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A user-centered approach includes users’ impact on building Operation &
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A framework is proposed to include users’ monitoring and engagement in
O&M.

A users-stakeholders communication platform is developed to report
building failures.

A web-based application is implemented and applied to a complex build-
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Abstract

Users’ needs and behaviors can alter the building efficiency, thus lead-
ing to significant efforts to support Building Operation & Maintenance
(O&M) tasks. This work develops the preliminary concepts of a frame-
work for O&M including users’ monitoring and engagement strategies. In
the context of a complex university building, we developed and tested a
users-stakeholders communication platform including a web-based appli-
cation to report and check failures and damages to building’s components
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1. INTRODUCTION

Designing sustainable buildings, from the environmen-
tal, social and economic perspective, and considering the
whole life cycle, is a priority objective, which should in-
creasingly consider the effective occupants’ behavior, in
both normal and emergency conditions [1-3].

As a response to environmental stimuli, building us-
ers can decide to perform specific actions and interactions
with building components and systems to achieve or re-
store optimal conditions in terms of well-being and safety.
As a consequence, behavioral tasks modify environmental

and/or building components conditions, thus generating a
gap between the expected (planned) and effective (in-use)
performances [4].

Building Operation and Maintenance (O&M) tasks are
widely affected by such behavioral issues related to oc-
cupants’ tasks and flows [5, 6]. A relevant example in this
sense is the action of windows opening, which can be due to
different occupants’ needs and preferences (e.g. air change,
temperature regulation, pleasure) and strongly influences
the energy consumptions because of the indoor air tempera-




Vol. 6, No. 1 (2020)

ture variation [7]. In working places and public buildings,
the room occupancy can be organized according to specific
schedules, thus also affecting occupants’ flows. For instance,
the elevator use is affected by the occupants’ motion, with
different solicitation levels depending on the distribution of
people over time and space inside the building [8].

Methods, tools and integrated systems to support
building O&M should take into account such effective
occupants’ responses [1, 3, 9, 10], including monitoring,
modeling and users’ engagement as key design and plan-
ning factors. Such a “user-centered” approach has been
considered by many types of research on building energy
efficiency [11-13], as well as on building safety in emer-
gencies and evacuation process [3, 14, 15]. In the context
ofbuilding O&M, in general, the “user-centered” approach
aims to the optimization of related tasks, according to the
following main aspects [1, 3, 16]. “Monitoring” of build-
ings and components allows defining the eftective build-
ing conditions and users’ actions to define representation
models. Such “models” can be used to assess the impact of
the occupants’ behaviors on O&M tasks and evaluate the
effectiveness of O&M strategies. Then, “Building Auto-
mation Systems” (BAS) could be connected to such mod-
els to support building stakeholders in adopting proper
O&M strategies [10, 11, 17]. Finally, a direct “interaction
with the users” can be useful to increase their awareness,
to lead them to perform “proper” behaviors and to rise
their satisfaction level in the building use [18-21].

This approach should be extended to the whole number
of ordinary and extraordinary O&M tasks involving build-
ing components and systems (e.g. elevators, doors, flooring,
electrical devices, etc.), as well as building management ac-
tivities (e.g. cleaning, occupants’ flows in the building, oc-
cupancy, etc.), since these tasks highly impact on the overall
building life cycle impacts and costs [16]. Public buildings
are the most significant application contexts because of the
continuous presence of occupants (both visitors and fre-
quent users), combined with the possibility to reach over-
crowd conditions over space and time (e.g. large offices,
universities, transport stations, etc.) [1, 22].

