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8LI� -RHYWXV]�����STIRW� XS� XLI�WIGXSV�SJ�FYMPHMRK�GSRWXVYGXMSRW�E�RI[�TIVWTIGXMZI��
IWTIGMEPP]� MR�VIPEXMSR�XS�XLI�HMKMXEPM^EXMSR�SJ� MRJSVQEXMSR�ERH�XS�XLI�YWI�SJ�&MK�(EXE�
%REP]XMGW�XS�QEREKI�XLIQ��+EXLIVMRK�HEXE�SR�RI[�ERH�I\MWXMRK�FYMPHMRKW�XS�TVSZMHI�
E�QSVI�ERH�QSVI�GSQTPIXI�ZMI[�SR�XLI�SYXGSQIW�SJ�XLI�GLSMGIW�SJ�GSRWXVYGXMSR��MR�
SVHIV�XS� MHIEPP]�STXMQM^I�XLI�HIWMKRMRK�TVSGIWW��LEW�EPVIEH]�FIIR� MHIRXMƼIH�EW�SRI�
SJ�XLI�QEMR�TYVTSWIW��=IX��HIWTMXI�XLI�EZEMPEFPI�HEXE�EVI�QYGL�PIWW��XLI�WEQI�ZMWMSR�
GER�EPWS�QEOI�MX�TSWWMFPI��F]�IRLERGMRK�ERH�IQTLEWM^MRK�QSRMXSVMRK�EGXMZMX]�MR�XLMW�
ƼIPH��XS�FYMPH�ERSXLIV�OMRH�SJ�HEXEFEWI��MRZSPZMRK�ER�EWTIGX�XLEX�MW�IUYEPP]�GVYGMEP�JSV�
E�FYMPHMRK�ERH� MXW�GSQTSRIRXW�� XLI�FYMPHMRK�QEREKIQIRX�TLEWI�� XLEX� MW� XS�WE]� XLI�
TPERRMRK�SJ�QEMRXIRERGI�EGXMZMXMIW��XLI�GSWX�SJ�[LMGL�GERRSX�FI�SZIVPSSOIH��0SSOMRK�
ELIEH�XS�XLI�TSWWMFMPMX]�SJ�HIZIPSTMRK�WYGL�HEXEFEWI��QYPXMTPI�[E]W�SJ�QEOMRK�YWI�SJ�
MX�XS�KYMHI�HIWMKRIVW�MR�XLI�GLSMGIW�VIPEXIH�XS�PMJI�G]GPI�TPERRMRK��YRJSPH��'SRWMHIVMRK�
E�RIGIWWEV]�WXIT�XLEX�SJ�VIEPM^MRK�XSSPW�XS�IZEPYEXI�WYGL�GLSMGIW�EGGSVHMRK�XS�EX�PIEWX�
one parameter, in order to guide designers towards choices that are consistent with 
XLIMV�TYVTSWIW�� XLMW�[SVO� MRZIWXMKEXIW� XLI�TSWWMFMPMXMIW� MR� XLMW�ƼIPH��ERH�TVSTSWIW�E�
WSJX[EVI� XSSP� XS� IPEFSVEXI� WXVEXIKMIW� ERH� GSQTEVI� XLIQ�SR� XLI� FEWMW� SJ� XLI� GSWX�
TEVEQIXIV��*MREPP]��L]TSXLIWMW�SJ�MRGPYWMSR�SJ�XLMW�OMRH�SJ�WSJX[EVI�MR�E�&-1�TPEXJSVQ�
EVI�WYKKIWXIH��MR�E�ZMI[�SJ�JEGMPMX]�QEREKIQIRX�SJ�&-1��(�
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depreciation method.
9RJSVXYREXIP]��MX�QYWX�EPWS�FI�WEMH�XLEX�XLI�
QEMR�HMƾGYPX]�MR�QSHIPPMRK�XLI�VIPEXMSR�
between maintenance and economic 
value in a building, is also caused by 
the issuesin predicting with precision 
XLI� IJJIGXW� XLEX� QEMRXIRERGI� LEW� SR�
XLI�GSQTSRIRXW��-R�JEGX��XLIVI�MW�WSQI�
uncertainty on determining the service 
PMJI� SJ� E� FYMPHMRK� GSQTSRIRX� IZIR� MR�
EFWIRGI�SJ�QEMRXIRERGI� MRXIVZIRXMSRW��
EW� WIZIVEP� JEGXSVW�� MRGPYHMRK� GPMQEXI��
position on the building, constructive 
JIEXYVIW�� EJJIGX� XLMW� GLEVEGXIVMWXMG��
1SVISZIV�� I\TIVMIRGI� WLS[W� XLEX� XLI�
IJJIGX� SJ� E� QEMRXIRERGI� MRXIVZIRXMSR�
on a component can change deeply 
EGGSVHMRK� XS� XLI�QSQIRX� SJ� MXW� PMJI� EX�
[LMGL�MX�MW�I\IGYXIH��7S��IZEPYEXMRK�XLMW�
variation might apparently seem an 
unreachable goal.
8LEROJYPP]�� XLIVI� EVI� X[S� QSVI�
IPIQIRXW� XS� GSRWMHIV�� *SV� I\EQTPI��
+SXXJVMIH� ������� F]� QEOMRK� YWI� SJ�
WXEXMWXMGEP� EREP]WIW�� ETTVS\MQEXMSRW�
and evaluations, estimated the mean 
ZEPYIW�SJ�WIVZMGI�PMJI�JSV�WIZIVEP�FYMPHMRK�
components, in presence or in absence 
SJ� QEMRXIRERGI� MRXIVZIRXMSRW�� 7SQI�
XLISVMWXW� SJ� XLI� GSWX� HITVIGMEXMSR�
QIXLSH�� JSV� I\EQTPI�� YWI� XLIQ� EW�
VIJIVIRGI� ZEPYIW� JSV� MXW� ETTPMGEXMSR��
8LMW� WIX� SJ� HEXE� GSYPH� RSX� FI� YWIH�
directly to evaluate the most convenient 
maintenance activity, as it was obtained 
GSRWMHIVMRK� E� FM�WXEFPI� PSKMG� Ɓ�[MXL� SV�
[MXLSYX�QEMRXIRERGI�Ɓ�WS�XLI�QEXXIV�SJ�
GLSSWMRK� EQSRK� HMJJIVIRX� TSWWMFMPMXMIW�
SJ�QEMRXIRERGI�WGIREVMSW� MW�RSX� XEOIR�
MRXS� GSRWMHIVEXMSR� EX� EPP�� =IX�� XLMW�
approach provides the suggestion to 
obtain similar values by carrying out 
WXEXMWXMGEP�EREP]WIW�SR�HMJJIVIRX�HIKVIIW�
SJ� QEMRXIRERGI�� VEXLIV� XLER� SR� XLIWI�
two opposite scenarios.
The other element is constituted by an 
encouraging research carried out by 
7IVVEX� IX� EP�� ������� GSRWXMXYXIH� F]� XLI�
QSRMXSVMRK�SJ�E�LMKL�RYQFIV�SJ�FYMPHMRKW�
MR� XLI� GMX]� SJ� &EVGIPSRE�� MR� SVHIV� XS�
IZEPYEXI�ERH�QIEWYVI�XLI�TIVJSVQERGI�
SJ� XLIMV� GSQTSRIRXW� SZIV� XMQI�� SR�
which maintenance interventions 
EVI� I\IGYXIH�� 8LI� TYVTSWI� MW� XLEX� SJ�

which the consequences related to the 
MRGVIEWI�SJ�TIVJSVQERGI�GER�FI�HMVIGXP]�
WIIR� MR� XIVQW� SJ� TVSHYGXMZMX]�� -R� JEGX��
4VIMRVIMGL� ������ IPEFSVEXIH� E� QSHIP�
JSV� XLI� HIXIVQMREXMSR�SJ� XLI� IGSRSQMG�
FIRIƼX� HIVMZMRK� JVSQ� IUYMTQIRX�
QEMRXIRERGI� UYMXI� IEVP]�� XLIR�� )MPSR��
/MRK�ERH�,YXGLMRWSR�������WXYHMIH�XLI�
WEQI� WYFNIGX� JSGYWMRK� SR� XLI� XVYGOW��
'LVMWXIV� ERH�+SSHFSH]� ������ ETTPMIH�
XLIMV�QSHIPW� MR� SVHIV� XS� ƼRH� XLI� PMQMXW�
SJ� GSRZIRMIRGI�� ERH� WSQI� ]IEVW� PEXIV�
proposed an application on medical 
IUYMTQIRX� �'LVMWXIV� ERH� 7GEVJ�� ������
Their approach consisted in setting 
the periods between interventions and 
XLI�GSWXW�SJ� MRXIVZIRXMSRW�EW�ZEVMEFPIW��
XLIR� ƼRHMRK� XLI� ZEPYIW� XLEX� QE\MQMWI�
ERH� QMRMQMWI� XLI� JYRGXMSRW� VIPEXIH� XS�
economic incomes.
3RI�SJ�XLI�ƼVWX�ETTPMGEXMSRW�XS�FYMPHMRKW�
MW� XLEX� SJ� &PE^IROS� ERH� 4EZPSZ�������
WTIGMƼGEPP]� GSRGIVRMRK� VIEP� IWXEXI�
MRZIWXQIRXW�� MR� XLMW� [SVO�� XLI� RIX�
ZEPYIW�SJ�QEMRXEMRIH�ERH�YRQEMRXEMRIH�
MRZIWXQIRXW�EVI�HIƼRIH�ERH�GSQTEVIH��
QEOMRK� YWI� SJ� XLI� GSRGITX� SJ� VMWO� XS�
compute the negative consequences 
HIVMZMRK� JVSQ� TSSV� QEMRXIRERGI��
0EXIV��,EVHMRK�� 6SWIRXLEP� ERH�7MVQERW�
������MHIRXMƼIH�QEMRXIRERGI�EW�E�RSR�
RIKPMKMFPI� JEGXSV� SJ� GSWX� HITVIGMEXMSR��
and suggested a model in which the 
QEMRXIRERGI�EGXMZMX]�XLEX�MW�I\IGYXIH�MW�
TEVEQIXVM^IH�XLVSYKL�MXW�GSWX�SZIV�XMQI�
-R�XLI� PMWXIH�QSHIPW��XLSYKL��IWTIGMEPP]�
XLI� SRIW� SR� VIEP� IWXEXIW�� XLI� MWWYI� SJ�
HMJJIVIRX� X]TSPSKMIW� SJ� QEMRXIRERGI�
EGXMZMXMIW� ERH� MRXIVZIRXMSRW� MW� RSX� JYPP]�
taken into account. This makes it less 
realistic, as even with the same costs, 
HMJJIVIRX� QEMRXIRERGI� WXVEXIKMIW� GER�
PIEH�XS�HMJJIVIRX�IJJIGXW�SR�GSQTSRIRXW�
ERH�FYMPHMRKW��1ERKERIPPM�������MRHIIH�
IQTLEWM^IW� XLI� GPSWI� VIPEXMSRWLMT�
between maintenance and building 
HITVIGMEXMSR�� VIGSKRM^MRK� EX� XLI� WEQI�
XMQI� XLI� HMƾGYPX]� XS� UYERXMJ]� MX�� 8LI�
ZEVMEXMSR� SJ� XLI� IGSRSQMG� ZEPYI� SJ�
E� FYMPHMRK� GSYPH� MR� JEGX� GSRWXMXYXI�
a reliable parameter to compare 
maintenance choices according to cost, 
EW� (IP� +MYHMGI� IX� EP�� ������ WYKKIWX��
in particular in relation to the cost 

Every year, the building sector is 
MRXIVIWXIH� F]� WMKRMƼGERX� GEWL�
ƽS[W�� FYMPHMRK� [SVOW� EVI� SRI�

