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Refurbishing a fully functional hospital

Galliera hospital is a historical hospital, built at the end of 1800 and still in use, but it 

needs to be refurbished due to structural inadequacies of the existing buildings. Since 

2000, the hospital administration has been developing concept designs for a new 

hospital to be built on the same site of the existing structure, maintaining the historical 

buildings and demolishing those that are not considered of historical importance. In the 

last years, different administrative setbacks delayed the project but in 2015, Galliera 

hospital was finally able to restart the procedure for the new hospital design.

Figure 1: Model of the historical buildings with the different rooms color mapped in 

Solibri Model Checker. We can see the BIM models for the 10 existing Galliera buildings, 

exported in the IFC format from Autodesk Revit to Solibri.

This case study focuses on how Solibri Model Checker can be utilized in a 
hospital and other asset projects for information sharing and management. 
In the project, I worked as the BIM manager for one of the first public Italian 
administrations applying and developing BIM (building information modeling) 
since 2012.
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The new Galliera hospital design does not consists of a simple new building construction 

with BIM processes and technical design application, but of a much more complex 

operation developed while the existing hospital functionality is kept working before, 

during and after the new building construction. The design of a new building of such 

a public importance as a hospital provides an opportunity also for a cultural change of 

the involved operators.

“Solibri Model Checker is a very versatile tool, 
beyond the well-known clash detection and 
code checking. It proofs strategic for information 
exchange among different applications, countries 
and professionals.”

For the new Galliera hospital, using BIM models to share information among different 

professionals was introduced. For example, information was shared for the medical 

workspace disposition (both from space and scheduling viewpoints) among the health 

department and nursing professionals. This made it possible to optimize the new medical 

workspace disposition, locating the workspaces in an intuitive and immediate way inside 

the BIM models. The models of the new hospital were populated with specific data 

and used as an information sharing tool between the different professionals, including 

engineers, doctors and nurses. The collaboration was further supported by the added 

value of the ability to view the 3D model of the hospital, helping all stakeholders to 

immediately understand the data and design different scenarios.

Interoperability with Solibri Model Checker 

In 2012, as a consultant for the implementation of a smart building management 

system applied to one of the historical hospital buildings, I was able to introduce to 

the project manager of the new Galliera hospital, Eng. Ezio Nicolas Bruno Urbina, the 

different advantages of BIM and the interoperable format, IFC.
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Used tools

The tools that were used for this 
application were the Autodesk 
Revit authoring tool and Solibri 
Model Checker.

Revit was used to add space 
parameters such as timetables 
for employment and occupancy 
scheduled for mornings and 
afternoons, expected activity in 
the hospital ambulatory (oculists, 
orthopedic, gynecology, etc.), 
and the nursing ambulatory 
class (A – one nurse for each 
ambulatory needed, B – one 
nurse per two ambulatories, C 
– one nurse for several medical 
workspaces).

The models were populated with 
Revit shared parameters for which 
the corresponding data were 
provided with very complicated 
spreadsheets. After filling in the 
data, models were exported in 
the IFC format to be opened with 
Solibri Model Checker. In Solibri, 
two information takeoffs were 
settled to show the different, 
optimized morning and afternoon 
ambulatories disposal.

Thanks to IFC, among all different BIM uses, goals 

and advantages, the hospital was able to ask for 

the new hospital design with BIM without asking 

for a precise authoring tool. Since it’s not allowed 

for a public administration party to ask for the use of 

a proprietary authoring tool in tender requirements, 

the interoperability was crucial for the hospital. 

The Galliera hospital project manager and 

I, as the BIM manager, wanted to be able to 

develop clash detection and code validation at 

different design phases. For these reasons, the 

first tool that was selected to be used was Solibri 

Model Checker. In my opinion, it is the essential 

tool that building owners and asset managers 

should use to check and validate designs, and to 

produce information takeoffs that can be shared 

among different professionals and at different 

administrative and technical levels. It was also 

considered to be the core tool to be used by the 

Galliera hospital to check the new hospital design. 

Moreover, the hospital’s objective was to obtain an 

asset management system based on the as built 

data collected during the construction phase, so 

also the quantity takeoff functionality available 

within Solibri Model Checker was one of the 

reasons this tool was considered indispensable 

for the hospital technicians. The great advantage 

provided by Solibri Model Viewer, in addition, is to 

be very user friendly and this helps the information 

sharing, checking and updating.
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Thanks to the profound trust in BIM on behalf the new Galliera hospital project manager, 

Eng. Ezio Nicolas Bruno Urbina, I have been applying and developing BIM manager 

activities from 2012 to 2018, putting into practice BIM processes and procedures 

and applying interoperable tools, among which Solibri Model Checker is at the core.

