad
: Roestvorming of
: Corrosie op inboj
: Gaslek bij gasm3
: Onvoldoende tre]

i “-Z] B 1820 - 11: Geluidshinder |
i -] luchtbehandeling
[-_"] algemene voorzieningen

. [E-_") beveiliging

IE _| Kozijnen/deuren

E ] Schilderwerk

E-_"] Riolering

@-_] Verbindingen

"] Bouwfysische problemen

LT

§)@QGK652 @EINR ya‘uam Ol y &ASWSONW MNJWRYT @
NRP&aAS (2 NIRAFG2NDRD® ¢KSyzX Ay GKS N
GKS LI GkK2f238 NBO2NR o0& Of AO1Ay3

Zoeken ELURTYLTSNYAY Herstelkosten Afbeeldingen

Corrosie aan radiator

nummer B 1820 -1
hoofddivisie Installaties

subdivisie Installaties - verwarming
titel Corrosie aan radiator
sfb code (56)h2
bouwelement installaties
constructie verwarming
plaats Radiatoren in natte ruimten (badkamer, toilet).
kenmerken Corrosievorming aan de onderzijde van de radiator en/of aan aansluitleidingen van de r:
oorzaak Spatwater van de tegelvloer. Aansluitleidingen kunnen bovendien worden aangetast als
herstel Repareer lekkage aan de radiatorkraan. Verwijder corrosie en breng corrosie werende mi
schoonmaakcontract (indien van toepassing), zodat de radiator regelmatig schoon en dr
preventie  Pas radiatoren toe die geschikt zijn voor de ruimteconditie; kies in een vochtige ruimte
Plaats de radiator op een beschermde plaats (eventueel hoog). Plaats verhoogde kunst:
op de cv-leiding en de vloerdoorvoer of voorzie de radiatoraansluitieiding van een koper
vloer ter bescherming van de radiatoraansluitleiding. Schrobhuls in de vloer verankeren.
literatuur -
opgesteld NIBAG bv
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Afbeeldingen

Zoeken Bouwgebrek IHEital ORIl

=] = Corrosie aan radiator
:_q Bouwgebreken en herstelkosten
E_‘g Gebrekenbestand Bouwdelen
I‘E:| Fundering/kelder

Iil_‘| Gesloten gevel

El:| Open gevel

El_‘| Balkon/galerij

l.ﬂll Dakconstructie

|'3_'| Vioer/trap

I‘E:| Binnenwanden

NLIsfb- (52)h2

Plaats van het gebrek
Radiatoren in natte ruimten (badkamer, toilet).

E|_‘q Installaties

E:| loodgieterswerk
B_-] verwarming
- 2J[B 1820 - 1: Corrosie aan rad

Herstel

Water uit cv-verwarming laten lopen.

Verwijderen bestaande radiatorkraan en radiator vervangen.
Leidingen einde schoonmaken, radiatorkraan schoonmaken.

Monteren radiatorkraan.
Cv weer vullen met water.

ﬁ B 1820 - 3: Roestvorming of
B 1820 - 5: Corrosie op inbol
Gaslek bij gasmg
B 1820 - 9: Onvoldoende tre|
/5] B 1820 - 11: Geluidshinder i
E-_] luchtbehandeling

E-_] algemene voorzieningen
(-] beveiliging

Kostentabel
(Herstelkosten in euro's per stuk)

| Eoalg=niteNien Regio Binnenstedelijk gebied  Stedelijk gebied Buitengebied

[-_] Schilderwerk

@-(] Riolering Midden 164 151 136

[E-_] Verbindingen Noaord 152 144 135
[E-_"] Bouwfysische problemen Oost 163 142 132

Zuid 153 143 133
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radiator):

home

:_q Bouwgebreken en herstelkosten
E"‘iﬂ Gebrekenbestand Bouwdelen
@;j Fundering/kelder

-] Gesloten gevel

@:j Open gevel

@] Balkon/galerij

@] Dakconstructie

T
H

B-_] Vloer/trap

B Binnenwanden
By Installaties

E-_] loodgieterswerk
<y verwarming
[5[B 1820 - 1: Corrosie aan rad
i~£] B 1820 - 3: Roestvorming of
/2] B 1820 - 5: Corrosie op inbo
£] B 1820 - 7: Gaslek bij gasm3
i~£] B 1820 - 9: Onvoldoende tre}
i~/5] B 1820 - 11: Geluidshinder i
$~:_| luchtbehandeling

B algemene voorzieningen

[@-_"] beveiliging

B-_] Kozijnen/deuren

-] Schilderwerk

B-_] Riolering

@-_] Verbindingen

[@-_"] Bouwfysische problemen

SRS UV | ¥

Corrosie aan radiator door spatwater en lekkage van de radiatorkraan. Bron: NIBAG bv.
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Searching by means of selectimfrpredefined category of building physics
C2NJ SEIF YL SY o6& OftAO1AYy3a 2y W.NIYRQ O0FANBO &2dz ¢

For example,B3700 T = QO N} YRR22NARf I3 o0A2 YSGSNJIFIAadQ O0FANS
aagain a description and a picture.

| II@IIIIIII AT Tl

Inhoud gi=EiiEERE Zoeken LDITWVOTDILS Herstelkosten Afbeeldingen
@ =

_‘_q Bouwgebreken en herstelkosten
|§_| Gebrekenbestand Bouwdelen
E|_q Bouwfysische problemen

Branddoorslag bij meterkasten

nummer B 3700 - 17

Ei_l Vocht hoofddivisie Brand

B Geluid subdivisie Brand

E_I Trilingen titel Branddoorslag bij meterkasten

a‘;' Ludfiy e sfb bouwelement brand

EH_) Warmte

E“;I Vorsk/koude plaats Woongebouwen met appartementen.

By Brand kenmerken e De meterkasten in de woningen in een woongebouw liggen boven elkaar.

+ De meterkastvloer maakt deel uit van de brandscheiding.
s Door de meterkastvloer lopen allerlei leidingen en kabels (CV, gas, water, elektra).

oorzaak De leidingdoorvoeren in de meterkast zijn niet brandwerend uitgevoerd (figuur 2).
De leidingen die door een meterkastvloer voeren hebben kleine diameters (< 25 mm). In de praktijk
bij kleine diameters geen voorzieningen nodig zijn ter voorkoming van branddoorslag. Dit is een onju
is in veel gevallen te weinig gedaan om branddoorslag via de meterkastvloer te voorkomen.

herstel « Controleer of de vloer waardoor de leidingen lopen nog voldoet aan de gestelde brandwerendheids
Bouwbesluit [lit. 1]. Indien dit niet het geval is, zal men eerst de vloer aan moeten passen tot de in
De eisen die het Bouwbesluit stelt aan de brandwerendheid van bouwconstructies is afhankelijk van
en de bezettingsgraad van het bouwwerk.
« Bekijk per doorvoer wat er vervangen moet worden en welke maatregelen nodig zijn om branddoor
voorkomen. Zie voor deze maatregelen hieronder bij preventie.

preventie  Voor het correct brandwerend afdichten van de leidingdoorvoeringen zijn de volgende aandachtspunte
« De hoogte van de brandwerendheid die moet worden gehaald (voor 30 minuten kan soms alleen m
brandwerende kit worden volstaan);
« Het type leiding en haar diameter dat wordt doorgevoerd. Onderscheid kan worden gemaakt in kun
leidingen en kabels. Metalen leidingen en kabels kunnen brandwerend worden gecoat. Kunststof leidi
mm) ook. Voor grotere diameters dienen manchetten of bijvoorbeeld fire-wraps te worden gekozen.
« De aanwezigheid van eventuele mantelbuizen (veel 75 mm); branddoorslag via deze mantelbuizen
s De ruimte tussen de leiding en de vloersparing en/of mantelbuis; de grootte van de ruimte bepaall
geschikt is (bijvoorbeeld brandwerende kit of steenwolafdichtingsplaat). Dicht nooit af met brandwer

literatuur  [1] Handboek Bouwbesluit. Sdu Uitgevers, Den Haag.
[21 Brandwveiline dnorvnarinnen — SRR/TSS0O

a B 3700 - 1: Brandschade in»
5] B 3700 - 3: Brand- en roetst
- £] B 3700 - 5: Branddoorslag o
3 B 3700 - 9: Brandoverslag vi
- Z] B 3700 - 13: Branddoorslag
§|B 3700 - 17: Branddoorslag
- £] B 3700 - 19: Brandwerende
- Z] B 3700 - 21: Brandvelligheid
-- =] B 3700 - 23: Onvoldoende b
B 3700 - 25: Branddoorslag
B 3700 - 29: Branduitbreidin
B 3700 - 33: Onbeschermde
B 3700 - 35: Onvoldoende b
B 3700 - 36: Brandwerende

=] B 3700 - 39: Onvoldoende b
--Z] B 3700 - 43: Onvoldoende b
E-_"| Biologisch

Lo L) Lo o) o
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Inhoud ==&k Zoeken Bouwgebrek Herstelkosten
@ =

a Bouwgebreken en herstelkosten
B-_] Gebrekenbestand Bouwdelen
B_y Bouwfysische problemen
B-_] Vocht
|$[:1 Geluid
&-_] Trilingen
B3] Lucht/ventilatie

B-_] Warmte
$—Cj Vorst/koude

E-_y Brand

2] B 3700 - 1: Brandschade in \
~E] B 3700 - 3: Brand- en roetst
2] B 3700 - 5: Branddoorslag o
-E] B 3700 - 9: Brandoverslag vi
~Z] B 3700 - 13: Branddoorslag
- 2[B 3700 - 17: Branddoorslag
~Z] B 3700 - 19: Brandwerende
~Z] B 3700 - 21: Brandveiligheid
-£] B 3700 - 23: Onvoldoende b
2] B 3700 - 25: Branddoorslag
2] B 3700 - 29: Branduitbreidin
-~|£] B 3700 - 33: Onbeschermde
'£] B 3700 - 35: Onvoldoende b
'£] B 3700 - 36: Brandwerende
--Z] B 3700 - 39: Onvoldoende b
-Z] B 3700 - 43: Onvoldoende b
[@-_) Biologisch
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105 documenten gevonden.
1-20

Gebrekenbestand Bouwdelen (105)

1 ﬂ Aantasting betonpalen in zeewater
2 3 Aantasting zink op balkons en plat
3 ﬂ Afwatering van bitumineuze dakbet
4 =] Beschadigde randen en hoeken var
5] 3 Beschadigde verflaag bij hoeken

6 =] Betonschade door corrosie van wa
7 3 Bruine roestachtige viekken bij RV¢
8 ﬁ Corrosie aan radiator

el ﬂ Corrosie aan randen van metalen
10 3 Corrosie balkonhek ter plaatse van
11 ﬂ Corrosie en lekkage aan een hulpst
12 3 Corrosie en lekkage in metalen wat
13 ﬂ Corrosie en scheuren van loden slg

14 =28 Carracia nalglta matalan holnetold
4 | i 4

Bouwfysische problemen (7)

Sy &2dz gAft asSsS Wy

WaSENDK F2NX¥QOP

> Ny

t sSwithithisLskbandfiwol are shéa.
NI RAFG2ND GKI G 6

Zoekformulier
Zoek in veld: Zoek naar: B/
Volledige tekst >  corrosie

=

Volledige tekst A
Zoekcriterium toevoegen

["] Gemarkeerd zoekgebied

[”] Zoek binnen resultaten

[4] Zoekgeschiedenis [ |
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Appendix 27. SCHADIS® (Germany)

Described by Arcadis Netherlands, march 2013

Description

SCHADIS® is the largest Gerfaaguage collection of recognizenformation source for building
practioners and researcher on the field of building pathology, offered by Fraurhofer
Informationszentrum Raum und Bau IRB (Stuttgart).

SCHADIS ® deals with the full spectrum of damages to structures and building penifec Sases
are extensively analyzed based on the thmnrent rules. It contains over 700 books, journal articles
and research reports in full text with system and detail drawings, photographs and tables.

The Publications are divided into separate giments for SCHADIS ®. A document can be a full
magazine article, a major chapter or a subchapter.

SCHADIS® is published in paper/book form, but is also accessible with an online database
(www.irb.fraurhofer.de/schadi @ ! f A0Sy asS G2 O2yadzZ G GKS RFEGEOL
this license you receive a username and password for access.

In addition, for downloading certain articles you need to pay per view.

Login

See hereunder the inlog .

| @ http://www.irb.fraunhofer.de/schadis/anmeldung/
Anmeldung
Benutzername
Passwort

lhre Eingaben werden iber unseren Standardserver (bermittelt (keine Verschlisselung).
Falls Sie eine verschlisselte Ubermittiung (mit SSL) ihrer Daten bevorzugen, beniitzen Sie
bitte unseren Sicherheitsserver (SSL).

Was ist SSL?

Zur Registrierung

Fir neue Nutzer, die SCHADIS® im Pay-per-View-Verfahren (Abruf von kostenpflichtigen
Einzeldokumenten) nutzen mochten.