Hence defining fruition and maintenance priorities is
a key issue for public buildings. According to EN 13306
standard [23], during the life cycle of an activity, “main-

tenance” tasks include the combination of all the tech-
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nical, administrative and management actions aimed at
maintaining the activity functional level (i.e. the build-
ing) or bring it back to a correct functional state. In this
context, maintenance tasks should be conceived as an or-
ganized set of actions (and not as the sum of single cor-
rective interventions) that involves technical and man-
agement aspects, within a life cycle perspective. In this
view, preventive maintenance (before the system failure,
to avoid its degradation) and corrective maintenance
(after the failure has occurred, to restore the conditions)
should be strictly linked [5, 10, 22, 24] by optimizing the
organization of preventive actions (to limit unexpected
failures due to the elements degradation) and providing
immediate interventions to restore the functional condi-
tions of the building element.

In this sense, maintenance strategies can take advan-
tages of control-based (or rather, “cognitive”) approach-
es, such as those related to: 1) BAS and internet of things
(loT)-based technologies [10, 25]; 2) direct communica-
tion from and to the users and the professionals within
the maintenance team [19, 26]. BAS can manage data
on the condition of the components, especially for those
that can be directly and remotely monitored (e.g. lighting
and cooling), eventually merging the information with-
in Building Information Modeling (BIM)-based systems
[25, 27]. Nevertheless, some building components can-
not be directly monitored by BAS (i.e. “passive” compo-
nents like doors, floorings, facade elements) or, in case
of existing buildings, introducing BAS is challenging
due to e.g. technical or economic issues.

Hence, previous studies underlined the importance of
maintenance teams’ actions, which can provide specific
data from direct inspections (when and where they are
necessary), as well as from direct involvement of the oc-
cupants, since they use the space daily and are the first
subjects who directly suffer from the elements failures
[20, 25-27]. Indeed, the participatory engagement of us-
ers in maintenance management processes (i.e. failures
signaling and checking) makes them “aware” in the use
of the building, thus supporting the stakeholders in iden-
tifying the scheduled or extraordinary actions to be taken.
According to a “user-centered” approach for O&M, such
communication framework could be additionally backed

up by the monitoring of the occupancy conditions, so as
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to generally trace all the man-built environment interac-
tions which can stress the overall system [10, 20, 28].

Finally, the possibility to combine and analyze all
these data can ensure to move from a simple “planned”
and “corrective” maintenance approach to proactive and
predictive ones [1, 16, 20, 22]. In this sense, data on the
current state and the ongoing failures of the building com-
ponents/systems can be merged to the building use moni-
toring information, providing integrated simulation tools
to forecast future maintenance needs and optimize time-
based maintenance actions. Meanwhile, the proactive
perspective could be improved because of the interaction
between the stakeholders and the “maintenance-aware”
occupants, in the building use. The advantages of such
O&M method have been widely demonstrated in man-
ufacturing [29, 30], but they could also be extended to
buildings O&M to decrease impacts and costs of O&M
tasks and to increase the users’ satisfaction.

This work focuses on the development of proactive
and predictive O&M strategies for complex buildings.
The overall research aims at adopting the “user-centered”
methodological approach based on the combination of data
from cognitive building-integrated systems (for monitor-
ing: users’ presences, flows and behaviors; building com-
ponents/systems state and degradation) and management
communication platforms (involving building stakehold-
ers, professionals of the maintenance teams and, mainly,
the users). A merged control-based (to improve “condi-
tions-based maintenance” and quick response to needed
corrective actions) and a simulation-based framework is
then developed to move towards proactive strategies in
O&M. According to the methodological bases (Section
2), as a result the general operative framework is provided
(Section 3.1), especially focusing on the development and
testing of a web-based communication platform (Section
3.2). Such platform is applied to a significant case study,
the Faculty of Engineering at Universita Politecnica delle
Marche (Ancona, Italy) (Section 3.3).

2. PHASES AND METHODS

The current work is divided into three main phases (in
brackets, M refers to the methodological section, while

R to the result section):
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1. definition of the general user-centered framework
for building O&M, combining condition-based
and proactive criteria with cognitive building au-
tomation systems and users-stakeholders commu-
nication tools (M: section 2.1; R: section 3.1);

2. development of the platform for communications
between the users and the stakeholders about
failure signaling and conditions checking, within
the context of a relevant case study (a university
building) (M: section 2.2; R: section 3.2);

3. application to the case study to demonstrate the
capabilities of the proposed communication plat-
form, by performing a long-lasting testing cam-
paign (M: section 2.3; R: section 3.3).