As BIM represents a set of opportunities and challenges that must be understood 

and caught through a measurable, repeatable and shared approach across all hospital 

sectors, the BIM manager’s job is to develop information flows in order to manage BIM 

processes, not only for different types of tenders (design, build, construction, design, 

etc.) but also for data and information sharing between the various hospital sectors.

Adding value with information sharing

Solibri Model Checker is a very versatile tool, beyond the internationally very well-

known clash detection and code checking functionalities. The tool proofs strategic for 

information exchange and management among different applications, countries and 

professionals. For example, Solibri Model Checker has been used for European project 

development to share information among different project teams in different European 

countries and different tools. It extends not only to the AEC (architecture, engineering 

and construction) world, but to the sanitary world, too.

For data sharing in the European Smart Cities INDICATE project, Solibri information 

takeoff was used to share MEP (mechanical, electrical and plumbing) zoning data 

between Galliera hospital technicians and Virtual Environment IT developers for IES, 

the company to perform energy analysis scenario comparison. The difficult task was to 

share MEP data and different conditioning and heating systems used in the historical 

buildings with Irish IES IT Developers. Hospital installations are very complex, especially 

for those in the historical buildings, where, for example, some floors of some buildings 

(or even some rooms in the same floor) are served by different kinds of installations. 

Information sharing applied through repeatable processes and interoperable tools 

should be developed, utilizing new technology applications, in all asset management 

contexts, not only in the AEC and hospital ones, and Solibri Model Checker can be 

“the” tool to share information in that sense, too.
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Figure 2: This picture shows a spreadsheet developed at the beginning of the European 

INDICATE project and replaced by the Solibri Model Checker information takeoff. The 

existing Galliera hospital consists of 13 different buildings. To populate energy models 

to make simulations required by the INDICATE project, the consortium members needed 

Galliera technicians to provide them with energy data of different rooms belonging to 

different plans on both the existing buildings and the new building under design. I was 

asked to fill in these Excel files, where, for each building (spreadsheet), each row is a 

room and each column different relevant data. Excel files would have been very long to 

be filled in, and also very difficult to check and especially to be understood and used by 

the INDICATE consortium technicians, so I used another way to share the data, applying 

Autodesk Revit MEP zoning, exporting it into the IFC format and sharing it using the 

Solibri Model Checker information takeoff.

“To begin with the end in mind” are the seven words that should be always kept in mind 

and that summarize all the BIM processes to be developed not only within hospital BIM 

management, but in every asset management application. 

While the begin can be the design of a new facility, in this case the design for 

the new hospital, the end is the facility asset management. The new design can be 

the driving force establishing new BIM processes (the “begin”), while the new facility 

management (or an existing facility management) is the “end”, in other words, the 

scope of the BIM processes.

6QUALITY BEYOND CONSTRUCTION IN AN ITALIAN HOSPITAL



An “end” that moves into daily process management, that can be optimized and 

managed in lean processes, too, where the information is the true richness, as it is 

organized and shared among the different professionals to improve management and 

constantly keep the attention focused, in case of a hospital application, on centrality 

of the patient and of the hospital staff, for example. Generally speaking, organized and 

shared information is always a source of richness, providing further time and budget 

for other topics. An end that is a begin and vice versa: the development of procedures, 

management and information exchange processes is at the base of a successful asset 

management system.

“Solibri Model Checker is the essential tool that 
building owners and asset managers should 
use to check and validate designs, and to 
produce information takeoffs that can be shared 
among different professionals and at different 
administrative and technical levels.”

Solibri Model Checker, together with the free viewer, can be used to share information 

in an intuitive way. The user-friendliness of the tool allows anybody to understand, use 

and check data. As the AEC chain benefits enormously from design and construction 

model sharing, for example, in order to identify interdisciplinary interferences (clash 

detection) and develop controls for compliance checks (code checking) with design 

and regulatory requirements, in the same way also sectors which are not purely AEC, 

such as those related to hospital activities, can greatly benefit from having available 

information that can be easily viewed, updated and managed according to coded and 

shared procedures.

Solibri as an information sharing tool in procedure applications 

There are great advantages offered by BIM modeling in terms of sharing information 

even between different sectors and skills. The objective of my project was to develop 
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procedures in order to use Solibri Model Checker 

application to extract, from BIM models, necessary 

and sufficient information for organizational 

simulations and core and non-core aspects of 

present and future software tools.