Fenster schliefen


http://www.irb.fraunhofer.de/schadis

-
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Search possibilities

The search screen looks as follows:

SCHADIS®| Die Datenbank zu Bauschaden Z4 Fraunhofer

Suche Uber Schadis Schadis testen Schadis bestellen Nutzung & Preise Ansprechpartner

Erweiterte Suche
Suchhilfe Erweiterte Suche

Neue Publikationen mit allen Wértern
In Vorbereitung

mit der genauen Wortgruppe

Newsletter

mit irgendeinem der Warter

ohne die Warer
Anmelden

Erscheinungsjahr 1973 - bis 2013 -
Autor
nurin der Fachbuchreihe [ Bauschadensfalle

[ Bauschaden-Sammlung
[ Geb&udeinstandsetzung
[ Pfusch am Bau

[ Schadenfreies Bauen

Altauflagen = nur in Altauflagen suchen
7 zuséatzlich in Altauflagen suchen

@ nicht in Altauflagen suchen

© Fraunhofer IRB | Impressum | Datenschutz | Nutzungsbedingungen (PPV) | HNutzungsbedingungen (Abo) | Kontakt | Mobile Ansicht

The publications, from 1973013, are searchable with free search terms. You can select the text
0221 ASNRARSE O6WCIFOKodz-OKNBAKSQU Ay gKAOGSmalandz gl yi
etc.

Example: solar panels



-\

€
a]i()s 2 APPENDIX OF THEHROPROGRESS REPORT JUNE 2013

[T T ——

Schaden an und durch moderne Anlagen zur Wiarme- und Stromerzeugung

Teil 2: Schadensverhlitung an Photovoltaikanlagen durch funktionstiichtigen Blitzschutz

Artikelsene zu Schaden an und durch moderne Anlagen zur Warme- und Stromerzeugung
Teil 1. Einleitung und thermische Solaranlagen

Teil 3 Festbrennstoffkessel

Teil 4 Warmepumpen

Teil 5 Blockheizkraftwerke

Dipl-ing. (FH) St
Dr-ng hab >
Beratende Ingenieure fur Technische Gebaudeausrustung, 0.b.uv. Sachverstandige

- : HIR I LR DU :
N mmm Photovolaikanagen wird umfassend in Printmedien, in Radiowerbespots etc. beworben. Mi‘l Solarmodulen ‘Pe‘p‘ﬂas‘tene Dacher bestimmen in vielen Fallen mittierweile d:
| | PHREETEE LR TN AL

@aniagen sind ein Segen fur unser Gewissen gegenuber der geplagten Umwelt. Sie wandeln die Sanénsifrahlu g mittels Sc i i I I i
: ) N fur [ ) mwelt. Sie / ienstrahlung mittels Solarzellen in elekirische Energie um, d. h. ein auf Sil
das einstrahlende Sonnenlicht in Gleichstrom um. Die so gewonnene Energie wird bei so genannten Insel- ‘Odﬁ' Kleinlosungen direkt zum Betrieb elektriscr?er Gerate genutzt ode

i TR g

die auf den Dachem oder Fassaden unserer Hauser installiert werden, formen den Gleichstrom n Wechs: stro‘m u}m unp s‘peisen ihn in das offentliche Stromnetz ein.
i i

]h:hk@ends Bundesverbandes fur Solarwirtschaft waren Ende 2009 in Deutschland Photovoltaik W | H Binet L bis i i i i i
; e < kanlagen mit einer Leist
Strombedaif von etwa 1,5 Millionen Drei-Personen-Haushalten decken. il AL i vor? TN R O I el s L efoAng InsaNe N

| | |
: HH ‘ il
LELELL LA ‘ | {1 ‘ ‘
: : ; 2 AL LLELLVLELEEHL
~Jeden Tag werden in Deutschiand neue Photovoltaikanlagen errichtet. Hieran werden wohl auch die von deriKpaIiliqn guszDl})/CSU und FDP geplanten Einschnitte bei der Forderung vc

B

| :
i andem Von den Herstellern werden hohe Renditen versprochen. Ein gutes Gewissen der Umwelt gegenqber ist im P(eis inbegriffen.

! ‘ 1 [ ‘ [ | |
- P X 3 bl | | 1 | I |

| Damit die Imstlnqnen fur eine Photovoltaikanlage sich im Laufe der Jahre rechnen, missen die Anlagen‘ EnergiL er‘zeTug‘en dnd in d‘ie‘St‘ror!nversorgungsnetze einspeisen. Die Anlagen n

| untesbrechungsirei arbeiten. TR LRI

| 1 T ‘ i

| Stillstandszeiten bedeuten Verluste P ‘ A | R
| | ‘ ‘ (I T ‘ e |
| Dee Fmgienng derartiger Projekte erstreckt sich in der Regel Gber mehr als 10 Jahre. Der Betreiber erwartet eine enls“pre‘chend Ian‘ge‘re Be‘triebsdauer zur Erzielung von finanziellen Ge¢
| Investor ein Zusammenhang zwischen der Funktion der Anlage und der Amortisationszeit. | HEERRL LN ‘ i |

Den Schutz der am offentlichen Stromversorgungsnetz angeschlossenen Anlagen sollte man daher nicht \}ernachlassigen. Aber dié Véroﬂenllichungen des Gesamtverbandes der Deutsc
belegen eine Vielzahl von Schaden an solchen Anlagen. So wurden zum Beispiel 2008 rund 4 200 Solarstromanlagen von den deutschen Versicherern reguliert - ein Anstieg um 40 Proz
GroRieil dieser Schaden wird der mangelnden Ausfuhrungsqualitat der installierten Anlagen zugeordnet. Firmen und Unternehmen unterschiedlichster Fachrichtungen bieten die Emichtun
gehoren sowohl Fachbetniebe der Elektrotechnik, zunehmend aber auch Unternehmen aus angrenzenden technischen Bereichen wie zum Beispiel Heizungs- und Sanitarfirmen oder auct
vomehmiich mit Fassaden oder Dachaufbauten beschéaftigen, wie z B. Dachdecker. |

Diese Entwicklungen enthalten Risiken, die eine Solarstromanlage schnell zu einem Zuschussgeschaft machen. Grundsatzlich soltte die Planung, Montage, Inbetriebnahme und Wartung ¢
Fachkrafien unter Bertcksichtigung der galtigen Normen und Richtlinien durchgefuhrt werden.

Aus der Sicht des Autors wird vor allem der Schutz der Anlagen im Hinblick auf Blitzereignisse oder Ubepspannungsschéden bei »fachfiemden« Firmen, aber auch bei SO gena_nnten Faq
falsch ausgefuhrt. Die Erfahrung zeigt auch, dass es notwendig ist, dass der Anlagenbetreiber die Wohngebaudeversicherer tber die Installation einer Solarstromanlage informiert.Klass
schileSen solche Anlagen nicht ein.

Wer die Sonnenenergie nicht nur fur sich nutzt, sondern ins offentliche Netz einspeist, handelt aus Sicht des Gesetzgebers als Unlemehmer,_Und als l_Jnternehmer haﬁe_t er fur aII_e Scht;ide
Umwet zufogt Die private Haftpflichtversicherung reicht hier unter Umstanden nicht mehr aus. Der Anlagenbetreiber sollte sich daher uber eine Betreiberhaftpflichtversicherung informiere
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department (ATA)

Described by BBRI (Belgium), April 2013
1. Activities

Shortly after its establishment, the BBRI established its AileahAdvisory Divisionsimply referred
to as ATAtto translate the results of applied research into practice.

Therefore ATA ensures the availability of versatile staff available to assist construction professionals
(and in particular the contractorsyith advice and support for difficulties encountered-site.

Technical assistance is provided by telephone, written advice (letters, fagjleand through site
visits

The main objective of these activities is to improve the quality of the builirenment, and this in
the broadest sense of the word.

ATA continuously converses research into personalized, technical services in various technical sub
sectors of the construction industry. Its scope of activities is very broad given the many partters th
operate in the construction sector, their uses and traditions, the various and often unique install,
incorporation and execution techniques and the individual differences in maintenance and living
habits of users.

ATA interventions concern providingsitance in making a thoughtful choice of materials, products
and/or systems, the design of buildings and their detailing, the quality and assessment of structures,
the terms of use and manner and frequency of maintenance, evaluation of defects or failuase

of technical disputes and/or damage, the provision of technical information so that a settlement can
be achieved more easily in the event of construction pathology, the finalization of effective
rehabilitation or renovation, providing direct tecimal assistance at the request of experts acting on
behalf of the courts and contributing to preventive initiatives such as the development of technical
publications, participation in seminars and construction fairs, ....

ATA does not act as an enginegrivffice and does not treat legal or financial questions.

The technical advice should be valuable for all parties involved. To this end, the advice is as complete
as possible, which is why gathering the maximum amount of relevant information and finslvey
important, is based on sound scientific arguments and evidence (measurements, tests as well as
technical, scientific literature) and is objective, sticking as far as possible teofttite-art reference
documents.

The opinion of ATA is for imimation only and is not binding, but obviously it may serve as a solid
technical foundation for the purpose of a reconciliation between the parties or in case of a court
expertise.



P
Biios 2 APPENDIX OF THEIRIPROGRESS REPORT JUNE 2013

If in situ observations are required to provide sound advice theredptssibility at the request of
a member contractor, executive contractor or a court expert appointed by the court to investigate
the problem on site.

The ATA engineers may provide material for a number of measurements and tests (sampling,
determining the moisture content of building materials, carrying out immediate and -i@ng

climate measurements, verification of flatness, straightness, verticality, levelness, ..., checking of
LISNF2NXYIyOSaszs O02f2dz2NJ FyR &d2dzyR YSIF&aAdzZNBYSydaszs Xod

If more specializedests are appropriate, ATA calls on the services of various laboratories of the
.wLQa SELISNAYSyGlrt adrdirzy Ay [AYSESGGS o. St 3AAd

After a site visit¢ at the cost and at the express request of a member, executive contracor
technical report may b@repared. Such reports contain the information obtained, a description of
the problem, the findings and present a detailed technical discussion of the problem and suggestions
for a possible cure or repair and a conclusion.

2. Pathology database

¢! QK21 He RFIGFolasS Aa az2ztsSte FAYSR |4 O2yidNAod
Fo2@S yR |G GKS RA&AaASYAYLFOA2Yy 2F GSOKYAOFf Ay-
codes of good practice, but also brief digests attributed to a speeificnical problem or solution,

and to contribute to general interest activities, such as standardization and the establishment of
technical approvals.

As such, the ATA database is not publicly available, but where relevant, its content may be used by
ATAfor documents intended to be publicly available.
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Appendix 3- Specifications for an E{dathology
database for insurers

3.1 Introduction

The purpose of an EWide pathology knowledge base is to help insurers in their risk assessment of
ecotechnolodes (or other innovative products).

From previous consultations with insurers, the required functionalities of the tool to be developed
are:

A database with pathology records, that provides qualitative technical information on the
pathology of eceechnologies (without any statistical data disclosure of claims)

! W2 | NYAYy3 LINPOSRAINBQ 062N KFETIFNR y2GAFAOI GA
country can report issues/defects.

An overview of quality signs for etechnologies (as an extract from thguality signs

directory to be developed within WP1).

3.2. Specifications for the data base

The European knowledgease consists of a database, where pathology data (compiled from various
sources) are stored (a file with records), and a program forrtpati and output interfaces. In order

G2 0SS O02YLJ GA0fS 6AGK RSYIFYyRa o0& GKS 9dz2NRLISIY [/ ;
program.

Hereunder the specifications for the database are given.

Each pathology record consists of a number of fields.

It is not necessary to fill in all fields. For many pathology records this would be to@dins@ming.

The most essential fields for insurers are markeckiit CKS TASE R ORyNIERERLAS |2
description of the defect/failure shoule iany case be filled in as a minimum.