2.1. CRITERIA FOR THE OVERALL FRAMEWORK
DEFINITION

The user-centered operational framework should dynam-
ically collect data about [3, 4, 13, 20, 25, 28, 29, 31, 32]:
1. the users’ occupancy and behaviors, over time and
in space (including the interactions with building
components and technological systems), in rela-

tion to the environmental conditions;

2. the “active” building systems (electrically sup-
plied, connected to BAS via wireless or LAN con-
nections) operation and state, through automatic
and remote-control solutions (e.g. “on board” sen-
sors), plus direct inspection processes (e.g. by the
professionals of the maintenance team);

3. the “passive” building components status (those not
provided with direct electrical connection) and the
building management elements (e.g. cleaning), by
means of the control on the users’ actions, data on
scheduled activities, direct inspection processes;

4. the users-stakeholders communication to report
systems abnormalities and failures, through com-
munication platforms, which can also be used for
further feedback on occupants’ satisfaction level.

According to a “cognitive” building perspective [3, 25],
the collected data must be immediately shared with the
stakeholders and analyzed to predict future scenarios in
the building use, thus enabling the detection of critical

conditions towards the alarms signaling and the applica-
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tion of conditions-improvement measures (i.e. interven-
tions by the building O&M teams; automatic actions by
the “cognitive” building elements).

2.2. CRITERIA FOR THE DEVELOPMENT OF THE
COMMUNICATION PLATFORM WITHIN THE
CASE STUDY APPLICATION

The campus of the Faculty of Engineering at the Univer-
sita Politecnica delle Marche (Ancona, Italy) has been
chosen as a relevant case study for the development of
the framework, and especially of the communication
platform. It includes several multi-story buildings, with
an overall area of about 150000 m?, hosting both teach-
ing, laboratory, and office spaces, with an overall pres-
ence of over 5000 people per day. The presence of uni-
versity staff members and students, as well as the size
and the mixed-use of the structures, make the case study
particularly relevant for the application of the O&M
framework and, in particular, for the users-stakeholder
communication platform.

The Faculty’s Technical Department (FTD) is the
stakeholder in charge of collecting failures and abnor-
malities reports from the users and addressing them to
the maintenance service teams. In a period of about 15
months between 2018 and 2019, over 2100 O&M failures
reports (intervention “request tickets”) were made in the
Faculty of Engineering, by covering the 40% of the total
reports of the University. In this period, the management
of the request tickets was quite complex and obsolete
in terms of users-stakeholder communication (e-mails,
phone calls), while an automatic process to manage the
requests was limited to the FTD-maintenance service
team interactions. Hence, to identify the requirements of
the overall communication platform, the aforementioned
general criteria [13, 25] have been combined with the
outcomes of an interview with the FTD.

According to the interview, the new communication
platform should: 1) trace unambiguous request data (in
terms of type of intervention request, time of signaling,
position of the damaged/not working element within the
campus layout) and identity the user to activate a direct
contact for further information requests from the FTD;
2) immediately inform the FTD of the failure signaling,
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and keep a copy of it in a shared central database; 3)
immediately send a confirmation to the user and track
the progress in the O&M activity state according to the
FTD-maintenance service team interaction; 4) allow fail-
ures’ signaling from different devices (including smart-
phones) only to a limited number of users who have a
recognized rule within the Faculty (e.g. representatives
of the student body, teachers and researchers, technical

and administrative staff members).

2.3. TESTING CAMPAIGN

The new communication platform has been prelim-
inarily tested by a limited number of users, which is
representative of the building occupants’ typologies
(51 volunteers within professors, researchers, and rep-
resentatives of the student body), from January to Au-
gust 2019. Such a choice allowed improving the system
by direct feedback from them, and different releases of
the platform have been then published thanks to their
support. However, during the test phase, the traditional
communication channel between users and the FTD was
still maintained.