SJ� XLI� QSWX� ƄI\TIRWMZIƅ� MXIQW� MR�
XLI� QEVOIX�� ERH� -XEP]� MR� TEVXMGYPEV� MW�
WYJJIVMRK� JVSQ� E� WMKRMƼGERX� HIGVIEWI�
MR� XLI�RYQFIV�SJ�RI[�GSRWXVYGXMSRW�� E�
phenomenon which can be attributed to 
QER]�VIEWSRW�SJ�ZEVMSYW�REXYVI��EQSRK�
[LMGL� ƼRERGMEP� SRIW�� 'SRWIUYIRXP]��
MR� XLI� EREP]WMW� SJ� FYMPHMRK� STIVEXMSRW��
MRXIVZIRXMSRW� SR� I\MWXMRK� FYMPHMRKW� EVI�
becoming more and more relevant 
in comparison to new constructions, 
JSPPS[MRK� E� XVIRH� [LMGL� LEH� EPVIEH]�
shown several signals in the last 
decades.
-X�QYWX� EPWS� FI� TSMRXIH� SYX� XLEX�� JSV� E�
FYMPHMRK�� MRMXMEP� GSWXW� SJ� GSRWXVYGXMSR�
SRP]�VITVIWIRX�E�WQEPP�TEVX�SJ�XLI�KPSFEP�
cost, while management costs, which 
include maintenance as well, constitute 
a much more relevant share.So, together 
with the less and less consistent 
TVIWIRGI� SJ� RI[� GSRWXVYGXMSRW� MR� XLI�
-XEPMER�FYMPHMRK�QEVOIX��MX�WIIQW�GSVVIGX�
to state that, in order to reduce the cost 
SJ�XLI�FYMPHMRK�WIGXSV��MRXIVZIRMRK�SR�XLI�
GSWXW� SJ�QEMRXIRERGI� MW� ER� MQTSVXERX�
ERH�RIGIWWEV]�JSGYW�
8SS� SJXIR�� HIWMKRIVW� XLSYKLX� XLEX�
XLIVI�[EW�EP[E]W�ER�IGSRSQMG�FIRIƼX�
in intervening on a component to 
VIWXSVI� MXW� TIVJSVQERGI� MRWXIEH� SJ�
substituting it.Following this purpose, 
muchresearch has been carried out in 
XLI� ƼIPH� SJ� VIWXSVMRK� MRXIVZIRXMSRW�� FYX�
EGXYEPP]�� EX� PIEWX� JVSQ� ER� IGSRSQMG�
TSMRX�SJ�ZMI[�XLI�IZEPYEXMSR�SR�[LIXLIV�
MX� MW� GSRZIRMIRX� SV� RSX�� HITIRHW� JVSQ�
XLI� WIVZMGI� PMJI� SJ� XLI� GSQTSRIRX�� XLI�
GSWX�SJ�WYFWXMXYXMSR��ERH�XLI�GSWX�SJ�XLI�
restoring intervention considered.
This reasoning can be applied to 
any maintenance intervention, and 
F]� I\XIRWMSR� XS� E� QEMRXIRERGI�
WXVEXIK]��[LEX� MW�XLI�KPSFEP�GSWX�SJ�XLI�
QEMRXIRERGI� XLEX� MW� I\IGYXIH� SR� E�
GSQTSRIRX#�8LIR��LS[�QYGL�HS�XLIWI�
MRXIVZIRXMSRW� PIRKXLIR� MXW� PMJI#� -W� MX� E�
GLSMGI�XLEX�VIEPM^IW�XLI�LMKLIV�IGSRSQMG�
FIRIƼX#� %WOMRK� XLIWI� UYIWXMSRW� LEW�
actually a standard since a relatively 
PSRK� XMQI� EKS� MR� XLI� MRHYWXVMEP� ƼIPH�� MR�

in_bo Cost-Oriented Tool for Life Cycle Planning M. Nicolella, A. Pino, L. Coppola

-2863(9'8-32�%2(
78%8)�3*�8,)�%68



��

in_bo New Frontiers of Construction Management Workshop 2018, vol. 09 n° 13

-R� SVHIV� XS� IZEPYEXI� XLI� IGSRSQMG�
FIRIƼX� HIVMZMRK� JVSQ� XLI� I\XIRWMSR�
SJ�WIVZMGI� PMJI� XS�ZA to v»O, it is possible 
XS� QEOI� YWI� SJ� E� QSHIP� VIGIRXP]�
WYKKIWXIH� JSV� XLI� IZEPYEXMSR� SJ� XLI�
GSRZIRMIRGI� SJ� VIWXSVMRK� MRXIVZIRXMSRW�
F]� GSQTEVMRK� XLI� MRGVIEWI� SJ� WIVZMGI�
PMJI�ERH� XLI�GSWX�SJ� XLI� MRXIVZIRXMSR�F]�
calculating the economic value related 
XS�XLI�IQTPS]QIRX�SJ�E�GSQTSRIRX�JSV�R�
]IEVW��REQIH�'SQTSRIRX�)QTPS]QIRX�
SV�')�R��-X�GER�FI�GEPGYPEXIH�EW�

')�R�� 'SQTSRIRX� )QTPS]QIRX� JSV� R�
]IEVW�
Av��ERRYEP�ZEPYI�SJ�E�WIVMIW�SJ�GSRWXERX�
ERRYMXMIW�� SFXEMRIH� JVSQ� XLI� IUYEXMSR�
FIPS[�
M��MRXIVIWX�VEXI�
R��HYVEXMSR�SJ�WIVZMGI�PMJI�

Av� MW� SFXEMRIH� JVSQ� XLI� JSPPS[MRK�
IUYEXMSR��[LMGL�IUYEPW�XLI�MRMXMEP�GSWX�SJ�
GSRWXVYGXMSR� SJ� E� GSQTSRIRX�� VIHYGIH�
by the back-discounted residual value 
EX�XLI�IRH�SJ�WIVZMGI�PMJI�� MJ�TVIWIRX��ERH�
XLI� I\TVIWWMSR� SJ� Z� GSRWXERX� ERRYMXMIW��
which correspond to the vA�]IEVW�SJ�XLI�
WTSRXERISYW�HYVEXMSR�SJ�E�GSQTSRIRX�%�

a painting intervention produces a more 
WMKRMƼGERX� MRGVIEWI� MR� XLI� WIVZMGI� PMJI�
SJ� XLI�TPEWXIV�GSZIVMRK� MJ� MX� MW�I\IGYXIH�
EJXIV� ��� ]IEVW�� XLER� EJXIV� �� ]IEVW� SV�
less. Moreover, this connection with 
time is not only in relation to the 
]IEV� SJ� GSRWXVYGXMSR�� FYX� EPWS� XS� XLI�
interventions that have already been 
TIVJSVQIH� SR� XLI� IPIQIRX�� %PWS�� XLMW�
reasoning cannot be applied in the 
same way to ameliorative maintenance, 
as it is not true that carrying it out 
WLSVXP]�EJXIV�XLI�FIKMRRMRK�SJ�WIVZMGI�PMJI�
produces little increases in it. So, since 
XLIWI� PE[W� SJ� ZEVMEXMSRW� QE]� GLERKI�
in every case, and none has ever been 
QSHIPPIH� JSV� ER]� MRXIVZIRXMSR� RSV� JSV�
any component, it is necessary to avoid 
QEOMRK� MX� I\TPMGMX� MR� XLI� HIWGVMTXMSR�
SJ� XLMW� IZEPYEXMSR�� -X� MW� TSWWMFPI� XS�
MRXVSHYGI� E� TVS\]� TEVEQIXIV� [LMGL�
takes into account all the interventions 
XLEX�LEZI�FIIR�I\IGYXIH�FIJSVI�E�KMZIR�
time ti�� REQIH� 1EMRXIRERGI� ,MWXSV]�
FIJSVI� XLI� XMQI� XiSV� 1,�Xi�� 7S�� XLI�
MRGVIEWI� SJ� WIVZMGI� PMJI� VIPEXIH� XS� XLI�
I\IGYXMSR�SJ�E�QEMRXIRERGI�MRXIVZIRXMSR�
-Aj on a component A at a time ti can 
FI� I\TVIWWIH� EW�²ZAj� !� JAj(ti��1,�Xi�� -X�
QYWX�FI�WEMH�� XLSYKL�� XLEX�E�WMQTPMƼIH�
solution could also be represented by 
XLI�YWI�SJ�E�WXSGLEWXMG�JYRGXMSR�
So, considering a maintenance 
WXVEXIK]� »k on the component A, 
ERH� XLI� LSQSR]QSYW� WIX� SJ� XLI�
MRXIVZIRXMSRW�XLEX�EVI�I\IGYXIH�SR� MX� MR�
XLEX�WXVEXIK]�� XLIR� XLI� XSXEP�WIVZMGI� PMJI�
SJ� XLI�GSQTSRIRX� MR� XLMW�QEMRXIRERGI�
WXVEXIK]�MW�GEPGYPEXIH�EW�

SFXEMRMRK�TIVJSVQERGI�XMQI�GYVZIW�XLEX�
HIƼRI� XLI� FILEZMSYV� SJ� GSQTSRIRXW��
and mathematical models that describe 
XLI� IJJIGX� SJ� XLI� ZEVMSYW�QEMRXIRERGI�
interventions on those components.
0SSOMRK� JSV[EVH� XS� XLI� VIEPMWEXMSR� SJ�
these purposes, and to the possibility 
XS� EHETX� XLI� VIWYPXW� XS� SXLIV� GSRXI\XW�
by using tools such as the Factor 
Method or by comparing the results 
XS� XLSWI� SJ� L]TSXLIXMGEP� JYXYVI� WMQMPEV�
I\TIVMQIRXEXMSRW��MX�WIIQW�XLEX�XLMW�OMRH�
SJ�[SVO�QE]�FI�E�KSSH�TEXL� XS�KEXLIV�
VIPMEFPI� MRJSVQEXMSR�SR� XLI�TEVEQIXIVW�
RIIHIH� XS� TIVJSVQ� IGSRSQMG�
evaluations on maintenance choices. 
8LMW� TETIV� [MPP� I\TPSVI� XLI� TVSGIWW� XS�
TIVJSVQ� XLMW� OMRH� SJ� IZEPYEXMSR� ERH�
EREP]WI�[LMGL�OMRHW�SJ�WSJX[EVI�GSYPH�
FI�KSSH�JSV�MXW�EGXYEXMSR�

)'3231-'�'32:)2-)2')�3*�
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For a given component A, the number 
SJ� ]IEVW� SJ� [LMGL� MXW� WTSRXERISYW�
HYVEXMSR�� XLEX� MW� XS� WE]� WIVZMGI� PMJI� MR�
EFWIRGI�SJ�QEMRXIRERGI� MRXIVZIRXMSRW��
consists, can be named vA. Then, during 
MXW�PMJI��XLI�GSQTSRIRX�GER�FI�WYFNIGXIH�
XS� RHMJJIVIRX� X]TIW� SJ� QEMRXIRERGI�
MRXIVZIRXMSRW� -Aj� �-A1�� -%��� -A3�� Ə�-An�� )EGL�
SJ� XLI� MRXIVZIRXMSRW� MW� GLEVEGXIVM^IH�
F]� E� GSWX� 'Aj� �'A1�'%��'A3�Ə�'An� ERH� F]�
ER� MRGVIEWMRK� IJJIGX� SR� XLI� VIWMHYEP�
�ERH� XLIR�� XLI� XSXEP� WIVZMGI� PMJI� SJ�
XLI� GSQTSRIRX�� 8LI� EQSYRX� SJ� XLMW�
increase changes according to the time 
SJ�I\IGYXMSR�SJ� XLI� MRXIVZIRXMSR��[MXL�E�
tendency that depends on the typology 
SJ� XLI� MRXIVZIRXMSR�ERH�SJ� XLI�IPIQIRX��
*SV� I\EQTPI�� XIRHIRXMEPP]� E� PE]IV� SJ�
paint applied on a plaster covering 
VIQEMRW� MR� E� KSSH� WXEXI� JSV� EFSYX� ��
]IEVW�� XLIR� WXEVXW� WLS[MRK� WMKRW� SJ�
HIGE]�� YRXMP� XLI� TSMRX�� EX� EVSYRH� ���
years, when there is a drastic decrease 
MR�XLI�TVSXIGXMSR�MX�SJJIVW�XS�XLI�TPEWXIV��
'SRWMHIVMRK�XLI�HMVIGX�VIPEXMSR�FIX[IIR�
XLI� TVSXIGXMSR� XLEX� TEMRX� SJJIVW� XS� XLI�
GSZIVMRK�ERH� XLI�HYVEXMSR�SJ� XLI� PEXXIV��

v»O�� WIVZMGI� PMJI� SJ� GSQTSRIRX� %� MR�
WXVEXIK]�»k�
vA��WTSRXERISYW�HYVEXMSR�SJ�GSQTSRIRX�%�
²ZAj�� WIVZMGI� PMJI� MRGVIEWI� VIPEXIH� XS�
XLI� N�XL� QEMRXIRERGI� MRXIVZIRXMSR� SJ�
WXVEXIK]�»k.

'��� GSWX� SJ� GSRWXVYGXMSR� SJ� XLI�
GSQTSRIRX�
:r�� VIWMHYEP� ZEPYI� SJ� XLI� GSQTSRIRX� EX�
XLI�IRH�SJ�XLI�WIVZMGI�PMJI�
M��MRXIVIWX�VEXI�
Z�� WTSRXERISYW� HYVEXMSR� SJ� XLI�
GSQTSRIRX�
Av�� ERRYEP� ZEPYI� SJ� XLI� WYFWXMXYXMZI�
WIVMIW� SJ� GSRWXERX� ERRYMXMIW�� YRORS[R�
XIVQ�SJ�XLI�IUYEXMSR�
7S�� MJ�XLI�WIVZMGI�PMJI�SJ�XLI�GSQTSRIRX�
A is increased to n years through a 
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IRXMX]� SJ� XLI� MRWXEPPEXMSR� GSWX� SJ�
WGEJJSPHMRK� QEOIW� MX� TEVXMGYPEVP]�
opportune to carry out at the same 
time works on all the components 
XLEX�VIUYMVI�MXW�IQTPS]QIRX��TPEWXIV�
ERH� TEMRX� SJ� ZIVXMGEP� IRGPSWYVIW��
cornices and balconies with all 
their components, coverings, 
downpipes, gutters, etc.