In the most right column it is indicated whether a field can be left blank (without an answer). But for
1K24S FTAStRA 6KSNB |y FYA6SN aK2dzt R 6S IALPSYy T (K
possiblefor most fields.
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No. | Field name Type of field Example Can the
field be
left
blank?
Unique record key
1 System serial number Numerical 1 Auto-
matic
2 Name of the information provider Text NHBC No
3 Dossier code of the information provider | Numerical P3462 No
Source of the pathology case
4 What is the source of the description of th Based on an inspection report of| Inspection | No
pathology case? particular case/building; report
Based on a sample of or databa
with pathology cases;
Based on a claim;
Based on literature, research
papers, defect information sheetg
etc, namely:
0 XXX odAaidftSa
references)
Based on general knowledge
experience
Other
Identification of the construction work where the def#failure has occurred
5 Name of construction work or project Free memo text The Greenl Yes
XX ® Office Tower
6 Country where the construction work d Predefined with names of E| UK No
project is executed countries:
Several European countries
Spain
Czech Repuid
UK
Etc.
52y Qi 1y26
7 Town where the construction work d ¢ SEG LJ dzaY W5 2y Qii| London No
project is executed XXd oL SasS TFAt
52y Qi 1y26
8 Geoclimatic character of the location ¢ Predefined categories, plus empty fie| Near the| Yes
the construction work or project for free memotext (multiple answerg coast
Notes: In some auntries, a zip code | possible):
altitude, or click on a map, gisethe Near the coast
climatic zone. May be it could be better Rainy area
?LJf él:l, al ft AY;|L]7\C? i 2 Windyarea
2y SEIK§ @ 1S | NBF = Arctic/polar/cold
Would it be not enough to talk abou Tempered climate
Oceanic clima, Continenal climae and Subtropis climate
Meditteranean climag ? Hot dry area
Earthquake area
h G K S NpleaxeXill in)
52y Q0 (y29
9 Type of construction work t NBRSTAY SR Ol G S 3| Other: High | No
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Note: For insurers, the following buildin { Y2 6 Q 6 Ydzf G A LX S I/ rise building
typology can also be relevant. TH New or existing buildings?
typology is more oriented on technical ris New
(with respect to the building itself or to th Existing
enduse warranties): Type of work:
1. individual housing dwellings
2. collective housing buildings
3. building with public access office
4. office buildings education
5. industrial buidings leisure
6. building having extrinsic technical ris health
(e.g. earthquake), cultural
7. building having intrinsic technical ris .
.g. highrise buildings) commercial
(e.g. hig g agricultural
industrial
other building
civil engineering works
20KSNY Xood 6L S
R2Yy Qi 1Yy26
10 | Starting date of the work Date fixed format 01-01-2010 | No
.-~ (daymonth-year) (please fil
in)
52yQiG 1y26
11 | End date of the work Date fixed format 01-01-2012 No
.-..- (day-month-year) (please fil
in)
52yQiG 1y26
12 | Has the construction work or project beg Boolean yes/no Yes Yes
completed? Yes
No
52yQi 1y26
13 | Was there a completion survey for th Boolean yes/no Yes Yes
handover of the construction work/projec Yes
to the client? No
52yQi 1y26
14 | If yes, what was the date of th/5 G4 S> LJ dza WR2y Q| 30122011 | Yes
completion survey? ..-.- (daymonth-year) (please fil
in)
52yQi 1y26
15 | Was a Technical Inspection Service (]| Boolean yes/no
contracted for this poject? Yes
No
52y Qi 1y26
16 | Date of the failure/defect/damage 5F Sz LJX dza WR2y Q| 01-07-2012 | Yes
.- (daymonth-year) (please fil
in)
52y Qi 1y2¢6
Type of ecetechnology (material/product/system) that was involved in the defec#fiure
17 | Category Predefined categoriegbased on thel Energy No
b20SY(lSUXG2t 23ASEQ |usual topics of the environmentd conservation
WiSOKy2t23ASa ¢ KA { performance of a blding), plus empty| or efficiency
contribute  to  the environmenta fields for free memotext (multiple | techniques
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performance of buildings (and whose use

less environmentally harmful than releva

FEAGSNYFGABSa0Qd ¢

considered to make up environment

performance:

- Energy;

- Water;

- Waste and pollution;

- Protection of biodiversity and naturi
environment;

- Minimization of the use of resources,

Within each topic we have identified one

more typical examples of technolegi

Of course a categorization that follows

standardized classification of buildir]

elements or building products (like SfB,

Uniclass) could also be worked out.

answers possible)
ENERGY
Energy performance:
passive house / active house
20KSNE yI YSte
Use of renewable energy:
LK2G2@2t GFA0 LI Y
wind turbine
solar hot water (SHW)
20KSNE yI YSt e
Enepy efficiency techniques:

X @

X @

mechanical ventilation with head
recovery (MVHR)

heat pump

domotics, e.g. controls of spaq
heating

20KSNE yI YSte
Thermal insulation:

Insulation made of bignaterials, like

natural fibers (hemp)

cavity wall insulation (CWI)

sdid wall insulation (SWI)

double skin curtain wall/fagade

EPS (expanded polystyrene) panelg

X P

vacuumA y & dzf I G SR LIy
double-glazed windows with
evacuated units

20KSNE ylIYSteée Xo

Other energy conservation or efficien
techniques
passive shading deogs (e.g. brise
soleils)
Grey water heat recovery
hiKSNE yI YSte
WATER
Water conservation techniques:
Green roof/ brown roof
In house watettreatment system
Rainwater catchment basins, gre
water harvesting
hiKSNE ylIYSteg XX
Water efficiency/managemen
techniques:
low-water use appliance, like spra
taps, flush toilets
ultra low waterefficient plumbing
fixtures
sustainable urban drainage syster
(SUDS)
porous pavements
20KSNE yI YSte
Water metering:

X o

XX

water leakage detection systems
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20KSNE yl YSte XX
WASE AND POLLUTION
Minimize pollution during construction

biological waste treatment system

to treat waste onsite

separate/recycle waste

composting toilets

waste containers

20KSNE yl YSte XX
Limitation of emission of CO2, o0zo
depleting gasses, greenhougasses

ammonia cooling agent in coolin

systems

20KSNE ylYSte Xo
Limitation of toxic chemicals:

low VOC materials (paints, kit

glues)

20KSNE ylIYSte Xo
PROTECTION OF BIO DIVERSITY,
NATURAL ENVIRONMENT

roof garden

20KSNE ylIYSte Xo
MINIMIZE THE USE @ESOURCES
Reuse or recyclability of constructig
works, their materials and parts afte
demolition

metal storage / shipping containers

aluminium or steel frame

components/systems (up to 904

recyclable)

20KSNE ylIYSte Xo
Usage of renewable materials:

wood, bamboo

paperbased (e.g. Warmcell)

20KSNE ylIYSteée Xo
Minimize materials

Bubble Deck floors

hi KSNE yIYSte Xo
OTHER TECHNIQUES / TECHNOL
/ PRODUCTS / MATERIALS

XXXXXd oL} SI as

-.F
Freememadl SEU LJ dza R2

18 | Specific type Photovoltaic | No
XXXXX® oL} Sl &S {panels
ecotechnology, for exampleg
WLzt eONBadGlLttAYyS
LK2Gd2@2t G A0 LIk
LI AyGdaQo
52y Qi (y26

Description of the defect/failure

19 | Type of defectfailure Predefined categories (based on| Traditional No

Notes: J.Douglas & B.Ransernderstanding| risk

YR S FisSOditu@tion where one or mof

elements do not perform its/their intende

Buiding Failures,2007), plus empty
field for free memaext
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function(s),

YT | Aif theN@rfination of the ability o
an item to perform a required function.
Though the definitions of 'defect’ an
'failure’ seemalmost identical, they do no
have the same meaning. The term def¢
implies a shortcoming in respect of sor
normative or even perceived standard
requirement. But the defect may leadby
some means to a situation in which ¢
specific required functio cannot be
fulfilled any longer. For example: a crack
a partition wall can be considered as
defect. It depends on the functions of tl
wall and on, for instance, craetidth
whether the wall fails in performing it
required functions.

The type of defct may vary widely; from ¢
minor aesthetic crack to a major collapg
Obviously, the latter implies a failure, i,
the termination of required use.

The list of predefined categories of failur
comes from J.Douglas & B.Ransg
Understanding Building Hares (2007).
¢KS |dziK2NBR y 23S Yoe
classified into several broad groups. The¢
failure classifications, however, are n
mutually exclusive some overlap with one
another. For example, a failure of materi
can be both irreversibland nonstructural
¢ such as bossing and spalling
plasterwork/rendering.

Or a structural failure can lead to a no
structural failure (e.g. subsidence can le
to cracking in rendering) and vica ver,
(e.g. a dampness problem can lead
fungal attack & loadbearing timbers
nearby). A material failure can lead to
system failure (e.g. corroded walls ties ¢
result in cracking and bowing of outer le
2F ONARO1 62Ny O FYyR |

Aesthetic failure (i.e. Crazing
shrinkage cracking of concrete)
Functional failure (i.e. Leaks
elements such as roofs, walls a
floors; malfunctioning of
installations)

Failure of materialgi.e. Corrosion
of metals)
System failure of components ar
elements (i.e. Carbonation ¢
concrete, leading to corrosion ¢
reinforcement and subsequen
cracking and spalling of concre
members)

Structural failure (i.e. Subsidenee
a downward movement ofa
building caused by below groun
factors¢ such as desiccation of cla

soil).
Nonstructural failure (i.e.
Delamination of roof tiles ang
slates)

Reversible failure (i.e. Jamming
doors and windows as a result
moisture  intake by  thes€
components¢ usually in winter; in
the summer the wood dries ou
and the windows and door
become unstuck)

Irreversible failure (i.e. Chemic
reactions such as sulphate atta
on mortar or rendering)
hiKSNE yIFYSte X

20

Defective/damaged part

Note: predefined categories according
SfB classification of building elements

Predefined categoriesbased on the
SfB classification of building elemen
plus free memaext (multiple answers
possible)

1.Substructure
2.Superstructure
2A . External wall
2B.hternal wall
2C.Floors and galleries
2D.Stairs, balustrades, ramps
2E.Roof
2F.Frames

2G.Windows and external doors

Other: Power
supply

No
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2H.Internal doors
3.Finishes

3A.Wall finishes

3B.Floor finishes

3C.Roof finishes

3D.Ceiling finishes
4.Services

4A Refuse disposal

4B.Drainag

4C.Hot and cold water

4D.Gases

4E.Refrigeration

4F.Space heating

4G.Ventilation and air conditioning

4H.Power

41.Lighting

4J.Communications installations

4K.Transport  (lift and conveyd

installations)

4L.Security (protectivg

installations)
5.Furnishings (fittings and loose
equipment
6.External works and services
hidKSNY XXXX oLJX S

21 Description of the consequences/effects | Free memdext Total loss off yes
the defect/failure X X X X X dge Ldes8ribe thg the building
Note: predefined categories inspired by | loss) after a fire.
156861 Danger to life (i.e. sudde

collapse of structure)

Risk of injury (i.e. loose stg
tread)

Danger to health (i.e. serioy
damp penetration)

Costly repair (i.e. extensiv|
scaffolding required)

Costly because repeate
repair (i.e. windev hardware
replacement)

Interruption of building use
(i.e. heating failure)

Security  comprised  (i.€
broken door latch)

Minor repair or correction of
defects with little extent.
Increased service fo
prevention of defects of
damage.

No exceptional prol@ms;
regular service is sufficiern
(i.,e. Replacement of ligh
fixtures)

22 | Was the defected product repaired d Predefined with free memo text: Not yet Yes
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replaced? Repaired
Replaced
Not yet
No
52y Qi (y26
hiKSNY leaseXildgp o LJ
Causes of the failure/defect
23 | Has the cause of the defect/failure beq Boolean yes/no, plus empty field fq Yes No
analysed, or is it known? free memotext
Yes
No
24 If yes, what has been the cause (global| Free memo text or choose from| Wrong Yes
in detail)? predefined categories(based on 4 installation
Note: We do not ask for who is responsil typical categories of failures i of power
for the defect/failure. But if thg construction) supply  (not
responsibility has been determined (ff XX 6 L)X S a8 RS&( protected as

example by arbitrage, by the court (¢
otherwise), this can be mentioned in ti
free text cell. You can choose also
indicate the typeof actor who is held
responsible (installer, designe
manufacturer, user, etc.)

and/or choose from one of thg
categories hereunder)
Requirements management (chan
AY Oft ASyiGaaq
misunderstanding of the
effectiveness of the technology, poc
project management, inaccurat
engineering or architectural data)
Product manufacture and deliver
issues (faulty manufacture, late
delivery, storage issues, awkwal

packaging, poor transport ¢
product)

Construction/installation  problems
(incorrect installation
documentation, failure in
installation, poor workmanship,
misuse of products, inadequat

supervision, comnmssioning failure,
vandalism)

Operational failure (product failure
once installed, incorrect use
documentation)

Ageing and degradation (biologicd
chemical, physical, mechanical)
Other reason for failure

Cause not yet known

52yQi0 (y2¢

requested by
manufacture
r

Quality signs related to the defect/failure for the

product/material/system in place at time of construction

25

Type of quality sign related to th

defect/failure

Text: Predefined catgpories, plus
empty field for free memo text
(multiple answers possible)

No quality signs in place at time

construction

Quality sign(s) for works in place

Products and
competences

Yes
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Quality sign(s) for product(s) in plac
Quality sign(s) for systems in place
Quality sign(s) for aopetence(s) of
construction actors in place
52y Qi (y26
hiKSNE yIFYSteay X
26 | Name of quality sign Text Qualibat, Yes
XX PP 6LX SIasS SjAvs
the quality sign(s) in place at time ¢ Technique
construction)

27 | Is the contractor/installer specialized i Predefined categories plus Frg 5-10 years of| Yes
that technology (is it his normal and ma] memotext (multiple anwers possible) | experience
activity)? Of does the company hay Yes, <5 years experience
employees who are competent fg Yes, 510 years experience
installing/incorporating the €CO0| Yes, >10 years experience
technology? The installer/contractor is certifieg

or recognized by an independel
organisation for this technology @
activity.

No or hardly any experience

52y Qi (y2e

hiKSNY X

Lessons learned

28 | How to avoid or prevent the defect/failurf CNBES YSY2(SEGZ LIX|52Yy Qi Yes
(lessons learned, prevention measures) X X

52y Qi 1y26

Other remarks

29 Free memotext Yes
Here you can add any other comments XX b
remarks you want to make.

Type of fields

b dzY SNA O f

Boolean (true/false); for example yes / no

¢SEG oSvyuwiie 27
of characters: 30
CNBES YSYy2 GSEG

YI EAYdzY

oy 2

Date; format: ddmm-yyyy, e.g. 102-2013

Structure of the fields

See the following table with examples.