Results collected from the communication platform
in the considered period of 10 months are analyzed in
absolute and percentage terms according to: the type of
intervention, to evaluate the incidence of each consid-
ered building element; the building area where it occurs,
to evidence which part of the buildings are most affected
by the failures; the rule of the user, to evaluate the relat-
ed engagement per typologies; the number of requests
which needed additional information from the users to
the FTD.

3. RESULTS

3.1. USER-CENTERED FRAMEWORK FOR
BUILDING O&M

Figure 1 represents the schematics of the user-centered
operational framework for building O&M proposed by
this work. The framework is based on 4 main pillars (P),
which are described in relation to their main elements

and functions (evidenced in italics in the following).
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Fig. 1. Overview of the proposed user-centered operational framework according to the main discussed pillar (P1 to P4 on the top) and towards

the maintenance strategies (on the bottom).

From a general point of view, Understanding the ef-
fective building use (P1) and Collecting data from condi-
tions-based solutions (P2) can be achieved by means of
BAS-based solutions, and should be integrated by Sup-
porting professionals-stakeholders communication (P3).
Furthermore, Increasing users’engagement (P4) will en-
sure system redundancy and quick-detection of failures,
by promoting users’ awareness towards O&M issues and
checking their level of satisfaction while using the com-
munication systems.

Monitoring systems aimed at P1 and P2 should be
modular, easy-to-implement and maintain, as well as di-

rectly connected to a central elaboration unit within the

BAS (e.g. by using wireless or low-energy communica-
tion systems; LAN and power-by-ethernet solutions),
especially by considering “active” building systems and
devices, such as the electrically-supplied ones (i.e. cool-
ing, heating, lighting, elevators) [1, 3, 10]. The collected
data allow defining if (and how) the monitored element
is used by the occupants, so as to define occupancy and
flows-related actions of the users, but also to check the
state of the components in an automatic manner and ad-
ditionally supply information on failures. For instance,
the integration of sensors in lighting systems within a
BAS-network would both allow to roughly estimate
the lighting time due to the presence of individuals in-
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side the room. Data for automatic monitoring systems
of human behaviors and presence in the building space
connected to P1 will support such kind of analysis (in
the previous example, by giving additional data on the
effective occupancy time). These sensors could also be
used to trace the use of “passive” elements (e.g. doors,
windows, flooring) by the occupants, which can stress
the building components during the time (e.g. for door:
number of openings; for floorings: users’ flows densi-
ty) [1, 13]. Pl-related systems can use [10, 13, 33, 34]:
“collective” monitoring solutions (per room/space/com-
ponent, e.g. elevator), such as ultrasonic or infrared sen-
sors; “object-based” monitoring solutions (per building
component/device, e.g. windows, shadings), such as on/
off (open/close) or power-based control systems; “in-
dividual” monitoring solutions (per occupant), such as
those based on badges or personal devices tracking (e.g.
via wireless connections) of occupants’ position during
the time. “Individual” solutions have a prominent rule
in all the spaces where access control strategies are acti-
vated (also due to individuals’ safety issues) and allow to
include tools for users-stakeholder communication, also
according to P4.

Data from such monitoring systems in P1 and P2 can
be linked to derive occupancy profiles over space and
time, depending on the activities carried out in the build-
ing spaces, in order to create a database concerning the
effective use of the structure by the occupants [1]. This
possibility is essential in complex buildings (such as
universities) where different modes of use over time can
exist, both in the short term (e.g. daily use for students,
researchers and visitors; correlation with the lessons
during the year) and in the long term, that is during the
life cycle of the building (e.g. in relation to the number
of students over time). Building simulation models can
assess how future scenarios could be managed in terms
of O&M tasks (but also in an individuals’ safety per-
spective), so estimate the possible components failures
or unacceptable stress levels due to the building use. This
would lead towards the quantification of maintenance,
renovation and building interventions/modifications
tasks over time and space (e.g.: planning the replacement
of building components; coordinate the cleaning tasks