This means that, while two strategies 
SR� X[S� HMJJIVIRX� GSQTSRIRXW� GSYPH�
VIWTIGXMZIP]�FI�XLI�QSWX�GSRZIRMIRX�JSV�
those components, their combination 
GSYPH� TVSHYGI� E� PS[IV� FIRIƼX� XLER�
ERSXLIV� WIX� SJ� X[S� WXVEXIKMIW�� EW� XLI]�
might not too compatible, considering 
XLI�GSRRIGXMSRW�XLEX�I\MWX�FIX[IIR�XLI�
X[S�GSQTSRIRXW�7S�� XLIMV� MRƽYIRGI�SR�
the global convenience can be noticed 
SRP]�MR�XLI�GSQFMREXMSR�SJ�XLI�HMJJIVIRX�
maintenance strategies on the single 
GSQTSRIRXW��,IYVMWXMGEPP]��XLMW�GSYPH�FI�
solved by applying small adjustments 
XS� XLI� XMQIW� SJ� MRXIVZIRXMSR� SJ� XLI�

XLI�[LSPI�FYMPHMRK�EW�[IPP�XLI�VIJIVIRGI�
parameter is constituted by the lowest 
IJJIGXMZI� GSWX� 1'�n�� =IX�� GSQTSRIRXW�
are not mutually independent parts 
SJ� E� FYMPHMRK�� FYX� VEXLIV� X[S� X]TIW� SJ�
GSRRIGXMSRW� LEZI� FIIR� MHIRXMƼIH� F]�
2MGSPIPPE�������

• technological connections, those 
where two elements are bound to 
each other, so that it is necessary to 
intervene on both at the same time. 
*SV�I\EQTPI��TPEWXIV�ERH�TEMRX�LEZI�
E�WXVSRK�XIGLRSPSKMGEP�GSRRIGXMSR��
when intervening on plaster, paint 
MW�EJJIGXIH�F]�XLI� MRXIVZIRXMSR�XSS��
and so an intervention has to be 
TIVJSVQIH�SR�MX�EW�[IPP�

• operative connections, related 
to the convenience to associate 
interventions on two elements, 
FIGEYWI�SJ�VIEWSRW�SJ�I\IGYXMSREP�
nature, such as equipment, 
provisional works, work yard 
SVKERM^EXMSR�� *SV� I\EQTPI�� XLI�

QEMRXIRERGI�WXVEXIK]�»k, then it results 
XLEX� ')�R"')�Z�� ERH� XLI� HMJJIVIRGI�
between the two is indeed the economic 
FIRIƼX� HIVMZMRK� JVSQ� I\IGYXMSR� SJ�
XLI� QEMRXIRERGI� WXVEXIK]� »k on that 
component.
3J� GSYVWI�� XLI� GSWX� SJ� XLI� WXVEXIK]� »k 
on the component A corresponds to 
XLI�WYQQEXMSR�SJ�XLI�FEGO�HMWGSYRXIH�
GSWXW� SJ� XLI� MRXIVZIRXMSRW� I\IGYXIH�
over time, indicated as Maintenance 
'SWX�SV�1'�»k�� &]� VIHYGMRK� XLMW� ZEPYI�
by an amount that is equal to the 
HMJJIVIRGI� FIX[IIR� ')�R� ERH� ')�Z��
XLI� IJJIGXMZI� GSWX� SJ� XLI� QEMRXIRERGI�
strategy is obtained, and this, named 
1'��»k�� VITVIWIRXW� XLI� TEVEQIXIV� SR�
which the evaluations on the economic 
GSRZIRMIRGI� SJ� XLI� WXVEXIKMIW� GER� FI�
based. 

;ǤǝǠȨ�ȲǗǣǠȰǣǞǥ

As when evaluating the economic 
GSRZIRMIRGI�JSV�E�WMRKPI�GSQTSRIRX��JSV�

*MKYVI����&PERO�TEXXIVR�SJ�GSRRIGXMSRW�QEXVM\�ERH�GSRRIGXMSR�W]QFSPW�PIKIRH
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single maintenance strategies on the 
components that have shown to be 
VIWTIGXMZIP]� XLI� QSWX� GSRZIRMIRX�� SJ�
course, this process is on one hand 
easily applicable, but on the other hand 
hides other combinations which may 
have higher synergies.

73*8;%6)�&%7)(�):%09%8-32

As it has been shown, technological 
and operative connections make it 
necessary to consider the combination 
SJ� XLI� QEMRXIRERGI� WXVEXIKMIW� SR�
the whole building together, rather 
than ranking the convenience on the 
single components separately, to 
VIEGL� XLI�GSRGPYWMSR�SJ�[LMGL�GLSMGIW�
PIEH� XS� XLI� QSWX� TVSƼGMIRX� VIWYPX�� MR�
IGSRSQMG� XIVQW�� -X� MW� IZMHIRX�� XLSYKL��
XLEX� XLI� ETTVSEGL� SJ� IZEPYEXMRK� EPP�
XLI� GSQFMREXMSRW�� IZIR� MJ� E� WIPIGXMSR�
[IVI� ETTPMIH� XS� XLI� XSXEP� RYQFIV� SJ�
combinations, is a task which could 
LEVHP]�FI�TIVJSVQIH�QERYEPP]��7S��MX�[EW�
GLSWIR� XS� I\TIVMQIRX� L]TSXLIWM^MRK�
ERH�HIZIPSTMRK�E�WSJX[EVI�[LMGL�GSYPH�
VYR�XLMW�TVSGIWW�EYXSQEXMGEPP]��F]�

• KIRIVEXMRK� EPP� XLI� TSWWMFMPMXMIW� JSV�
QEMRXIRERGI�EGXMZMX]�SR�IEGL�SJ�XLI�
GSQTSRIRXW�JSV�E�GLSWIR�TIVMSH�SJ�
XMQI�� HVE[MRK� MRJSVQEXMSR� SR� XLI�
MRXIVZIRXMSRW�JVSQ�E�HEXEFEWI�

• calculating, within a range, the 
VIWYPXMRK� WIVZMGI� PMJI� JSV� IEGL�
WXVEXIK]�

• combining the single strategies on 
HMJJIVIRX� GSQTSRIRXW� XS� KIRIVEXI�
QEMRXIRERGI� WGIREVMSW� JSV� XLI�
[LSPI�FYMPHMRK�

• IZEPYEXMRK� 1'� ERH� 1'�� JSV� XLI�
WMRKPI� GSQTSRIRXW� ERH� JSV� XLI�
[LSPI�FYMPHMRK�

• ranking the maintenance scena-
rios.