ORSOAYFfOT F2NJ SEI YL SY ¢

Man®nnn

f S+ dAidhEn@dmimhuSibel Y LI SY

NB &G NR Ol A2delLiiie OISRk eF

C
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3.2Specificei A2y ad F2NJ 0KS W2 NYyAy3 LINEOSRdAzZNBQ

Regarding the Warning Procedure, the idea is being able to gather and communicate the existing
AYF2NXYIFEGA2Y OWNILAREE@QU® ¢KS F2N¥Y KFra NBFffe y;i
database.

For the warning &ery simple database structure is proposed:

Name of the organisation / person who is doing the warning;

Description of the ectechnology for which the warning is given;

Description of the warning;

Indication of the risk:

o0 there is a clear and immediatesk for health and safety;

o there is a clear and immediate risk for severe economic damages (one such case may
lead to significant direct or indirect damages);

o0 at this moment there is no clear and immediate risk for health and safety and/or severe
economicdamages, but maybe in future with widespread use.

U Possibility to add attachments.

cC.

3.4 Specifications for the extract of the Quality Signs inventory

P.M.
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unique record key Country of | Name of Location of Type of construction | Starting | End date | Date of Type of eco-technology object Loss/ | Defective Cause of failure Description of the loss/failure Quality |Who was | Severity of
origin construction | __construction work. work project date of | of works loss damage part marks | responsi | the failure/
System |Informatio | Dossier- work project works type involved? |  ble? | cost of repair
number |n provider |code of Address | Country Main category Sub category Global cause | Detailed cause
inform.pro
1| Insurer A | P12345 UK The Green 1Fenchuch| UK [Highrise building 1-1-2010| 1-1-2012 [ 1-7-2012 |Photovoltaic Polycrystalline Fire Power- Installation Total loss of the building after a fire
office fower - London panel superimposed supply caused by the power supply of the
photovoltaic panel photovoltaic pannels.
The power supply wasn't protected as
requested by manufacturer.
2 Airport Photovoltaic "Thick film" Fire Design Design of
panels superimposed defective part
pannels
3 Convention / Photovoltaic "Thin film" Collapse 'Workmanship |Workmanship /
Exhibition center panels incorporated installation of
pannels defective part
4 Court / government / Heat pumps Air / air Cracking Manufacturing [Non compliance
parliament buildings of manufactured
product
properties with
required
objectives
5 Farm Heat pumps Soll / air Deterioratio Materials Non compliance
n of base materials
with standards /
regulations
6 Holiday resort Heat pumps Water / air Energy External cause | Exceptional
performanc loads,
e outstanding
standards' loads
6 Hospital Double skin Unusability Improper Adequacy of
curtain wall choice type of product
with objectives /
Choice of system
7 Hotel Mechanical Malfunctioni Use Improper use of
ventilation with ng technology
heat recovery
(MVHR)
8| Industrial Vacuum- Watertightn Defective
infrastructure / Plant insulated panels ess maintenance
(VIPs)
9 Office / commercial Bio-materials Straw, hemp Airtightness Combined
building insulation sheep’s wool cause
10 Gas / Hydro Power Bio-materials Paper based
plant insulation insulation, e.g
warmcell
11 Religious building Rainwater Catchment basins
harvesting
12 Residential / Rainwater Grey water re-
apartment building harvesting cycling
13 School / University Rainwater Green or brown
harvesting roofs
14 Shopping center Low VOC paints, kits & glue
materials
15 Solar power plant
16 Sport / leisure facility
17 Stadium
18 Theatre, cinema
19 Theme / amusement
park
20 Warehouse
21 Wind power plant

22

Other
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[ - w—r—

3.5 Specifications of the outpustructure of the database

Format for screen to select the maneters for the analysis (see Excel sheet for complete structure,
with predefined categories):

PRINT
In the folllowing table you can select the parar
items =/2 < selection criteria remark
5|Country where the construction work | = predefined categories: v
of project is executed
7 |Geo-climatic character of the location | = predefined categories, plus empty field for
of the construction work or project free search text '
o | free search text, for example *facade* ‘
8|Type of construction work = predefined categories, plus empty field for
free search text
o ‘ free search text, for example *office* |
9/10 |Works/projects executed between ... ion: = 014
proj < N ‘ 01-05-2010 |5 ‘ 01-07-2012 ‘ standard selection: = 01
and ... 01-1970 < present
standard selection: 2 01
14|Date of the failure/damage/loss =< 2[ 01012011 |s | 01-12-2011 |
01-1970 < present
15|Type of eco-technology - category = predefined categories, plus empty field for
free search tekst
16/ Specific type of eco-technology o | free search text, for example *facade® ‘
18(Type of defect/failure = predefined categories, plus empty field for
free search text
= | free search text, for example *warranty* ‘
19 (Defective/d d parts of th = . .
e. Ef: ive/damaged parts of the Predefined categories '
building
20| Description of the free search text, for example
consequences/effects = *malfunctioning*
23|Cause of the failure/defect = predefined categories, plus empty field for '
free search text
- free search text, for example
Finstallation*
22|Reponsibility of the defect/failure = predefined categories, plus empty field for
23/24|Quality signs involved o no selection on quality signs
o only those defects/failures/defects
where a quality sign for the
product/material/ system/ competence
was in place at time of construction
o selection on specific type of quality sign:
13|Lessons learned = ‘ free search text, for example *control*
0K
RESULTS OF THE SELECTION CRITERIA
Name of the construction work Type of |Description of failure/defect/damange Cause
eco-
technology
1|The Green Office Building heat pump |wrong design ‘
2 [Les Menuiseries, maisons heat pump |wrong installation
3
4
5 v

Total numer of hits:

EXPORT
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Further specifications:

i WhbSEVWR WLINBOA2dzAQ odzidzy 2y SI OK aONBSyo
i W9 E LBAtNd) t& export the data from the database to Extfed. parameter has mortlling,
this parameter must have more space on the screBach screen must be built up
live Multiuser: several people must be able to approach and work with the
database.Statistics: 4 or 5 summaries in a fixed format

83
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Appendix 4¢ Draft agreement

Drat agreement for involvement of national actors in the EQEO during the pilot test phase22043

P.M.
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1: Deliverable 3.1 Update of the mapping of insurance regimes

Based on the information gathered during the Elios 1 pilot project mapping, this study will first
update the information abut the current different regimes in force in the £3.

In a second time, we will extend this pure update of the legal framework made in Elios 1 to market
considerations with the help of a questionnaire (preliminary version presented in appendix).

With the final objective of sharing valuable information between the actors of construction insurance
the information presented should give answers to the following questions for the selected countries:
U What are the legal requirements in order to define the lagsks of operation?
U What guarantees are mandatory? What is covered?
U How do I get insured (who to contact, what information is required, what quality signs are
valued)?

1.1 Selected construction insurance schemes

Considering in first place the object thie study, i.e. ecdechnologies, and according to the tender,

we chose to ignore in our assessment property insurance guarantees. Those guarantees protect from
risks that are not necessarily linked to inherent defects of the construction work, and ¢nerdd

not deal with the innovative character of the object of this study. The study will focus essentially on
liability insurance, whether general Third Party Liability (TPL), Professional Indemnity (PI) or long
term Inherent Defect Insurance (IDI).

Cond RSNAY3I (KS LldzN1J2asS 2F (GKS &adddzRez AdSed | 0O0Saa
guarantees taking place before handover (completion of construction) that are widely common and

not closely linked with the technology. Therefore we will not asséhe Third Party Liability

Jdzk N} yG§SSa RdzNAYy3a O2yaldNHzOGA2Yy ® al ydzFl Ol dzZNSNA Q
reasons.

We will also try to survey the existing tax incentives and more generally the regulatory framework
regarding incentivesof sustainable constructions, with the difficulty that these incentives can
change from one day to the next.

Considering this scope for the study, we will focus our analysis toward the following guarantees, on
its post completion part regarding Third Paart [ At 0 Af AG&@ 0aSS aK2g AyadzaNly
Insurance Europé:

U Third Party Liability (TPL)
U Professional Indemnity (PI)
U Inherent Defect Insurance (IDI)

® http:/www.insuranceeurope.eu/publications/publicatiorseb

86
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In order to clarify the content of those guarantees, please find hereafter some gendiratides:

1 Third Party Liability (TPL)
TPL is a liability that covers bodily injury and/or material damage caused by the insured, whether
individuals or corporations (our case), to a third party as a result of action or inaction, or negligence,
and whichinjury and/or damage must be remedied.

1 Professional Indemnity (PI)
Pl insurance, also called professional liability insurance, is a form of liability insurance that helps
protect professional advice and servpsoviding individuals and companies from beg the full
cost of defending against a negligence claim made by a client, and damages awarded in such a civil
lawsuit. The coverage focuses on alleged failure to perform on the part of, financial loss caused by,
and error or omissionin the service or pduct sold by the policyholder. These are potential causes
for legal action that would not be covered by a more general liability insurance policy which
addresses more direct forms of harm. Coverage does not include criminal prosecution, nor a wide
rangeof potential liabilities under civil law which may be subject to other forms of insurance.

1 Inherent Defect Insurance (IDI)
IDI is a longerm insurance covering damages to the construction which result from an inherent
defect discovered after completiomd after the owner has taken over the property.
Inherent Defect: any defect in the structural works which is attributable to a defect in design or
workmanship or materials.
Structural works: all internal and external load bearing elements essential tosttdglity and
strength of the premises (including subsidence / heave of the soil).

While those guarantees rely on the same basis, they may have differential characteristics depending
on their local implementation. Thus, we may find the following cases:

- Existence of different liability regime based on legal or contractual obligations.

- Possible choice of an applying legal framework that is different from the framework of the
Member State of the insured, considering the HorLJLJt A O (G A 2y Ma@ndaiolyS a2 @S
LINEGAAA2YE (G2 Ayadz2NFyOSz OO02NRAYy3A G2 (GKS af
L H(Article 7- Insurance contracts, Article-@verriding mandatory provision).

- The regime can be based on an obligation of result or obligationeafimwithin the same
regime, the obligation can change depending of the type of insured (e.g. results for
contractor and mean for the designers).

- Insurance can be compulsory or not.

- Scope of the guaranties

+ Type of construction works concerned thg law)
+ Amount covered / possibility to limit the indemnity

-[ S3ALtE RSTAYAGAZ2Y 2F aKFYyR2OSNE 2N aRIFIOGS 2F ¢
guarantees.

- Length of the guarantees (IDI can be of 5 to 12 years long).

- Liability based on ntault or on proven fault, determining where the burden of proof lies.

- Exemption clauses

- With or without Recourse

- Claim managementclaims made / risk attaching (see definitions in annex)

- Legal delays for claim management

4 http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:177:0006:0016%en:PD
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- Limitation period to agvate the guarantees
1.2 Energy performance guarantees

Energy performance guarantees is a particular case of insurance since our first findings show that
Energy Performance Guarantees are almost inexistent in the European insurance market. This
conclusia will of course need to be confirmed with further discussions with insurers.

Nonetheless some financial protection seems to be existing, essentially in Germany. That situation is
assessedinthe2RSt A PSNI 6t ST GCAYIYyOAl BSESANEWA & Ya SNSRI

At the moment, under the growing trend of sustainable development construction, notably through
its Grenelle laws, and its very extended inherent defect guarantees (unfit for use), France institutions
are in a process of reflexion adeéfinition of how energy performance could be guaranteed.

For now, major insurers offer guarantees on malfunctioning of equipment, or machinery breakdown
(MB), with possible business interruption (BI) extensions, but not on real performance guarantees.
Sorme brokers are proposing some energy performance guarantees, for specific markets such as the
installation of efficient boilers within private renovation works, but it did not find commercial success
yet, mainly because of a lack of the demand.

In Germanyif a small offer exists, proposed by a few brokers or reinsurers (Munich Re) the number
of contracts appears to be small and the targeted client to be essentially big manufacturers.
Nonetheless a real activity of performance guarantees seems to existleus$ insurance. We are
expecting to exchange with the EIFER institute to explore the real activity on this market in regard of
{a9Qa 2LISNIGAZ2Yyad

1.3 Mapping of insurance regimes results

For information, theupdate of thed Y I LILJA Y3 2 F A yindodmkitiory gatBereN dudng e & ¢
Elios 1 studycan be found in the Appendix.
Note: as Croatia is preparing to join the EU on 01/07/2013 the update of the mapping shall include it.

Preliminary results othe surveymade through the questionnaireis that there is no specific

insurance market designed for selnployed builders and small building firms in the field of-eco
technology. These are considered like the others stakeholders involved in the business of
O2yaiNHzOGA2y d ¢KS A yenttzMkeyn®d Sccoant thad specificies Sfahgitoivn O dzNINJ
actions.

In that framework, the results of the survey reflect the situation of the building insurance market in
the European Union: it varies according to the different countries, especially whemgscto the
insurance mar&t after construction handover.