The following presents some information 

exchange application examples developed so 

far among different fields and sectors. They 

demonstrate that BIM processes are not strategical 

and applicable “only” to AEC or new design or 

construction contexts. These fields are going to 

find more and more applications in multidisciplinary 

information sharing.

MEP zoning information sharing within the 
INDICATE project

The aim of the European INDICATE project (2013-

2016) was to support stakeholders in the transition 

towards smart cities by providing an interactive tool 

to support decision-making for urban planning and 

design. The tool assesses the interactions between 

urban objects and spaces, buildings, electricity 

grid, renewable technologies and ICT as well as 

recommends options for optimizing infrastructure, 

installing technology, and providing cost effective 

utility services. One of the pilot sites was the 

Galliera hospital, and as the BIM manager, my job 

was developed to achieve the architectural model of 

historic buildings. This activity required a complex 

reconstruction and processing of the available data.

“Solibri Model Checker is one of 
the essential tools that designers, 
buildings owners and asset 
managers should use to check and 
validate designs, and to produce 
information takeoffs shared 
among different professionals 
and at different administrative 
and technical levels. Moreover, 
the great advantage provided 
by Solibri Model Viewer is the 
user-friendliness, helping in 
information sharing, checking 
and updating. Interoperability 
with IFC and .BCF facilitates 
information sharing among not 
only designers and construction 
teams, but also owners and asset 
managers to create checking-
coded and repeatable processes, 
which, in turn, result in reliable 
information.”
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Figure 3: MEP zoning of one of the historical buildings, called building “B”. Each zone 

has a different color representing different MEP zoning. Information takeoff shows 

details of each MEP zone. Parameters are filled in in Autodesk Revit and exported in the 

IFC models. Comments (in the third column of the information takeoff) show the type of 

MEP systems serving each zone.

Through the BIM model of all historical and monumental buildings of the existing 

hospital, all consortium members of the INDICATE project could share MEP data on 

the individual rooms (approximatively 3000) through appropriate information takeoffs 

from Solibri Model Checker. The information was shared using BIM models, their 3D 

display and data specifically inserted into the models themselves (i.e. what is meant 

by “I” of Information inside of the acronym BIM) and the applicable technologies 

(free visualization tool and information takeoff from Solibri Model Checker as well 

as authoring tools) instead of Excel files that are difficult to be compiled, explained 

and understood. This way, data sharing was immediately visualized, understood and 

verified. For the Galliera hospital, I organized information exchanges within Solibri 

Model Checker in order to provide data for other INDICATE partners (in particular IES, 

the company to perform energy analysis scenario comparison) with unit of measures 
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and 3D visualizations that were easy to use and immediately usable. Thanks to the 

free Solibri Model Viewer, indicated partners could rapidly access and share the data.

The BIM models were used to locate and calculate volumes of different MEP 

zones in historical buildings. This data was used for the IES calculations. The MEP 

zoning was defined within the Autodesk Revit authoring tool, using MEP spaces and 

zoning. Due to the complexity of the MEP hospital installations, especially in historical 

buildings, retrofitting, revamping and changes happened in a very heterogeneous way.

Figure 4: MEP zoning of one of the existing buildings, called building “A”. In this building, 

MEP installations are very complicated also because the emergency and operating rooms 

are located here. Each zone has a different color representing the different MEP zones. 

The Solibri Model Checker Information takeoff shows details of each MEP zone. Locating 

building position and the correspondent MEP is much easier with a 3D model rather than 

with spreadsheets.
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There were 10 historical buildings involved in the Indicate Energy model, comprising 

of about 600 rooms. In some cases, within the same historical building, some rooms 

are served from Air Handling units (AHU), some have no AHU but just radiators, others 

have radiators and fan coils. For this reason, at the beginning of the INDICATE project, 

I was asked by IES to fill in spreadsheets, where for each room in each of the historical 

and new hospital buildings I was asked to type in data such as technical air handling 

data, wall specific heating capacity, transmittance, conductivity, exhaust flow rate, 

etc.). Using Autodesk Revit to create and fill data relevant to MEP zoning and to Revit 

Spaces, all the models were exported into IFC and opened in Solibri Model Checker, 

where information takeoff was created to show the requested data in the 3D model. 

Moreover, rather than filling in spreadsheets for IES, the IFC and Revit models were 

shared, and also imported in a Virtual Environment with two big advantages. First, 

the information collection was clearer, more controllable, and quicker, and second, 

information sharing was much more intuitive, especially for the IES developers who were 

Figure 5: View to the MEP zoning of the new and existing Galliera hospital buildings in 

Solibri Model Checker with the information takeoff. Apart from the 3D model visualization, 

the Solibri information takeoff provides immediate area and volume data associated with 

each MEP zone and type.