8LI�WSJX[EVI��[LMGL�MW�GYVVIRXP]�MR�HIZI-
PSTQIRX�MW�WXVYGXYVIHXLVSYKL�ER�SƿMRI�
GPMIRX�WIVZIV�QSHIP�� [MXL� E� .EZE� GPMIRX�
ERH�E�4SWXKVI750�HEXEFEWI�WIVZIV��8LI�
database schema contains the inter-
ZIRXMSRW��ERH�LEW�E�VIPEXMSR�JSV�IEGL�SJ�

XLI�GSQTSRIRXW��MR�XLI�JSVQ��)PIQIRX%�
�REQI�GSHI�GSWX�TEGOEKI�WIVZPMJI�XSSP-
W��XSSPW��
8LI� ƼVWX� X[S� XIVQW� GSVVIWTSRH��
VIWTIGXMZIP]��XS�XLI�HIXEMPIH�REQI�SJ�XLI�
intervention, and to the short code that 
MW�YWIH�XS�IEWI�XLI�ZMWYEPM^EXMSR�SJ�XLI�
WXVEXIKMIW� ERH� GSQFMREXMSRW�� XLI� GSWX�
MW� XLI� YRMXEV]� GSWX� SJ� XLI� MRXIVZIRXMSR��
HIVMZIH� JVSQ� TVMGI� PMWXW�� ƄTEGOEKIƅ�
MRHMGEXIW� XLI� XIGLRMGEP� WSPYXMSR� SJ� XLI�
component on which the intervention is 
I\IGYXIH��JSV�I\EQTPI��MJ�XLI�GSRWMHIVIH�
component is the vertical enclosure, 
QEWSRV]� SV� TPEWXIVFSEVH�� ƄXSSPW�ƅ�
ERH� ƄXSSPW�ƅ� VIJIV� XS� XLI� IUYMTQIRX��
machinery and provisional works 
RIIHIH� XS�GEVV]�SYX� XLI� MRXIVZIRXMSR�� MJ�
the costs needed to put them in use are 
VIPIZERX��JSV�I\EQTPI��XLI�STIVEXMSRW�SJ�
QSYRXMRK�ERH�VIQSZEP�SJ�E�WGEJJSPHMRK�
SV�XLI�YWI�SJ�LEQQIVW�SV�HVMPPW��ƄWIVZPMJIƅ�
MW�XLI�JSVQ�SJ�XLI�JYRGXMSR��MRHMGEXIH�MR�
XLI�TVIZMSYW�TEVEKVETL�EW�JAj(ti��1,�Xi��

which is used to determine the increase 
SJ�WIVZMGI�PMJI�SJ�XLI�GSQTSRIRX�VIPEXIH�
to the maintenance intervention. Since 
XLI� WSJX[EVI� MW� WXMPP� MR� HIZIPSTQIRX��
ERH� E� JYPP� HEXEFEWI� SR� XLI� TSWWMFPI�
maintenance interventions has not 
been implemented yet, the current 
one only contains placeholders. The 
TPEGILSPHIVW� XEOI� XLI� JSVQ� SJ� GSHIW�
GSRXEMRMRK� XLI� MRMXMEPW� SJ� XLI� GEXIKSV]�
XLI]� FIPSRK� XS� �XLI� PIXXIV� SJ� XLI�
GSQTSRIRXW� JSV� XLI� TEGOEKIW�� 1� JSV�
QEGLMRIVMIW�� ;� JSV� TVSZMWMSREP� [SVOW�
ERH� )� JSV� IUYMTQIRX� VIKEVHMRK� XLI�
XSSPW��XLI�VIPEXMSRWLMTW�XLEX�EVI�YWIH�XS�
HIXIVQMRI� XLI�WIVZMGI� PMJI�EVI�GYVVIRXP]�
QSHIPPIH�EW�KIRIVMG�FEWMG�JYRGXMSRW��
Every relation also contains additional 
strings, as many as the technical 
WSPYXMSRW� L]TSXLIWM^IH� JSV� XLI�
corresponding component, which are 
YWIH� XS�WMQYPEXI� XLI� PEGO�SJ�I\IGYXMSR�
SJ� QEMRXIRERGI� MRXIVZIRXMSRW� �JSV� SRI�
]IEV�

8EFPI����7EQTPI�EXXVMFYXIW�SJ�XLI�VIPEXMSR�SJ�GSQTSRIRX�%
8EFPI����7EQTPI�EXXVMFYXIW�SJ�XLI�VIPEXMSR�SJ�IUYMTQIRX��QEGLMRIV]�ERH�TVSZMWMSREP�[SVOW
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can be considered through the strings 
VIJIVVMRK� XS� GSQQSR� QEGLMRIV]��
equipment and provisional works. The 
WSJX[EVI� VYRW�� MR� JEGX�� E� TVSGIWW� SJ�
GSVVIGXMSR�SJ�XLI�XSXEP�GSWX�FEWIH�SR�XLI�
ZIVMƼGEXMSR�SJ�XLI�TVIWIRGI�SJ�GSQQSR�
ZEPYIW�MR�XLI�WXVMRKW�ƄXSSPW�ƅ�ERH�ƄXSSPW�ƅ�
SJ� XLI� MRXIVZIRXMSRW� XEOMRK�TPEGI� MR� XLI�
same year on components that have 
an operative connection between them. 
8LIR�� MX� GEPGYPEXIW� XLI�GSWX�SJ� XLI� XSSP�
JSV� FSXL� GSQTSRIRXW�� F]� QYPXMTP]MRK�
the unitary cost corresponding to 
XLI� YRMX� SJ� XLI� UYERXMXEXMZI� QIEWYVI�
XLEX� HIWGVMFIW� IEGL� SJ� XLI� X[S� ERH�
applies to the global cost a reduction 
GSVVIWTSRHMRK� XS� XLI���	�SJ� XLI� PS[IV�
cost between the two. This appears to 
WYVVSKEXI�XLI�IGSRSQMG�FIRIƼX�HIVMZMRK�
JVSQ� XLI�GLVSRSPSKMGEP� STXMQM^EXMSR�SJ�
the interventions on components with 
operative connections.
7YFWIUYIRXP]�� 1'�� MW� GEPGYPEXIH� EW�
FIJSVI�� )ZIRXYEPP]�� XLI� WSJX[EVI� VYRW�
a Ranking Method script to show a 
VEROMRK� SJ� XLI� WXVEXIKMIW� EGGSVHMRK� XS�
this parameter.