1.3.1 Guarantees Before handover
Indeed, before handover, some rather similar covers are available in most countries (except for
financial loss coverage not directly related to the material damadée whole building can be
covered in case of material damages, with low levels of deductibles.
The Cover of damages caused by the contractor to third parties before construction handover is

available everywhere in Europe in a voluntary basis (excepblavenia where such cover is
mandatory).
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These types of insuranamversare generally called CAR or EAR (Contractors All Risk Insurance or
Erection All Risk insurance). The CAR policy may be issued by the parties involved in the project but
primarily byPrincipal or by the Contractor engaged for the work and usually encompasses-all sub
contractors including seémployed builders and small building firms in the field of-wmhnology.

Insurances of financial loss directly related to the material dam@agealso generally available.
However in certain countries, these k@ ¥ O2 OSNE | NBy Qd &2 Sl airfte 7T2dzy

In summary:

- On the contrary, a cover of financial loss not directly related to the material damages less
frequent. Thikind of cover exists particularly in France and in the UAKedydom.

- From a legal perspective, the amounts covered can be limited, but with an exception: in the
bSGKSNIFYRas (GKS YAYAYdzy FY2dzyd O20SNBR A& ™

- Most of the times the deductibles are affatle, even for selémployed builders and small
0dZAf RAYy3 FANNVA posSiosS®y pnn € FyR H

- Damages to the building under construction are insurable everywhere (exc. Ireland), the
amount covered is equal to the cost of building.

- Completion of the construdt2y Ay OFasS 2F FlLAfdNBE 2F (KS O2
countries, (except France, Romania, Slovenia and the Netherland, where the guarantee is
delivered by banks).

1.3.2 Guarantees After handover

After handover however, some significant diffnces appear concerning the insurance market and
the types of cover of the inherent defects that could affect the building. Nevertheless, the liability of
the contractors in case of damage caused by their work to third parties is covered, on a voluntary
basis, throughout the European Union as before hangover. On this subject, the insurance markets
are comparable, because the legal regimes are quite similar.

I FGSNI O2yadNHzOGA2Y KIYyR2OSNE RIYIFI3Sa OFdzaSR o0&
on a voluntary basis almost everywhere. The levels of deductibles aigénf ft @ f 26> 06S0(6S
YR € H pnnx S@Sy AF (GKS&aS RSRdzOGAo6f Saz FNRBY | f

Damages to the whole building after handover are covered in very different ways according to the
different countries. Basically, i ipossible to cover these kinds of risks on a voluntary basis, and in
certain countries, like France or Spain (in case of housing), it is mandatory. Names of cover are rather
different, reflecting the variety of systems.

In contrast, the coverage of theathages to the work carried out by the contractor themselves seem

to be unavailable in many countries (such as e&manyCzech Republic, Greece, Slovaki® ® ! y R
when it is present, it isisuallylimited to mechanical resistance and stability (excepEiance)with

some possible extensions on waterproofing (United Kingdom, Spain)

In summary:
- From a legal point of view, the amounts covered can be limited.
- There are systematically deductibles allowed and implemented in these covers, most of the

AN ¥ A A

timethed R2Yy Qi SBEOSSR € w
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- ¢CKSNBE AayQid lFyeg O2@0SN) F2N) 6KS 3Ida NrydSS 27
put right any defects of the works right after handover, except in France, Greece, Romania
and Slovenia, and on a voluntary basis only.

- Hygene, Health and/or Environment liability may be covered according to the country.

- {FFSGe& FyR | O0OSaaroAfAite 2F (GKS odaAtRAYy3 OF
covered in most countries (except Romania, Slovenia and France, in the framewbk o
decennial liability).

- {2dzyR AyadzZ I GA2y> tA1S alr¥Side IyR | OOSaaAroAt.
(except in Belgium, Luxembourg and France, again in the framework of the decennial

liability).
- Lack of energy performance is gengranot covered.
- LGQa LkraairotsS G2 FAYR | fAYAGSR yR &LISOATA

exclusively in Germany, France, Belgium and Luxembourg) when the failure is caused by a
malfunction of the system. The level of energy performance gaomption) is usually not
covered (except in Belgium and Luxembourg).
- There is no cover for energy savings and heat retention nor for noncompliance / conformity
with standards (except in France, in the framework of the decennial liability and only if the
non-compliance or conformity with standard causes an obstacle to the use of the building).
- Financial loss directly related to the material damage can be covered in many countries, like
UnitedY A Y 3R2Y3X CNIy OS> w2YlI VYAl {{20SyAl I GKS /1
- The type of construction covers offered to foreign companies is mainly on single cover, but in
certain countries, annual cover or even open cover are available.

1.3.3 Energy performance guarantees

As for the energy performance, there is no real covelepkin case of material damage and only in
very few countries.

1.4 Overview of the different situations

In order to focus our analyses and define more precisely the object of the Elios study we will first
make a classification of the different legal fraworks situations and insurance situations.

¢KS SEGSYld 2F GKS YIFLILMAyYy3a G266 NR adGKS AyadaNI yoOS
the categorization criteria of the different national situations.

FaSR 2y (KS 9fA2a oM f AAIBS NIFARS oA y2aFdzNyF IYTOAS2 yaleta GfSAYTa
we can already draft two important categories of situations: countries where an Inherent Defect
Insurance (IDI) long term cover is widespread or even mandatory and other countries, with no post
completon covers or very limited covers.

| 2dzy GNASE 6A0GK G6ARSEALINBIFRE L5LY
Belgium Denmark Finland France Ireland

Italy Latvia Netherlands Spain Sweden
United Kingdom

Other countries:

Austria Bulgaria Cyprus Czech Republic Estonia
Germany Greece Hungary Lithuania Luxembourg
Malta Poland Portugal Romania Slovakia
Slovenia
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It is also interesting to point out that the existence of IDI on a market is disconnected from the
national legal schemes.
Thus we encounter a legal compulsory system in the following ciasntr

Denmark Finland France Italy Latvia

Netherlands Spain Sweden

While in the following ones the insurance is voluntary:
Ireland United Kingdom

1.5 Construction Insurance Market

la AYRAOIFIGSR ¢S akK2dzZ R 0S | 0f Sordér o higihgbtze8sying | & Y|
differences, including:
- Total national volume of construction insurance for Inherent Defect Insurance (IDI). Third
Party Liability (TPL) and Professional Indemnity (PI) level of premiums are usually embedded
in the General Lialify numbers and are not specifically available for construction;
- {02LS 2F (KS O2@0SNRAI AyOfdzRAY3IY RSAONARLIIAZY
(what is really covered), existence of limits;
- Example of covers;
- Recourse mechanisms with identifican where final responsibilities lie (use of subrogation);
- Use of Freedom to Provide Service;
- Use of Project by project policy vs. open covers;
- Systemic risk (serial);
- What is the covered value: value of a new work, rebuilt value, aged value?

Supported®@ G KS a{GFraGS 2F GKS FTNWT2F yRY ANNIYEQS A2 K $I
it should appear that the main criterion to distinguish the situations is the general development of

the country, whether it be from a wealth point of view or theestf the insurance markets based on

an historic development of quality in construction.

This assumption is notably based on the fact that insurance is expensive and that insurers are mainly
interested by what they call mature markets or wide spread préslwehich can generate profits. If

more emerging markets might be of interest for an insurer it is by their growing potential, but never
at the expense of a limited and controlled risk.

This development criterion is reflected at a European level by a distinction between western

and eastern countries. Eastern countries seem to rely on simple liability with limited covers while
western countries implemented more extended covers like IDI (with the notable exception of
Germany which developed a specifiet sof responsibilities in order to achieve quality in
construction).

As already underlined, within western countries, each country seems to have very specific insurance
schemes, mostly around IDI covers. Henc&aerion of classification seems to biee type of IDI
coverage those rich countries have historically found through their custom practise of insurance.

Interestingly beyond our acknowledgement of independency between legal framework and existence
of IDI, we observe that compulsory insurardmees not necessarily means widespread subscription of

IDI by the public. Italy is in this regard a good example, while theoretically IDI is compulsory on
K2dzaAy3z GKS YIFIN)] SO adrea @SNE aviftfeo hy GKS C
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because2 ¥ (G KS SO2y2YAO &aAddza dAz2y FTyR y2i GKS O0O2ya
LINSYAdzYa oSNB | NRPdzyR nnn aeke@SINF FSg &SFNR |32
In comparison, with its historic leadership regarding IDI, France maintain a level of direct premium of
2500a € @

1.6 Lirks with single points of contact

As expressed in the Services Directive 2006/123/EC:

donyov LYy 2NRSNJ (G2 FdNIHKSNI AAYLIE AFE | RYAYAAUNI GA
provider has a single point through which he can complete all proeedurd formalities (hereinafter
NEFSNNBR (2 a WLRAYyGa 2F aAy3atsS O02yialO0iQuod wX8

I NI® Hm wX8 2KSNB FLIIINPBLNARFGSET FROAOS FNBY (GKS
step guide. Information and assistance shall be provided in a clear andigweous manner, shall be
Sraixte r00OSaaAroftS G I RAaGFyOSs AyOfdzZRAYy3 o6& St

In other words, each country should provide accessible information notably about insurance
subscription on its territory through point of single contact.

One of the major difficulties in providing centralized information regarding insurance through this
dairAy3datsS LRAyGa 2F O2yidl O0Gé¢ Aa GKIFIG GKS NBIj dA NBY:
I dziil K2 NR G A S&aé s &% thd g&ern@ehdzythatNFHus provide information, about all
procedures, including insurance. Consequently the insurance federations are not directly involved in

0KS LINPOSRdAz2NBX o0dzii NI GKSNJ &dzo O2y (i N} OG 2 NBf LINE @A
O2yidl OGé¢ o

| SyO0Ss S@Sy G(K2dz3K GKS fAad 2F aqairyatsS LRAyGa
European Commission internet sitethe information provided by the governments regarding
insurance suffers some serious problems of clarity aeddability for nomrspecialists. Some

RN} 6ol O0O1a 6SNB | NBF Re& LHejudctoRing 2ndriisalility of thg' Pots & (i dzF
of Single Contact under the Services Directtate of Play and Way Forwdrdc 5 St 2A 0GS | yR
21/01/2012.

In fact, to our knowledge, companies prefer to contact insurers or insurance federations directly
without knowledge of this access tool or of the linked national information. Nonetheless, from the
Elios 2 perspective, the EC internet site is a great oppdst of providing centralized access to
information about insurance throughout Europe. We therefore recommend sharing and promoting
this internet resource (see deliverable 3.6).

° http://ec.europa.eu/internal_market/eugo/
http://ec.europa.eu/internal_market/eugo/index_en.htm

® http://ec.europa.eu/internal_market/services/docs/servicetir/study_on_points/final_report_en.pdf
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2.Deliverable3.2r CAYlFYOALFf YSOKIYA&YA rgs2 NJ LINE (

Based on the first results of our exchanges with insurers, this task involves the following processes,
carried out in parallel with the update of the mapping:

a) ldentification of the different existing financial instruments aimed to the protectidn o
construction works, notably other than insurance. This covers a wide range of public and
private steering instruments such as insurance schemes, regulation, subsidy schemes, etc.

b) We will outline of the specific hurdles existing in the insurance oftantion innovation
and how the industry did in the past to handle innovation through a case study. Thg chosen
G§SOKy2t238 Aa aaildNHOGdzNI £ aSrttryd FtFT Ay3Ae 6

2.1 Energy Performance Insurance
2.1.1 Energy Savings Insunce (ESI)

For instance, KS 9/ NBLIRZ2 NI GCAylIyOAy3a 9ySNH& 9FFAOASyODa
LINE 2SS 0G A Y LaaBe¥nSvAayi201D Angligates:

G9YSNBE (I @Ay3a LyadaNIryOS o09{LO Aa | TF2tNIt Ay
building owner or thireparty provider of energy services. In exchange for a premium, the insurer

agrees to pay any shortfall in energy savings below aagreed baseline, less a deductible. Pricing is

typically expressed as a percentage of energyngavover the life of the contract, although it is
sometimes expressed as a percentage of project cost. The premium is paid once, in the first year of
operation. Such policies are noancellable, so the owner is guaranteed to have access to the
insurancefor the originally agreed contract term. Energy saving insurances typically insures annual

al gAy3a SELISOGEFGAZ2YE 06 l-sadngRifsuzn GaidkeduEe the nditideBt bfOK 0 @
energysaving projects by reducing the interest rates chargetebglers, and by increasing the level

2F al @Ay3aa GKNRdAAK ljdztAde O2yiNRBf ® wX8

ESI is widely practiced in Canada and in the US; in Europe the global market of risk transfer is slowly
growing up, but insurance products such as ESI are still limited. In $ev&lal insurance companies

already offer ESI, which traditionally has been used to guarantee power reductions at retrofitted
buildings. State governments have led ESI efforts, with several requiring such insurance from firms

that provide energy managemeservices instat® 6 Y SR FI OAf AUAS& d¢

2.1.2 Equipment Performance Insurance

On the contrary to ESI, it appears that some real performance insurance exists on specific
equipment. It is essentially the case for photovoltaic panels, which are the objaajuite extensive

offer (ex: Solar Insurance & Financ®olarif, which operates in various European countries).