according to the presence of occupants over time; inter-
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ventions on elevators due to different users’ flow densi-
ty) [10, 35-37]. Comparing predicted and real failures
(and other maintenance actions) allows validating the
simulation process, according to an experimental-based
approach in a long-term perspective. Then, simulation
data will support time-based maintenance (thus moving
towards a proactive approach) [16, 20].

Merging P2 and P3 tools allow a complete control
on condition-based maintenance tasks. In particular, the
automatic detection tools for condition-based analysis
(e.g. triggers connected to stress conditions and failures
of the components) can be supported by in situ-inspec-
tion (through manual/semiautomatic methods, including
both scheduled and one-off inspections) by [10, 38, 39]:
creating centralized operation control platforms to con-
nect the professionals of the maintenance teams and the
stakeholders; managing the staff assignment for building
maintenance when and where they are effectively need-
ed. In this sense, the use of tools based on a multi-dimen-
sional BIM approach can be useful for managing inputs
in structured databases (by component, system, use) [25,
37].

Finally, P3 could be supported by P4 tasks because
of the direct involvement of the users as active subjects
into the failures signaling process for Corrective main-
tenance actions [1, 13, 25, 40]. Such an approach is rel-
evant especially in case of limitation of implementation
of BAS (P2), as well as with respect to the aforemen-
tioned “passive” elements to be monitored. The specific
elements of such pillar P4 for the case study application
of this work are discussed in Section 3.2.

3.2. COMMUNICATION PLATFORM

P4-related tasks shown by Figure 1 are aimed at encour-
aging the participation of users with regards to the main-
tenance issues and at increasing the interactions with the
building stakeholder. Simple communication platforms
can be implemented at this aim to: gather information on
the failures and degradation/abnormality state of the el-
ements; gather feedbacks on users’ satisfaction; interact
with occupants to support “good practices” in the build-
ing use, making occupants aware of the surrounding con-

ditions and benefits of a proper maintenance in respect to
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Fig. 2. Communication platform for the failures signaling and checking according to the general framework perspective and by defining the
relations (black arrows) between the end-users and the stakeholder. The main interfaces of the web-based application are described: after the
login page (A), the main page lists the current users’ request tickets (B), allows creating new ones (C) and checking the status of the existing ones

according to the manager updates (D).

their activities inside the building (e.g.: increased com-
fort, safety and productivity).

According to the general framework of Figure 1 and
the methodological criteria of Section 2.2, the commu-
nication platform developed in this work is based on a
web-based application, which is actually focused on the
users-stakeholder interconnection for failures signal-
ing. Figure 2 traces the general functioning of the plat-
form from the end-users’ and the stakeholders’ sides.

According to the FTD requests, the access to the
platform is only possible for university staff members
and students, through individual access credentials, in
order to ensure consistency between reported mainte-
nance requests (called “tickets”) and effective building
users, in a traceability perspective in the flow of infor-
mation.

As shown in Figure 2, the users can log into the
platform by using an application called “MaintenApp”
(Figure 2-A). The app is available both by smartphone,
tablet and personal computers and was developed within
the PowerApps platform of Microsoft Office 365. In the
main app page, each user is informed of the state of his/
her “ticket” (Figure 2-B).

While creating a new “ticket”, the user is guided to fill
in different form fields, which ensure the introduction of
all the required details for the univocal identification of
the intervention request (Figure 2-C). Firstly, to provide
the location of the failure, a map of the campus is pro-
vided, in combination with information on the building
level and room typology (via drop-down menu). More
precise indications can be provided through an identifi-
cation of the element or the room, thanks to the existing
identification codes placed on the specific element or on
the access door of the room. In view of BIM-based solu-
tions for data storage, this choice could allow a direct
integration between the location of the element, its char-
acteristics and the related history of the “tickets”, thus
allowing failures reports and analysis, which can also be
used to support simulation models (see Section 3.1).