,=438,)7-7�3*�-2'097-32�-2�%�&-1�
40%8*361

8LMROMRK� SJ� XLI� X]TSPSK]� SJ� MRTYX�
HEXE� VIUYMVIH� F]� XLI� WSJX[EVI�� MX�
seemed appropriate to analyse its 
TSWWMFPI� PMRO� XS� E� &-1� TPEXJSVQ�� 8LI�
WSJX[EVI� MPPYWXVEXIH� EFSZI� MW� EGXYEPP]�
mainly conceived as the practical 
ZIVMƼGEXMSR�SJ� XLI�TSWWMFMPMX]� XS�FYMPH� E�
WSJX[EVI� EVGLMXIGXYVI� XS� EYXSQEXM^I�
XLI� [LSPI� TVSGIWW� SJ� IZEPYEXMRK� XLI�
IGSRSQMG� GSRZIRMIRGI� JSV� E� LMKL�
RYQFIV� SJ� TSWWMFMPMXMIW� MR� VIKEVH� XS�
XLI�QEMRXIRERGI�SJ� E� FYMPHMRK�� 7S�� XLI�
GSRWMHIVEXMSR�SJ�E�TSWWMFPI�MRGPYWMSR�MR�E�
&-1�TPEXJSVQ�HSIW�RSX�WTIGMƼGEPP]�VIJIV�
XS� XLMW� WSJX[EVI�� WXMPP� MR� HIZIPSTQIRX��
FYX� XS� ER]� WSJX[EVI� VIEPM^IH� [MXL� XLI�
PSKMG� ERH� [MXL� XLI� TYVTSWI� I\TPEMRIH�
YRXMP�RS[��*SV�XLMW�VIEWSR��XLI�JSPPS[MRK�
statements mainly stand as speculative 
hypotheses, rather than being related 
XS� -8MWWYIW�� GSRWMHIVMRK� MR� JEGX� XLI�
possibility to create similar computing 

EPQSWX� MR� IZIV]� ]IEV�� WS� SRP]� E� JI[� SJ�
them will be relevant when evaluating 
the economic convenience.

*SV� IEGL� SJ� XLIWI� WIUYIRGIW�� 1'��
v»O� ERH� 1'�� EVI� GEPGYPEXIH�� 8LVSYKL�
.EZE� JYRGXMSRW�� XLI� YRMXEV]� GSWX� SJ�
IZIV]� MRXIVZIRXMSR� MW� QYPXMTPMIH�� JSV�
every time it appears in the sequence, 
by the quantitative measure that has 
FIIR� WTIGMƼIH� JSV� XLI� GSQTSRIRX��
ERH� XLI� WMRKPI� GSWXW� EVI� WYQQIH�� -R�
XLI� WEQI�[E]�� E� ²ZJj� MW� GEPGYPEXIH� JSV�
IEGL� MRXIVZIRXMSR� F]� I\IGYXMRK� XLI�
JYRGXMSR�VIPEXIH�XS�XLI�MRXIVZIRXMSRW�� -R�
XLI� GYVVIRX� JSVQ� SJ� XLI� WSJX[EVI�� XLI�
JYRGXMSR� SRP]� HITIRHW� JVSQ� Xi, as the 
WLETI� SJ� XLI� HITIRHIRG]� JVSQ�1,�Xi�
LEW� RSX� FIIR� VIWIEVGLIH� ]IX�� XLIR��
the single increases are summed to 
spontaneous duration to obtain the 
XSXEP� SRI�� *MREPP]��1'�� MW� GEPGYPEXIH�EW�
XLI� HMJJIVIRGI� FIX[IIR� 1'� ERH� XLI�
HMJJIVIRGI�FIX[IIR�')�Z»O�ERH�')�ZA�

8LI�JSPPS[MRK�STIVEXMSR�MW�XLI�KIRIVEXMSR�
SJ� TSWWMFPI� QEMRXIRERGI� WXVEXIKMIW�
JSV� XLI� [LSPI� FYMPHMRK�� F]� GSQFMRMRK�
XLSWI�SFXEMRIH�EFSZI�� -R�XLMW�GEWI��XLI�
GPMIRX� VYRW� E� WGVMTX� JSV� 'SQFMREXMSRW�
SJ� )PIQIRXW� SJ� 1YPXMTPI� %VVE]W� ERH�
produces all the combinations between 
the arrays containing the previously 
SFXEMRIH� WIUYIRGIW�� JSVQMRK� ER�
I\XVIQIP]�LMKL�UYERXMX]�SJ�QEMRXIRERGI�
TSWWMFMPMXMIW�� 'PIEVP]�� EW� WXEXIH� FIJSVI�
XSS�� QSWX� SJ� XLIWI� GSQFMREXMSRW�
[MPP� LEZI� RS� VIPIZERGI� MR� XIVQW� SJ�
TVEGXMGEP� YWI�� 8LIR�� 1'� ERH� 1'�� EVI�
VIGEPGYPEXIH� F]� XLI� WSJX[EVI� �� WIVZMGI�
PMJI�SJ�XLI�GSQTSRIRXW�HSIW�RSX�GLERKI�
EW� MX� LEW� FIIR� L]TSXLIWM^IH� XLEX� MXW�
ZEPYI� JSV� SRI� SJ� XLI� GSQTSRIRXW� MW�
RSX� EJJIGXIH� F]� XLI� EGXMSRW� SR� XLI�
others. When calculating the total cost 
SJ� QEMRXIRERGI� 1'�� XIGLRSPSKMGEP�
and operative connections have to be 
taken into account. While technological 
connections are mostly present between 
the elements within components, 
ERH� WS� XLIMV� IJJIGX� MW� EGXYEPP]� ZMWMFPI�
MR� XLI� IZEPYEXMSR� SJ� XLI� GSRZIRMIRGI�
SJ� XLI� GSQFMREXMSRW� SJ� XLI� WMRKPI�
components, operative connections 

-R� XLI� HEXEFEWI�� ERSXLIV� VIPEXMSR�
contains the attributes related to the 
equipment, machinery and provisional 
[SVOW� MRHMGEXIH� EFSZI�� -R� TEVXMGYPEV��
the strings contain data on their 
YRMXEV]� GSWX�� MR� JYRGXMSR� SJ� EW� QER]�
parameters as they are available in the 
TVMGI� PMWXW�� 7TIGMƼGEPP]�� XLI� WXVMRKW� EVI��
ƄGSHIƅ�� GSVVIWTSRHMRK� XS� XLI� GSHI� EPWS�
MRHMGEXIH� MR� ƄXSSPW�ƅ� ERH� XSSPW��� REQI��
XLI� I\XIRHIH� REQI�� ƄG�EVIEƅ�� ƄG�PIRKXLƅ��
ƄG�QEWWƅ�� ƄG�ZSPYQIƅ�� ƄG�YRMXƅ�� [LMGL� EVI�
respectively the unitary costs which 
have to be multiplied by the quantitative 
QIEWYVIW�SJ�EVIE��QEWW��PIRKXL��ZSPYQI�
SV�YRMX�SJ�XLI�GSQTSRIRXW�XS�SFXEMR�XLI�
GSWX�SJ�XLI�MRXIVZIRXMSRW�
8LI� PEWX� VIPEXMSR� MW� QEHI� YT� SJ� XLI�
technical solutions, consisting in only 
one string whichreports spontaneous 
duration.
8LI�JSPPS[MRK�MRTYX�HEXE�EVI�VIUYMVIH�F]�
XLI�GPMIRX�

• TIVMSH� SJ�QEMRXIRERGI� EGXMZMX]� �MR�
]IEVW�

• PMWX� SJ� GSQTSRIRXW� �WIPIGXEFPI�
JVSQ�E�PMWX�

• XIGLRMGEP� WSPYXMSR� SJ� IEGL�
GSQTSRIRX� �WIPIGXEFPI� JVSQ�
WTIGMƼG�PMWXW�

• UYERXMXMIW�SJ�XLI�GSQTSRIRXW�

8LI� WTIGMƼGEXMSR� SJ� XLI� XIGLRMGEP�
solution is necessary to restrict the set 
SJ� MRXIVZIRXMSRW� SJ� VIJIVIRGI�� JSV� IEGL�
component, to the ones in which the 
package corresponds to the chosen 
MXIQ�� 8LIR�� XLI� ƼVWX� STIVEXMSR� VYR�
F]� XLI� GPMIRX� MW� XLI� KIRIVEXMSR� SJ� XLI�
combinations corresponding to the 
QEMRXIRERGI� WXVEXIKMIW� JSV� XLI� WMRKPI�
GSQTSRIRXW�� XLVSYKL� E� WGVMTX� JSV�
'SQFMREXMSRW� [MXL� 6ITIXMXMSRW�� [LIVI�
XLI�WM^I�SJ�XLI�WIPIGXMSR��P��GSVVIWTSRHW�
XS� XLI� HYVEXMSR� SJ� XLI� TIVMSH� SJ�
maintenance activity. The computed set 
7�MW��SJ�GSYVWI��XLI�SRI�GSRWXMXYXIH�F]�EPP�
the interventions automatically selected 
through the package parameter in the 
VIPEXMSR� SJ� XLI� WTIGMƼG� GSQTSRIRX��
8LIR��KMZIR�XLI�GEVHMREPMX]�SJ�XLI�WIX�T��
XLI�XSXEP�SJ�XLI�KIRIVEXIH�WXVEXIKMIW�MW�Tl. 
1SWX�SJ�XLIWI�[MPP�TVIWIRX�MRXIVZIRXMSRW�
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EVGLMXIGXYVIW� [MXL� HMJJIVIRX� W]WXIQW��
codes and computer languages.
-R�TEVXMGYPEV��XLI�TSWWMFMPMX]�XS�HIZIPST�E�
TPYK�MR� JIEXYVI� XS� EYXSQEXMGEPP]� SFXEMR�
XLI� HEXE� VIPEXIH� XS� XLI� UYERXMXMIW� SJ�
IEGL�GSQTSRIRX�F]�QEOMRK�YWI�SJ�XLI�
GSQTYXMRK�JYRGXMSRW�SJ�&-1�TPEXJSVQW��
GSYPH� HVEWXMGEPP]� WMQTPMJ]� XLI� XEWOW� SJ�
the users. The same principle applies to 
XLI�HIƼRMXMSR�SJ�XLI�XIGLRMGEP�WSPYXMSRW��
which could be indicated in a more open 
[E]� MR� XLI� WSJX[EVI�� MR� SVHIV� XS� HVE[�
HMVIGXP]�MRJSVQEXMSR�SR�XLI�GSQTSRIRXW�
SJ� GSQTSRIRXW� JVSQ� XLI� &-1� QSHIP��
this would be subordinated, though, to 
XLI�QERYEP�WIPIGXMSR�SJ�XLI�RYQFIV�ERH�
REXYVI�SJ�XLI�GSQTSRIRXW��

'32'097-327

Although national regulations have 
FIIR� YRHSYFXIHP]� TYWLMRK� JSV[EVH�
programmed maintenance, and in some 
local cases have deeply enhanced its 
MQTPIQIRXEXMSR�� SFNIGXMZI� GVMXIVME� JSV�
XLI� HIƼRMXMSR� SJ� PMJI�G]GPI� TPERRMRK� SJ�
buildings are rarely considered an item 
SJ� HMWGYWWMSR�� ERH� SJXIR� XLI� XEWO� SJ�
designing maintenance results limited 
to adapting pre-established patterns to 
XLI�WTIGMƼG�GEWIW�
8LI�TYVTSWI�SJ�I\TPSVMRK�XLI�XLISVIXMGEP�
TVSGIWW� XS� VIEPM^I� ER� SFNIGXMZI�
IZEPYEXMSR� SJ� HMJJIVIRX� TSWWMFMPMXMIW� MR�
XLI�ƼIPH�SJ�QEMRXIRERGI��ERH�TVSZMHMRK�
XLI� KYMHIPMRIW� XS� JSPPS[� XLMW� TEXL��[EW�
indeed conceived as an encouragement 
to carry out quantitative analysis on 
XLI� GLEVEGXIVMWXMGW� SJ� QEMRXIRERGI�
planning, in order to choose the most 
suitable solution.

-X� QYWX� FI� WXEXIH� LS[IZIV� Ɓ� SRGI�
QSVI� Ɓ� XLEX� XLI� TVSNIGX� SJ� HIZIPSTMRK�
such apparently quantitatively accurate 
WSJX[EVI� MW� TVSFEFP]� ER� I\GIWWMZIP]�
anticipated aim, considering that 
SFNIGXMZI� HEXE� SR� XLI� HYVEFMPMX]� SJ�
FYMPHMRK� GSQTSRIRXW� EVI� JEV� JVSQ�
becoming available and comprehensive 
SJ� E� WYƾGMIRX� VERKI� SJ� XIGLRMGEP�
solutions. Despite that, developing 
ETTVSEGLIW� JSV� E� FIRIƼGMEP� YWI� SJ�
such data presumably constitutes a 
WXIT�JSV[EVH�FIMRK�EFPI�XS�MQTVSZI�XLI�
XIGLRMUYIW�SJ�HIWMKRMRK�QEMRXIRERGI�
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&ǠȳǒȨǞǡǝ��4EZPSZ��7KH�(FRQRPLFV�RI�0DLQWHQDQFH�
IRU�5HDO�(VWDWH�,QYHVWPHQWV. Real Estate 
)GSRSQMGW��:SP������2S����������

'ǤǚǣǙǘȨǚ��+SSHFSH]��(TXLSPHQW�5HSODFHPHQW�
LQ�DQ�8QVWHDG\�(FRQRP\��8LI�.SYVREP�SJ�XLI�
3TIVEXMSREP�6IWIEVGL�7SGMIX]��:SP������2S����������

'ǤǚǣǙǘȨǚ��7GEVJ��$�5REXVW�5HSODFHPHQW�0RGHO�ZLWK�
$SSOLFDWLRQV�WR�0HGLFDO�(TXLSPHQW��8LI�.SYVREP�SJ�
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