Contents

(R o) o TU] o] [ oF | 4o o L3RS 9
Author’s contribution to the publications ........cccooecvvieri e e 10
0N Yo [T 4 e Yo PRSP 11
PUTPOSE ettt e e e e ettt e e e e e e ae e e e e tr e e e aeeaeeeeaaas 14
Focus and scope of the reSearch........ccccuiiiii e 14
RESEAICN MELNOAS ..coviiieiiie ettt e e s saae et e s sreeeabae e e 14
Outline of the diSSErtation ........uivviieiiiiiiiie e et ae e 16
1Y o] o VA=Y oo -SSR 17
1 On-site construction activity risk assessment framework ..........cccccecveeeevccveeeeeiveeeenn,
1.1 Process of the failure mode and effects analysis.......ccccceeceevieeecieeeviee s
1.2 Economic input value for enhanced decision-making .....

1.3 Criticism against FMEA........coooiiiiiiriieeee e

1.4 Construction process multi-criteria assessment method

2 Data collection and validation of the cOmpPoNENts........cccceevvveiieeecieeece e 22
2.1 Selection of experts in the PANEel........cccocuiiiee i 22
2.2 Technical SEVENItY data....c.ccueccieeiiieccee ettt ee et et e ae e s ree s 23
2.3 RegIiON-SPECITIC HAta . .cccivreeiciiee et e e e s e e e e et ae e e e es 24
2.4 Development Of LIKEIt SCAlES .....ccvviriiecireeee ettt e e e ae e e e saaneas 25
2.5 Repair techniques and company-specific cost data........ccocuvervieeecieeicieeccieece e 26
3 Selection of the on-site degradation factors of ETICS........ccccvevivvieeerviiiee e,
I YU o1y 4 - <SSP

3.2 Adhesive.........
3.3 Insulation material ...

3.4 Mechanical anchors ....
N =T [ a o g ol=Y o aY=T o A = V7= U RUPP
3.6 FINISNING JQYEE ..ttt et ae e e st e e st e e e e s e aa e e e e esabaeeeesnnaeeaan
3.7 AAdItional deLailS c..veeecvieeiiiereiecitee et e e aee s

4 Relevance of the COMPONENTS .......eiiiiiiiecie et 41
4.1 Technical SEVErity CAtEEOIIES ...uvviiiiiiieeeccieeeeeeceee e e erre e e e rrre e e e e rraee e e sraaeeeeanne 41
4.1.1 Comparison of the severity categories’ relevance and their correlation............... 43
4.1.2 Weighting system for technical severity
4.1.3 Mechanical resistance and stability .........cccceeevieiiceeciieeee e
4.1.4 Safety in CaS Of fir@ .ccuuiiiiiceie e et sr e
4.1.5 Energy economy and heat retention
4.1.6 Protection against N0ise.........cccvveeeeeeeennnnn.

4.1.7 Humidity and weather protection ..........

4.1.8 Long-term durability .....cccceeeeeeeeiee e e e e
4.1.9 COrroSion ProteCiON . .iiee ettt et e e e e e e e e e e s eeee
4.1.10 Ability t0 bYPass tENSIONS......eeiiiiiieeecciieee et ee e ertrre e e erre e esrr e e e s ssabae e e s e rsaaeeeennns
4.2 Weighted technical SEVErity VAIUE ......c.cccciviiieeiiiee e e
4.3 Probability Of the OCCUITENCE.....cccuviiiiiece ettt
DT T Yot =1 o111 YRS
4.5 ECONOMIC COMPONENTS ..ciiiiiiiiiiiiitieeeeeeees e e ee e siieeeeeeteeeaesseesasaabebbeteteeeaeeeesssannnnnnneeees
4.5.1 REal INTEreSt Fate..cceiiiieieee ettt s e s e
4.5.2 Latency period....
4.5.3 Economic assessment value
4.6 Conclusions on the impact of individual components

5 Priority setting of the degradation factors.......

5.1 Technical failure mode and effects analysis

5.1.1 Conclusions of the technical failure mode and effects analysis.........cccceveuveeneen. 69
5.2 Economic failure mode and effects analysis........ccccvueevveeeiiieiiciee e 70
5.2.1 Conclusions of the economic failure mode effects analysis ........ccccoceevvveeicieennnnne 72
5.3 Technical-economic relevance model..........cccoceeiiieiniiiie e 73
5.3.1 Distribution of the latency period by risk category.......cocceevvveeeeeviiieee e, 79

5.3.2 Conclusions of the technical-economic relevance assessment ...........cccccveeeeeuneen. 80



6 Discussion

Conclusions

Limitations Of the STUAY .....eeiceeecie et sre e e e 86
Recommendations for further research ...........c.coeeoieiiiiiniine e 86
[ o) o= YRS 88
LISt Of TABIES ..t st s st e 90
REFEIEICES ...ttt ettt ettt et b e e e st s be st sabesabeeaeeeeeens 91
ACKNOWIEAZEMENTS.....uiiiie et e et e s br e e e staae e e erabeeeesearaeeeensaaeeennes 101
Y o1 4 - Lot A OO PR 103
QU4 £ 1Y ] =TSO PUPRUPPRRRE 105
LUNTKOKKUVBEE ...ttt s st s 107
7Y o7 o T=T g T L TP 109
FAY o7 o 1=] oV | APPSR 117
F YT 1= g T L T TP 125
F Yo7 1= gV L TP UPRN 153
FAY o7 o 1=] T 1Dt TSP 169
CUPTICUIUM V@B .ttt ettt st ettt et e se e e beenn e 197

0] FoToY 4Ty T=1 (o LU -3 R 198