Even though this insurance offer may appear as a success, it remains focused on a specific system
and can hardly be extended to a whole canstion. The problem of insuring performance of a
building is far more complex and represents a huge challenge as we will see in the following
paragraphs.

! http://ec.europa.eu/energy/efficiency/doc/finaniag_energy_efficiency.pdf
8 http://dev.solarif.com/sites/all/bestanden/fck/brochure%20Performance%20output%20warranty.pdf
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2.1.3 Inherent Energy Performance Guarantees

A new type of guarantees may appear on the Fremelnket which is in the process of excluding pure
Energy Performance Guarantee from its decennial compulsory regulation.

This Inherent Energy Performance Guarantee should be limited to Energy Performance failure caused
by the elements of the building therefe excluding all losses linked to use of appliances or heating
habits.

The exclusion from the legislation is not yet completed, but some developments should be done
before the end of this study.

2.2 Energy Performance Contracts (EPC)

If ESI is an insunae protection, other forms of contractual financial protection exist, commonly
referred to as Energy Performance Contracts (EPC).

a!'y 9t/ Aa -Hased jfobiFetdnlynetfidd &nd financial mechanism for building renewal
whereby utility bill savingghat result from the installation of new building systems (reducing energy

use) pay for the cost of the building renewal project. A "Guaranteed Energy Savings" Performance
Contract includes language that obligates the contractor, a qualified Energy SePangany (ESCo),

G2 LIFe GKS RAFFSNBYOS AF¥ F+id Fy& GAYS (KS al gay3a

LYRSSR 9t/ & FINB OSNE FGdNI OGAGS airyOS FT2N G4KS O
paid back from the savings, while the risk of the saviallisig short is bared by the ESCo.

C2NJ Y2NB SELIX I ylFidAzya as8S a! 3IdzA RS (%2fro@th& NHE& t S
Sustainable Energy Authority of Ireland.

It is clear that EPC market is essentially aimed to the industrial and corporédangsj where:

- The construction process is often a BugerateTransfer (BOT) project type, where design,
construction methods and building operation (including maintenance) are totally integrated and
assessed as a whole (from the very beginning optiogect).

- ¢KS SySNHe dz&AaS 2F (GKS o0dZAfRAY3I Aa 2NHFYAT SRI
dzZa SNEQ o0SKIF@A2dzN) K @S ySIENIe& y2 AYLIOG 2y GKS ¢
of the building.

Therefore this type of protection dday Qi G240 € f @ |

At GraFe 2yS8 2F GK
project which is to promote ecd SOKYy 2t 23AS5SaQ I OUA DA b2

Ay Ot dzRAY 3 ¢

Even though, as stated out here before, apart from-fiadncial protection, i.e. autinsurance at
this stage of the study, Energy Performance Guarantees appear to be the only existimguramce
general protection in Europe.

On the other hand, the need for an equivalent insurance protection grows rapidly in conjunction with
the development of Eergy Performance Contracts throughout Eurbpeat the moment, pure
insurance offer seems to fail in its attempt to cover completely these new requirements.

® http://energyperformancecontracting.org/
10 http://www.seai.ie/Your_Business/Public_Sector/Energy_Performance_Contacts_and_Guarpdtees
™ http://iwww.enhr2011.com/sites/default/files/papemieboerws11.pdf
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We will see in following paragraphs the reasons underlying this situation and where non insurance
solutions exist.

2.3 Concept of conventional vs. real performance

Conventional performance is the theoretical performance of a construction work, based on the
technical characteristics of the construction, under standard conditions of use (set of useg@and
maintenance requirements made by the designer).

It has to be opposed to the real effective performance of the building, expressed by the real energy
consumption or production of the building. This performance is achieved according to the bahaviou
of the user, which depends on its own definition of what is normal, for instance in terms of perceived
comfortable temperature or aeration of the rooms.

While the design and construction of the building is based on a conventional performance, the
achiewed performance is partly based on outstanding variables, behaviour of the user and effective
climate conditions for example.

The Conventional Performance requirements are met if certain materials are used and follow a set of
implementation rules. Thereferthe effective real performance is not a requirement and can hardly
0S I FrOhGdat 202SOGAGS Ay O2yaiNHzOGA2Yy @2NJa oKS

2.4 Measuring the energy performance

The 2010/31/E% directive which aims to increase tding energy performance requires from the
state members to develop a calculation method in order to assess energy performance regarding the
GSYSNHE LISNF2NN¥NG yOS 2F | o6dzAif RAy3é

By definition these theoretical tools rely on a very simplified appraisatthef real energy
performance of a building not taking into account some important components of energy
consumption (such as appliances). Therefore they give results that can be quite far from real life
results, even though they are absolutely consistenhwiitaterial and mechanical laws.

The existence of various tools increases even more the gap between theoretical design rules used to
build and the effective consumption.

The question therefore becomes: what type of energy performance can be insuredibssiible to

insure the gap between expected performance and observed performance?

If achieved, real performance can be simply measured by real energy consumption; it is not a
desirable insurance product, since it does not cover inherent performance abitngruction work.

On its side, conventional performance still needs a standard framework that could assess material,
design and workmanship of the construction work.

Duration of the warranty

2 Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings
3 »energy performance of a building" means the calculatedneasured amount of energy needed to meet the energy demand
associated with a typical use of the building, which includes, inter alia, energy used for heating, cooling, ventilati@tehahd
lighting
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Considering the link between the energy performance and dgeiipment of the construction
(notably HVAC) or the maintenance of the envelope of the building, the duration of the warranty has
to be adjusted consistently with the lifespan of these elements.

2.5 Existing financial energy performance guarantees

We canalready infer that existing non insurance protection is mainly aimed to office buildings, where
the final use (or behaviour) can be defined independently from personal perception.

Secondly, these protections are the result of implementation by contractbggiality systems inside

an integrated group of actors functioning as a whole. The different compounds of the final
performance of the construction work, i.e. materials (products), design and workmanship must be
assessed by the different responsible astmn common grounds. It has to be an integrated
approach. The drawback of this approach is that it is specific to each set of actors, considering their
habits and objectives (requirements).

In order to bypass the lack of guarantees from the private seome governments decided to
encourage energy performance improvements through public financing, thus doing ESI and taking
the risk of failure of the investment:

Germany: KFW Bankengruppé
United Kingdom: The UK Green Investment Bank'plc
Belgium: Fedeso™ (for public buildings)

At a municipal leveBerlin City also carried out an Initiative through its Environmental Improvement
Programme (EIP)

2.6 Specific hurdles to insure innovation

Two major parallel hurdles can explain why it is so hard to égurovation:

U The lack of historical claim:

U Without any claim history the insurer cannot rely on any statistical evaluation of the risk. As
expressed otherwise, innovative products can only be assessed through a specific forecast of
failure.

U The lack of sk assessment tool:

U Due to its novelty, the insurer has no clear technical view on the risk of failure of an
innovative product. Hence, the insurer has no underwriting mean to evaluate the price of the
cover.

2.7 An example of historical assessment of gvation by insurance

In order to better understand how eeechnologies could be assessed by the insurance industry, it is
interesting to see how it has been done for another innovative technology in the past.

If we consider cladding technologies, the dmpment of Structural Sealant Glazing (SSG) technology

gl a 2yS 2F GKS Yz2ald AGNR1AYy3A Ayy20FGA2ya 2F GKS

 https:/iwww.kfw.de/kfw.de-2.html

15 http://www.gr eeninvestmentbank.com/

16 http://lwww.fedesco.be/

o http://edz.bib.unirmannheim.de/daten/edzama/esl/00/ef0013en.pdf
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Looking back to construction insurance in the countries where water tightness was insured, we can
outline two important lessons:

i

Even for an inovative technology, it took quite a long time for the insurance industry to

assess the risks of failure of this technology and find some risk criteria in order to make an
appropriate pricing. In fact it appears that the definitive solution was to waiafsufficient

time to get a valuable return of experience on failure. The statistical approach was in fine
applied.

Ly 2NRSNJ (2 FraaSaa GKS NrRal] FYR FAYR Yy Aya
specific tool, i.e. find a relevant quality sigrhe same occurred more recently in France for
photovoltaic panels with the appearance of the pass innovation (emitted by the CSTB), with

its green / red indicator.
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3. Deliverable 3.3 : Information needs about construction insurance

The following paragph is only intended to draw a sketch of the future final content of the
deliverable.

This third study will present the construction insurance underwriting process in general, highlighting
its specific information needs. Notably, it will try to clarify tigk assessment principles and the role

of the Technical Inspection Service in this process.

odm G{dAGIAYlIofS RSPSt2LIVSyié 62N] &

In order to describe the process of underwriting and its information needs we first have to define the
purpose of thisprocg a2 A ®Sd (KS AyadaNBR aadzaidlAylofS RS@St
A definition of a typology of construction works concerned by sustainable development, hereafter
YIEYSR aS02 (SOKy2ft23ASa¢ Aa | tNBFRe& LINBaSyiuSR Ay

3.2 Construction InsurareUnderwriting Process

The general underwriting process can be detailed through the following steps:

1 Global check if the insurance request complies with underwriting guidelines of the insurance
company

2 Check if the insurance request fits in the leskinterest of the insurance company

3 Detailed risk assessment by the insurer if necessary

4 Check if the risk falls within the treaties between insurer and reinsurer or needs facultative
reinsurance (case by case approach)

5 In case of facultative reinsance technical assessment, terms and conditions of the reinsurer

6 Establishment of terms and conditions by the insurance company

Therefore the insurance companies define their insurance guidelines and interest in regard of their
global strategies and errience of the field. As free players in the market, the insurance companies
are in their own right to use any technical criteria, independently from regulations.

3.3 Risk assessment principles

Based on the knowledge of the technical inspector, ther@sand the reinsurer in construction risk
assessment:
i Description of the main risk analysis principles in construction insurance;
U Identification of the main technical information needs in the construction risk underwriting
process for the different Constction Works categories.

3.3.1 Risk notion

a) Common terminology in insurance risk assessment

Risk: 1) Uncertainty arising from the possible occurrence of given events.
2) The insured or the property to which an insurance policy relates. For exam
building is called a risk.
Uncertainty: | State, even partial, of deficiency of information related to, understanding
knowledge of, an event, its consequences, or likelihood.
Exposure: Extent to which the construction work is subject to loss becauseraéshazard of
contingency.
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Level of risk: | Level of risk: Importance of the consequence of an event, otherwise n
Level of risk = Exposure x Likelihood of occurrence.

MPL.: The Maximum Possible Loss is the worst loss that could possibly occur betg
a single event.

Aggravation: | A circumstance which increases the risk of failure.

b) Definition of the notion of catastrophic risk

The frequency risk comes back on a regular basis while the catastrophic risk is the risk of occasional
unusually high losse
Without a long history, innovative technologies clearly belong to the catastrophic risk type.

Since there is not enough pathology feedback to be able to extract a statistical law regarding its
failure, risk evaluation of innovation has to be made ugpacific technical inherent risk assessment.

The analyst will have to focus on a predictive failure analysis based on his knowledge of the
technology, through a qualitative approach.

On specific technologies the insurer can also get assistance fromemabapecialist.

This definition is supporting the uselessness of a statistical approach in risk assessment of innovation.

)/ 2yO8LIi 2F G&aeaiGSYAO NR&TE

A systemic risk is a widespread damage caused by a unique default on a product widely used. It is still
a catastrophic risk but with a widespread damage.

It is the risk that insurers fear the most, because a small cause has a great impact in terms of damage
and amount of loss.

d) Different types of covers

Depending on the type of activity carried out by thentractor, the following different types of
insurance covers is usually provided:

Type of cover Conditions basis Insurance object / insured activity
Single covers conditions made on a project by project basisoccasional construction projects
Open covers  conditions agreed initially, declarative basis heterogeneous projects

Annual covers conditions made on a turnover basis numerous / uniform projects

e) Concept of Not Current Technique

A Not Current Technique (NCT) is a technique without any accepted tachiga as relevant to
assess the risk by the insurers.

For example in France, an innovative product that is outside national codes or framework, and that
has no ATEC or recognized quality sign will be considered a NCT.

Those technigues need a specificurance assessment to be covered since they are out of the
GY2NXIfé¢ AyadaNBR ¢62N)] a aLlSOGNUzYy o

3.3.2 Stakeholders

Identification of the different stakeholders in the construction process that may be impacted by
insurance:
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U The project owner / The developers
U The manufacturer
U Designers including:
VV Architect;
V  Geologist, geotechnical engineer, hydrogeology and environmental engineering firms;
V  Engineering firms: structural engineering, ventilation engineering, heating engineering,
acoustic engineering, electricahgineering;
U The contractors

3.3.3 Technical Inspection Service role

In order to assess the risks the insurers usually need the assistance of an independent supervisor or
so-called Technical Inspection Service (TIS) or Technical Controller.

Our investigabns show that insurers use a very narrow range of quality signs in their risk
assessment.

If we consider quality signs as means to indicate a level of risk for the insurer, then the TIS
assessment itself can be viewed as a quality sign.

a) Context of the Tehnical Inspection Service intervention

In order to assess the risks, the insurers usually need the assistance of an independent third party or
so-called «building technical controller » who assesses the technical risks linked to the construction
work to be built, so that the incidence of the damages guaranteed by the builders insurance is
reduced.