Depending on the type of room and element, differ-
ent lists of intervention categories are activated (e.g.
fire-fighting system, mobile components, building com-
ponents, electrical system, etc.). The exhaustive list is
reported in Figure 4, according to the testing campaign
results. A cascade correlation is established between type
and subtype of interventions, e.g. for electrical faults, the




Vol. 6, No. 1 (2020)

types include interventions on lighting bodies, audio sys-
tem, electrical outlets. In this way, the users are guided
towards a proper compilation of the form by ensuring
the consistency between the input data. Nevertheless, a
further field of “free description” is introduced to obtain
further detail on the failures. Then, the user provides con-
tact information (e-mail address; for employees, internal
phone number), to guarantee the possibility of contact by
the FTD in case of need for further information.

Once the “ticket” has been completed, the user re-
ceives an immediate notification to the inserted e-mail
address, while another communication is sent to the
stakeholder. Then the online database where the “tick-
ets” are organized is automatically updated (i.e. using
the Sharepoint platform of Microsoft Office 365). The
stakeholder can access the complete list of “tickets” from
the webpage or through the dedicated section of the app.

Finally, the stakeholder can update the “tickets” state
via the central online database, to notify the users about
the resolution of the failure conditions (Figure 2-D). Ac-
cording to a BIM-based approach, the online database
can be directly connected to BAS-related ones to ensure

an automatic update of the elements state.

3.3. RESULTS FROM THE APPLICATION TO THE
CASE STUDY

During the testing campaign, although the small partici-
pants’ sample dimension, 151 “tickets” have been man-
aged via the developed communication platforms, thus
involving the 15% of the maintenance requests for the
whole campus of the Faculty of Engineering. 37% of
the “tickets” did not report any information on the “free
description” field. Nevertheless, only 14% of the whole
151 needed further intervention by the FTD to check or
request further data to correctly identify the failure (all
of them were related to Plumbing, Cooling and Heating
systems, characterized by a certain complexity within
the building structure). 62% of “tickets” were sent by the
representatives of the student body, thus highlighting a
greater engagement of students with respect to the uni-
versity employees. The majority of the “tickets” refers to
failures located in the building floors with a mixed-use

(classrooms and offices: 86%), while office spaces (9%)
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and labs (5%) were limitedly reported, also depending
on the user-type related engagement results previously
mentioned.

Figure 3 traces the “tickets” percentage in relation to
the type of space where the failures occur. Most of the
“tickets” are related to common spaces, i.e. corridors,
staircases, elevators, main halls, and other open spaces
where students can wait before and after the lessons. This
result can be essentially due to the high flows of users
inside the structure during the building opening time, as
well as to the limited control of such intermediate spaces
with respect to activities rooms. The same trend involves
the toilets, where similar issues exist. Classrooms and
offices show the same “tickets” percentages, while labs
refer to minimum “ticket” percentage thanks to the high
level of control inside such spaces (i.e. maintenance sup-
port by the lab technicians).

40%

Offices

Tickets percentage [%)]
= — L] 1] w w
(=] v (=] w [=] u
= % ' # #

v

Common Qutdoors
spaces

Type of space

Classrooms Tailet Labs

Fig. 3. Statistics of the maintenance/failures “tickets” percentages in
reference to the type of space in the university campus buildings. Com-
mon spaces include corridors, staircases, elevators, main halls within
the building and other open spaces where students can wait before
and after the lessons.