These private control organizations, originally established on a voluntary basis, extended their
activities to the regulatory building control scheme.

In recen years, the general trend is to enlist the services of an independent private technical control,
which may be done in a different way according to the countries:

1- Delegation of building control activities from administrative authorities

In a number of contries, design and technical details control as well assita inspection during
construction phase are partly delegated from administrative authorities to an independent third
party for lack of means. These controls are meant to ascertain the compliditice project with the
regulatory requirements, mainly regarding the soundness of the construction work.

2- Technical requirements of the building regulations

The mandatory missions mainly apply to the soundness of the construction works and sometimes to
fire safety, which are two requirements among the seven to be fulfilled (see appendix 1, Construction
Product Regulatiort, prime requirements applicable to construction works). In France, other
missions are compulsory such as aedithquake building praates and accessibility for disabled
people.

3- Incentive from the insurer

The insurer may require a technical control when the works exceed a certain amount. This control
mainly deals with the soundness of the construction work and is usually ordered bgritraator or

the architect .

When it deals with building renovation or construction close to a neighbour, the insurer imposes the
same mission for the existing or surroundings works that may be impacted.
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4- Voluntary approach

To make sure the prime requireants such as noise pollution, thermal insulation and energy savings
(CPR; appendix 1) are taken into account, the project owner may voluntarily order a mission to the
technical Inspection.

¢L{ OFy KSyOS 06S 02yaARSNXE Rniek rzgarditigdbleif riskiagsessnfed y 8 Q 0
procedures. Previous works nevertheless pointed out that different building control systems exist in
Europe,althoughtheir overall scheme do not differ from each other as much as could have been
expected (see for exangBuilding Control Systems in Europ&BC, 2006).

It therefore seemed relevant to proceed to-depth analysis of TIS assessment processes across the
EU. We hence developped a questionnaire (see appendix) and submitted it to different actors across
the European Union.
The aim of the questionnaire is to gather information about the different Technical Inspection
Service frameworks in the EU, focusing on following questions:
T in which cases do TIS proceed to conformity assessment or to technical risknasses
1 are TIS required by the authorities (on a mandatory basis), by the project owner (on a voluntary
basis) or by the insurance companies?
i are all basic requirements as defined by UE regulation n°305/2011 concerned by TIS
assessments?
9 at which stage o& construction project are TIS carried out?
1 which kind of quality signs are used as criteria for TIS conformity or risk assessments?
As regulations and endser warranties differ from one country (or even region within a country) to
another, we use the Ekégulation n°305/2011 as general framework, and supposed that conformity
or technical risk assessment could be considered as carried out with respect tofollowing basic
requirements:
construction work being fit for intended use,
mechanical resistance arstiability,
safety in case of fire,
hygiene, health and the environment,
safety and accessibility in use,
protection against noise,
energy economy and heat retention,
. sustainable use of natural resources.
We moreover keep in mind that ELIOS 2 dealk eéotechnologies. It is therefore useful to remind
our working hypothese: Eechnologies for construction works can provide direct or indirect
0SYSTFAUA FT2N) GKS o0dAf RAYIQEA SYBANRYYSYyGlf LISNF2N
example 1- Wood fiber insulationmight be considem® as an ecdechnology as far as its
energy payback time and use of natural resource show better environmental performances as
e.g. rockwool insulation. In this case, this technology provides indirect benefits for the
0dzA f RAYy3Qa Sy JdAi NB ifrephges anexistid§ diFedtevhhigl@ S |

NogakwdhEoO

example 2- Building Integrated Photovoltaicsnight be considered as etechnologies as far

as these systems implement a new function (production of electricity) in the building. In this

case, this technoldg LIN2 A RS& RANBOG o0SySTAada F2N G4KS o
especially regarding basic requirements number 6 and 7.
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Furthermore, we use following building typology in the questionnaire, in order to be able to evaluate
whether typical TIS intgentions match with the cases where technical risks (with respect to the
building itself or with respect to the erdiser warranties) are considered the highest:

1. individual housing,

collective housing,

building with public access,

office buildings

indudrial buidings,

building having extrinsic technical risks (e.g. earthquake),

building having intrinsic technicla risks (e.g. higie buildings).

NoohkwdN

Hence we distinguish between following building functions:
o 1&2 A housing,
1] 3 A public access (any ldrof function),
U 4&5 A working environment
u  6&7 A any function but possibly buildingr environmentspecific technical risk.

By April 2013 we gathered information on only 4 EU (Czech Republic, France, Italy and Spain)
countries and therefore plan to gon with the mailing of the questionnaire, that will also probably

be completed by interviews. Our goal is to get a representative overview of the different ways TIS
may be involved in insurance companies technical risk assessment; we therefore need it thas

actual lack of information with following seemingly different national schemes: Germany, East
European countrieditteleuropa) Scandinavia, United Kingdom.

At this stage, the answers to the survey nevertheless point out interesting facts:

a. TIS are mainly involved in construction works conformity or risk assessment where it is
mandatory; we may hence suppose that the TIS mission often consists in conformity
assessment. Nevertheless, in some countries (e.g. in France), TIS assessment regtilts are
used as an input for insurance companies risk assessgtbns possibly meaning, on the one
hand, that for some of the 8 basic requirements as defined by CPR (e.g. safety in case of fire,
energy efficiency, protection against noise), the fulfillmeaf quantified regulatory
requirements delivers a relevant risk gauge. TIS analysis may in these cases not only base on
design review but also on final tests reports. On the other hand, requirements that are not
easily defined as quantitative objectives.d. stability) often are assessed by TIS on a
voluntary basis (see secti@below).

b. Topics on which TIS focus (due to national regulatjas we here speak of mandatory TIS
missions) mainly concern enadgers of the buildings with public access or eff& industrial
buildings: safety in case of fire, accessibilty in use, hygiene.

c. Energy efficiency in buildings is a concern in any case for TIS assegsthsnmight be
explained as a consequence of Energy Performance of Buildings Directive (EPBD) and
following EU or national regulations.

d +2fdzydF N2 AyalLlSOGdAz2ya ooe& ¢L{0 asSSy (42 oS |
protection against noise (for all type of buildings).

e. TIS are required by insurance companies (where not mandatory), mainlys&mssng
mechanical resistance and stability. Basing on the example of France, we assume that this
specific topic is where third party assessment has the highest szmded for insurance
companies as regulatory requirements may not be quantified in aly ess (unlike e.g.
accessibility in use, energy efficiency or protection against noise, see saclwve) and as
TIS expertise plays an important role in the technical risk assessment.

f. Regarding building functions:
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0 GK2dzaAy3eY ¢L{ Yy éffifiéndy (n2aBdhiSy) @ndl Witk pr&ettHmMA
agains noise; safety in case of fire and accessibility are often mandatory only for
collective housing;

0 GYNBAARSYGAL odzAft RAy3a¢y alFSae Ay OF as
mandatory topics for TIQossibly as the endsers typology is wider; energy still is a
concern;

o a prioriidentified technical risks themselves (6o f f
GAGK AYGNRYAAO NRalatdo a
cases.

GodAf RAYy3a GAGF
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SSY y2a4 G2 0SS I NJ

b) How can technical control contribute to construction quality?

Construction quality depends on a few factors either before the construction to avoid defects, or
after the completion of the work in order to make the best repair of these defects.

Techical control is a sequence of three actions: PREVENTION, CONTROL, INSPECTION, meant to
assess risks and avoid defects during both the design and construction stages. Technical control
makes sure that regulatory requirements are respected and does a tmdhassessment of the
buildings which design or implementation may lead to a risk of damages or accident prejudicial to the
quality of the construction.

In the context of ecdechnologies where new materials or energy and resougféisient methods
appearon the European market, independent third parties technical assessment is the way forward
to manage and control the risks linked to innovation.

What does indeed make the difference between the new Product (process or technique) and the
well-known traditional Product? The answer is the lack of technical rules or experience feedback.

The technical Controller knows how to adapt to those new situations through his specific expertise:

KNOWLEDGEknowledge in construction technologies, regulations and starsiardle of the
various stakeholders in construction and building pathology.

KNOWHOW: implement investigative and control techniques (notion of proof, assessment), risks
analysis (identify, rank), write an advice, explain it and argue about it, inform,
captalize.

KNOWTOBE: ability to integrate the context and to adapt with precision and efficiency.

Economically, the prevention of risks allows the best conditions for the market
development and thereby reduces construction costs.

c) Risk assessmentandma®ay Sy & LINRPOSaa Ay (GKS GSOKyAOlt [ 2

The technical inspection service adopts, within the same mission, an approach of risk assessment
together with another approach of inspection according to specific methods based on technical
standards, wich may vary depending on the country (construction regulatory framework, technical
NB3dzA FGA2yas SGOX0 o 2 A0K NBaLlSOG G2 GKS LINee2SOi

- risk assessment during the design phase,

- supervision of the companies satfonitoring during the construction phase,

- regulatory inspection during the completion stage ahead to receipt of the work.
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SATFSNBYG FNIXYSg2Nla LILXe 4G RAFFSNByG adr3asSa
national contexts); for the surveye developed following broad outlines for a project:

Applies to

- local development
plan, urbanistic regulation, etc. the Project Owner

- design  requirements
(from PO) and technical standards / regulation the Designer

- Constructiororiented
standards and ragations the Contractors

- Productoriented
standards and regulations the Manufacturers

- maintenance and use
requirements the Owner

Conformity assessment and technical risk assessment are carried out by TIS with respect to the
above frameworks. The valasded for insurance companies also depends on these, as the typology
of TIS (private expert, local authorities, architects, etc.) does. At this stage, we do not have enough
answers to the questionnaire to draw general conclusions.

Based on available inforation, the technical Controller evaluates deviations toward technical
standards (building regulations, state of the art, etc.), analyses the risks of occurrence of feared
events (according to operation, pathology, conditions of quality control by compaanessubmit its
expert opinion on the construction work.

On the basis of this opinion, the insurer identifies hazardous construction works and is able to decide
the quotation of its insurance plan.

Some quality signs are necessary information, in palgicto assess the CE marking or labels which
declaration of performance helps to ensure the suitability of the product to the construction work.
However, confidence in quality signs level may vary according to products or construction works.

The survey laeady points out that different quality signs are considered relevant by TIS:
U regarding the product itself: CE marking, product certificate,
U regarding professional skills: certification of quality management system,
U regarding suitability for intended ussupplementary information is required by TIS, such as
GSad NBLR2NIAZ O2y NI OUl2NRa aStTFT OSNAFTAOIFIGAZ2Y
d) Role of the Technical Inspection service in claim risk management.
The quality of construction may also be attained aspible defects are properly repaired within a
reasonable period of time and at lower cost for the Customer. Quality is often measured by the
number of claimed accidental damages.
Regular technical inspections on site are often organized after complefisrorks by the operator

or the project owner at periodicities which may be defined by the insurance company providing the
coverage.
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In the United Kingdom, the NHBC system integrates within its organization technical inspectors and

involves several futions:

U Prevention : prior work with the builders to prevent the constructional problems,

U Onsite inspection during the building process,

U Insurance: decennial liability insurance for housing construction,

U Standardization: writing of technical standargeriodically revised and reflecting feedback on
surveyed substandard work when-site inspecting.

3.3.4 Risk assessment methodology

As previously stated, for innovative technologies, the risk assessment is made through a qualitative
approach.

Based orhis experience, the analyst must qualify the risk according to various criteria, focusing on
known pathology, and on failure cost and probability of occurrence.

¢KS NBadzZ G 2F |y |aaSaavySyid Aa G2 RSTryik A fS@S
NAal OFy ©06S O2yaARSNBR | a adzyAyadzaNIof Se o

3.3.5 Risk assessment criteria

Regarding single covers, the risk assessment made by the (re)insurer will globally deal with the
different topics described hereatfter:

a) Construction scheme

1 Type of construddn. Some risks are specific to technologies used in certain type of
constructions. For example HVAC systems are critical for hospitals, where nosocomial
disease is a risk.

T Nature of the work (new works / rehabilitation / turnkey project). The adaptatomh
existing context is source of interface risks.

1 Intended use of the construction (to be sold / operated by the developer). The

implication of the owner as a great impact on the care taken on the design phase, thus

on the operating risks.

Adequacy of ginned maintenance

Owner / developer experience and know how on this type of project

Expected use of the construction by the owner (quality level requirements / opportunity

of claiming the guarantees)

1 Level of complexity / innovation. By definition the insuhates prototypes, for which he
lacks vision

1 Surroundings. For the Third Party Liability assessment.

0 Cost of construction. Cost breakdown is an important tool to appraise the level of
standard / quality expected.

1 Involvement of a Technical Inspectiom8ee

b) Natural event context (to be analysed even if not covered)

1 External loads taken into account:
0 Weather exposure (wind / snow / rain)
o Water intake (groundwater uprising / flood)
o Earthquake
1 Design in regard of natural events
0 Level of design loads iregard of specific national standards (national annex to
Eurocodes)

E R
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c)

d)

f)

9)

h)

0 Necessity of further studies (ex: modelling) made by external engineering firm (cross

check)

0 Type of stress assessed in the design in the light of the risks to cover (thermal

gradient, fatgue)
Materials

1 Conformity of materials with standards (to be checked during construction)

1 Quality of work depending on the origin of materials (problems of quality regularity
depending on producer)

1 Welding control (orsite vs. workshop welding / control afelding by trusted institute)

Design

1 Intrinsic risks associated with the type of work (structural complexity, choice of
technology / materials)

1 YYy2py LI GK2f238 FT2NJ GKAa (eLIS 2F 62N) =

technology

Level of lads in regard of national standards

Adaptation to the context

Interaction with other construction elements (ex: effect of humidity on wood framework

caused by high level of airtightness imposed in new constructions)

Scale of design studies

Use of noAraditional techniques

Qualification / specialization of designers

Quality of the reports

Technical Inspection Service

1 Qualification / trust in the TIS

= —a =

E

1 Quality / specific knowledge of the person in charge of the control with this specific type

of work
1 Extent ofthe mission (mission / number of visits / nature of the reports)
1 Adequacy of fees (evaluation of time allocated to the project)
Execution / methodology

T Type of contract. Structure of contractual relations between contractors has an impact

on recourses pasbilities hence extent of the cover.

1 Qualifications / experience of contractors on this specific type of work

9 Construction / installation methods

T Quality plan / selcheck

Surroundings / neighbouring

1 Risks of impact of a defect on construction works wdiffierent owner (general liability
risk). Ex: distance of neighbours (risk of fire spread)

1 Exposure / amounts at stakes

Existing works

i Standards to be applied

1 Level of connection with existing parts / compatibility risk

1 Adequacy of new work in regard ofdlexisting one / analysis from a global point of
view

1 Importance of the modifications on existing bearing structure

1 Specific risks of covered existing parts

Construction work inherent risk

1 Geometry:
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0 Geometry of building (height, asymmetric geometry, radignment of bearing
St SYSyitas aiNIyaLl NBEyoOeé Ay 2SNt S@Stao
o Geometry of bearing parts (spans of simple or cantilever beams and floors,
slenderness of columns / walls)
0 Depth of excavations
1 Materials used for construction (innovation)
1 Structure
0 Materials
0 Bearing elements
o Bracing
1 Roof/ Facade
0 Glass roof
o Point fixed structural glazing

j) Other specific technical risks criteria

la 6SQ@S aSSy NARaA|l laasSaavySyid Aa YIAyteée RSLISYRI
and experience on the type of consttiom, without any very specific criteria. However regarding

inherent risks, insurers developed some specific technical risk criteria for some widespread eco
technologies such as Photovoltaic panels or Heating pumps.

3.3.6 Definition of relevant technicatriteria

Ly NBflFGA2y (G2 2tmMX ARSYUGAFTAOFLGAZY 2F NBf SOyl
GSOKy2t23@8¢ NR&Ala Ay O2yailiNHzOGA2Yy AyadaNI yOSo

As previously stated, risk assessment is essentially qualitative, based on the analyst own experience
whether the risk is a project or the activity of a contractor. It appraises the adaptation of the
GLINRRdAzOG¢ (2 (GKS O2yaiNHzOiGA2y ¢2N] YR AdGa Syg@in

The insurer does not have the technical means to assess directly the risk of an a@ratuct at
large. Therefore he also has to rely on quality signs.

The sign will define the required technical specifications of the product itself, in what environment it
can be used (its purpose), and how to install it. Its aim and use are compiiélyct from the
AYyadzZNENRAE NAa]l aaSaayvySyido

For the insurer, more than an appraisal tool, signs are usually a simple prerequisite to the insurability
of a risk. As for standards and norms compliance, quality marks are seen as a requirement, a prior
condtion to be insured. They are mandatory; it is the absence of default of marking that prevents
insurability. They are usually not a positive assessment tool of valuation but a negative, essential
aydzald Kl @S¢ f1 0SSt (G2 | 00Saa Ayad:aNI yoSo

Nonetheless a few sig seem to be discriminatory and give some information on the risk level. In

order to retrieve this information, we decided to use a top down approach in accordance with WP1,
and already got a few answers.
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Examples of national quality signs usedrsurers in their risk assessment of dechnologies:

Country Name of the sign Certifying body

France Avis Technique (ATEC) CSTB

Germany TUVdotCOM TUV Rheinland

Italy Certificato di conformita (of TIS) ACCREDIA (ex SINCERT)

Spain Documentos de IdoneidbTécnica (DIT)| Instituto Eduardo Torroja

United Kingdom | MCS Certificate Microgeneration Certification Scheme

Those quality signs are presented more extensively in the WP1.

Nonetheless first findings show that quality signs used by insurers for fhkiagsessment are very

scarce. Therefore it will be difficult to assess various technical criteria (used in the risk assessment) in
regard of S OK O2NNBalLRyRAy3I GeLlS 2F aS02 G(§SOKyz2fz23e
identification of the widesdifferent used criteria across Europe rather than on hypothetic technical

reasons for their use.

108



>
Hlios 2 APPENDIX OF THEHROPROGRESS REPORT JUNE 2013

4. Deliverable 3.4 : State of the art insurances schemes and transition paths

4.1 Innovation models

As part of the ELIOS project WP3 on constructioniasutance regimes, a literature survey has to be
conducted, highlighting different innovation models that can be used to qualify the discussion of how
(if possible) new insurance schemes can stimulate innovation and the use of sustainable solutions in
construction. We focus three ways in this survey, highlighting models that operate on different
scales, i.e. macro (sector perspective), meso (company perspective) and micro (learning perspective).
We start, however, by highlighting different types of inndeatin order to put the subsequent
models into context.

4.1.1 Types of innovation

Slaughter (1998) distinguishes between five different types of innovation in construction. The focus
here is to guide selection and implementation strategies by constmiatmmpanies; however the
framework can also be used in the planning and carrying out of strategies to identify, acquire,
develop and implement construction innovations (Slaughter, 1998: 226). Hence this framework can
be used as a starting point for undeaisding the successful development of insurance schemes that
could support cross border services and the cover of building sustainability performances

Scale of Innovation Models

Small
Change
| I f
Incremental Modular Architecmural
* ' - iy — = =

Figure 4.1: Innovation models for construction (Slaughter, 1998: 229)

According to Slaughter (1998) ade range of different benefits arise from construction innovations,
including economic growth, market growth, social benefits, increased technical feasibility and a
series of intangible benefits sb as e.g. improved reputation.

The benefits from constation innovation differ from those in the manufacturing sectors of national
economies that hitherto have received the greatest attention. Here it is often assumed that
innovations are generated by an internal R&D organization that according to Nelson iater W
(1982 in Slaughter, 1998) chooses from among a set of promising research pathways, and that
innovation can be exploited through large scale mass production (Slaughter, 1998: 227). In contrast,
construction innovations rely on markedly different dynamin that the nature of the construction
industry differs from the nature of the manufacturing industries in important ways (cf. Slaughter,
1998; Winch, 1998; Gann and Salter, 2000; Engwall, 2003). This has e.g. to do with the temporary
nature of projecs, the difficulties in coupling business and project processes, and issues arising from
systems intgration.
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4.1.2 Models of construction innovation

The different types of innovation models proposed by Slaughter (1998) take the starting point in this
idiosyncratic nature of construction activities. Thus, the organizing principles for the models are (i)
the magnitude of change from current statd-the-art associated with the innovation; and (ii) the
expected linkage of the innovation to other componeatsl systems.

Anincremental innovatiod & R S T.& sifalRchahge, based upon current knowledge and
experiencé O { f I dZZAKGSNE wMppyY HHTOD® Ly O2yaGNIadz 2N
spectrum, is theradical innovation which can be seeas a breakthrough in science or technology
that according to slaughter often changes the nature and character of an industry. Making this
distinction, Slaughter also pointed to the deduced fact that radical innovation occur very seldom,
whereas incrementahnovation occur constantly.

In addition, Slaughter also identifiechodular, architectural and system innovations. A
Y2 Rdzf | NJ A veyit@il®da sighifcght ctiaXge in concept within a component, but leaves the
links to other components and systemscbanged O LOAR®YE MphpyY HHYyO D |y |
reverses the logic. It is an innovation that involves a small change within a component but a major
change in the links to other components and systems.

Finally, Slaughter identified system innaeais. These types of innovations can be
XARSYGATASR GKNRdAdAK GKSANI AyiSaNIGAzy 2F Ydzf GAL
to perform new functions or improve the facility performance asavéhole®d L 6 A R®X Mddy Y HH)

Slaughter further arged that the five innovation models can provide the basis for a strategy
G2 AYO2NLRNFYGS Ayy20F0GA2ya AyUsiag the laBiduteF af Ghe LINB 2 S
magnitude of change and the linkages to other components and systems, companiesdieingme
plan for different types of activities depending upon the type of innovation invélved> L 6 A R®> m @
228). These types of activities are presented in summarised form in the below table.

Types of Timing of commitn Coordination w Special resourc ~ Supervision  Supervision typt Supervision compete

innovation project team organizational le
Incremental At any time None None At locus Notification Specific  product
improvement process
Modular At design / selectiiNone For conceAt design level Notification, reviesTechnical competenc
chamge

ArchitecturaAt desigivAmong  affectFor complementAt affected systNotification, System competency
implementation stgparties changes level agreement, reviev

System At conceptuaesigWith all projiFor integration To top engineeiProject scofTechnical and sys
stage team members set of innovatiormanagement lexagreement, revievcompetency

Radical At technical feasitWith taFor breakthrougAt toProject  objecti'Specialized techr
stage management fr management levand scope competency

all inolve

organizations
Table 4.1: Specific activities for implementation by type of innovation (Slaughter, 1998: 230).

Whilst it is plausible that the fes innovation models can provide the basis for a strategy to
incorporate innovations into specific projects, the conceptualisation has several shortcomings in
relation to the specific purpose of the ELIOS 2 project.
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First of all, while the ELIOS 2 projeuieed deals with construction innovation, in the form
of ecotechnologies, the focus is not on implementation on specific projects, nor on innovagion
se Rather, emphasis is placed on the governance of innovation processes and technology uptake
acros different European countries.

This gives rise to two further points that should be addressed in a theoretical framework that
are able to handle the question of how new insurance schemes can be used to stimulate innovation
and the use of sustainable stibns in European construction, namely: (i) the nature of innovation
processesand (ii) the notion of context and systemic innovation.

4.1.3 Innovation processes
{fFdAKISNDRE o6mdphpy 0 aiddzRé RSFfa&a FANRIUInNovayioR AF 2 NBY 2 ¢
illustrated in Table 1, while Slaughter does address some issues relating to the implementation of
innovations, she does not present an explanatory model of the processes of innovation, i.e. how a

new technology is diffused and anchored instixig practices.

Traditionally, the innovation process literature has made a distinction between two basic models for
technological innovation being (i) technology push; and (ii) market pull mechanisms.

Distinction between rational and emergent undenstings of the innovation process:

10. Investor og 11. Transaktioner 12. Konkurrenter og
topledelse med eksterne parter  industriel infrastruktur

T

5. Fejlspor og
tilbageslag 8. Skiftende /—\hl C

mal-kriterier _ _ 14. Afslutning

4. Knopskydning

T
.
llllll;

1. Idégzring 2. chok

9. Personaleomsatning og
skittende engagement

Figure 4.2: The innovation Journey (Van de Ven et al., 1999)
4.1.4 Context and systemic innovation
To be developed.

Implementation of new ecdéechnologies as a matter of transition dynamics according to Geels et al.
Furthermore some of the MLP and SNM models will be used and elaborated on later in the report.
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4.2 Construction and insurance regimes

An overall objective of the project is to achieve concerted change on construction insurance regimes
and sustainable impvation in Europe. A transition towards increased levels of sustainable innovation
in construction is, however, not only a question of aligning national interests, but also a question of
aligning highly discrete and durable systems of construction, sadisity and insurance within the
individual member states.

Applying a socitechnical approach, combining contributions from transition theory and institutional
theory, the analysis will be conducted as two distinct yet interrelated analyses; a horizontal
respectively vertical analysis of regimes development and transformation as illustrated in figure 1
below.

Figure 4.3: Levels of analysis (adapted after Seyfang and Longhurst, 2012).

The vertical analysis aims at providing an understanding of thepiale and cedevelopment of
national regimes of insurance, sustainability and construction within the individual national context.
The analysis will result in a typology of various national construction regimes based on their
technological, historical, s@d, political, cultural and economic characteristics. The analysis will be
conducted in order to identify main similarities and differences between the various national
construction regimes that may function as drivers or barriers towards a common Europgaance
policy implementation, which is the focus of the horizontal analysis. The horizontal analysis, thus, will
focus on the interplay between national and suprational regulation and on the dynamics of
adaption and circulation of insurance scheneg&urope.

4.2.1 From Construction Business Systems to Regimes
The preliminary findings indicate that national regimes of construction vary markedly from country
to country in the EU. Winch (2000, 90) has distinguished between three types of sysegsés:

+The Angldl  E2y &aé&aiaSy aAa OKLF NI OluponniBedRmaried valdes, I NB | |
NBfIFGAGSte t2¢ fS@OSta 2F aGFGS NBIdzA | GA2yaXdé
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