Figure 4 shows the “tickets” percentage in relation to
the type of intervention. Plumbing, Cooling and Heat-
ing (PHC) systems are considered within the same type
of intervention according to the FTD interviews. This
choice implies the higher number of failures signaling,
essentially due to subtype of intervention concerning
Cooling/Heating systems. In fact, Heating and Cool-
ing related “tickets” correspond to the 17% of requests
(see the light blue area for HC in Figure 4), thus being
comparable to the intervention requests on the electri-

cal systems. From a time-based point of view, requests
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on Cooling/Heating systems were essentially linked to
the winter season (Heating systems; about 55% of the
PHC system-related “tickets”) rather than to the summer
season (Cooling systems). The “free description” fields
(combined with the subtype of intervention list) allowed
a complete definition of the requests.

According to Figure 4, a significant part of the “tick-
ets” is referred to “passive” components (Building com-
ponents plus Windows and doors refer to about the 25%
of the “tickets”, and to about 35%, if also including fur-
niture), thus evidencing the utility of the communication
platform for the control of such elements. Finally, “tick-
ets” organized in the “Others” type are essentially due
to requests about the inaccessibility of some parts of the
buildings during the opening time (e.g. some rooms are
closed or unusable): such kind of requests e affects the
operational tasks inside the spaces (performing activities
by the users) and not to direct maintenance issues. In
this case, the “free description” field allowed a complete

definition of the intervention requests.
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Fig. 4. Statistics of the maintenance/failures “tickets” percentages in
reference to the type of intervention. PHC systems include Plumbing
(P, dark blue area), Cooling and Heating (HC, light blue area) systems,
according to the FTD requests. “Others” includes additional kind of in-
terventions.

4. CONCLUSIONS AND REMARKS

Sustainable building management combines the optimi-
zation of available resources, the minimization of related

costs, and the guarantee of a high level of satisfaction for
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users. In this context, Building Operation and Mainte-
nance (O&M) tasks are one of the most relevant, during
the whole building life cycle, and should jointly con-
sider building components/systems oriented-strategies
(e.g. based on a “condition-based” approach, by using
building automation systems) and the actions of occu-
pants inside the spaces (e.g. based on a “user-centered”
approach). Linking these two key factors will also al-
low improving O&M tasks by including estimations of
the impact of users’ occupancy and actions, by means of
simulation tools, to move from a corrective (and simple
time-based) approach to a proactive one. Meanwhile, en-
gaging the users in the O&M process can ensure a higher
level of satisfaction due to the improved engagement.

This work provides a contribution in this sense, by
proposing a methodological and operational framework
according to the existing literature. In particular, the first
results involve the development and implementation of
a users-stakeholder communication platform based on a
web application, for reporting building components/sys-
tems failures and abnormalities and checking the O&M
action performance. The platform has been tested within
a significant case study (a university campus), by involv-
ing a reduced number of users, so as to evidence its ca-
pabilities and create a reliable system.

Results evidence how the system can support the O&M
process, especially for “passive” components (e.g. doors,
windows, ceilings and floorings, walls, furniture), which
cannot generally be monitored by building automation
systems. Future activities will involve an extensive appli-
cation of the platform within the university spaces used
as a case study, to evaluate its effectiveness as the main
O&M communication tool, over a broader time horizon,
as well as the implementation on other significant public
buildings. Occupancy schedule and spaces use modes (e.g.
activities-based calendar, such as teaching for universi-
ties) can be implemented to correlate occupancy statistics
and failures to O&M tasks. In this way, the system will
provide data for simulation-based approaches in O&M.
Furthermore, automatized communication between a cen-
tral O&M control station and the users could be included
in the communication platform, especially for the issues
related to occupancy of rooms (also in the view of the op-

timization in the number of occupants inside each space,
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e.g. due to airborne disease mitigation or individuals’
emergency safety) and users’ flows inside the buildings
(e.g. elevators’ failures in combination to the planning of
travel paths). Statistics on the “building needs” (efforts
and costs for e.g. energy, maintenance) will be shared with
the users to increase their awareness towards O&M tasks.
Finally, the implementation of technologies for behavioral
monitoring in strategic areas of the building will be imple-

mented to pursue a proactive approach as a whole.
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