11QUALITY BEYOND CONSTRUCTION IN AN ITALIAN HOSPITAL



able to graphically and geometrically locate the different MEP disposal.  I can evaluate 

that thanks to the BIM model usage, there was a 30% time saving in collecting and 

sharing MEP data when compared to developing it in the Excel-based, traditional way.

Data sharing among hospital staff 

Within a hospital organization, among different medical and sanitary structures, 

there are also administrative and technical ones such as the technical office and the 

procurement office. The latter manages, for example, the cleaning services of the 

hospital, crucial from both the sanitary and the economic point of view. Cleaning 

procedures and costs vary depending on the risk level. For example, operating 

rooms have the highest risk level in comparison to the hospital wards. Having the 

occupancy data continuously updated is also crucial for cleaning to serve optimal 

provision, and it is quite a difficult task with more than 3000 rooms to manage. 

Figure 6: All the medical rooms in the hospital are shown in orange in one clear 

visualization, providing geographical position, area values, belonging structure and risk 

level (still to be filled in this case) and the cleaning cost.
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To help and support procurement staff, a procedure was developed to use BIM models 

as a central data repository of room areas, occupancy and risk level. Solibri Model 

Checker was used to develop a quantity takeoff for organizing data in the same way 

that the procurement staff is used to seeing it with the spreadsheet, but now with the 

great further help of the 3D visualization.

This sharing procedure and using Solibri Model Viewer allowed the procurement 

office technicians to display information within the existing 3D hospital facility models, 

with mapping and identification information useful for the management. Beyond 

providing an effective visualization tool, BIM models and coordination procedures allow 

sharing and updating data as well as area calculation control, organizing the data by 

risk level and corresponding cleaning costs.

In this case, too, the great added value provided by Solibri is to be able to set 

information takeoffs within the tool. They can be viewed and revised by professionals 

who are not used to modeling and drawing tools, but who are helped by the user-

friendliness of the free Solibri Model Viewer. The great advantages provided by the 

development of this kind of data sharing are:

1. data are updated in an organized and shared manner 

 and using defined procedures,

2. the last update responsibility is clearly defined, and 

3. the data updating procedure is fast and reduces errors 

 and uncertainties.

Models were prepared by the technical office, a BIM specialist, with the relevant 

parameters within Revit. The parameters added for data sharing with the procurement 

offices were room occupancy, risk level (relevant to the cleaning procedures to be 

applied), and cleaning costs. Through a shared procedure between the technical office 

and the procurement hospital employees, BIM models became the main source of 

information when it comes to area calculation. When areas are updated from Revit, to 

record any changes due to the new designs and/or refurbishment, for room occupancy, 
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a special spreadsheet was created to be filled in by the procurement staff, instead. 

Once the spreadsheet is updated, the hospital BIM specialist or BIM manager, thanks 

to a Dynamo script, updates the Revit model data. The updated models are exported 

into IFC and opened in Solibri Model Checker where a correspondent information takeoff 

created for the procurement staff is executed. This way, the procurement staff can open 

models with Solibri Model Viewer and use them both to check the provided data and to 

have a 3D view of the entire hospital. With the information takeoff, the procurement 

staff can look at the data on different spaces, check areas, observe the geographical 

position, and see all the data that populates the BIM models in a very user-friendly 

way. As showed in Figure 7, the information takeoff is created representing exactly the 

same rows as in the spreadsheet used by the procurement staff.

The benefits of data sharing and workspace optimization 

In the project, the great benefit provided by BIM was that the data were graphically 

viewed in a 3D environment, and spaces were also allocated looking at their positioning. 

For example, looking at the 3D model, it was possible to locate orthopedics’ rooms 

close to lifts, and oculists’ rooms close to the waiting area. 

Figure 7: Spreadsheed providing design data on the medical offices. The variables are 

schedule (morning and afternoon), occupancy, and ambulatory class. The cell colors 

vary depending on how the different paramaters are combined. Moreover, there is no 

geographical definition, while in the 3D models, it is possible to spatially locate each 

ambulatory within the entire hospital context, as shown in Figure 8. 
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What is more is that in a 3D environment, changes during the design phase were 

controlled and shared among all the different professionals in a fast and clear manner. 

Thanks to the Solibri information takeoff, it was possible to shift from morning to 

afternoon schedule with only one click, and using Solibri Model Viewer, these data 

were also shared among professionals not accustomed to using Revit. This was further 

made easier by the fact that Solibri Model Viewer, once the relevant information takeoffs 

are defined within the Solibri Model Checker, is very user friendly.

Figure 8: All the medical rooms in the hospital are shown in orange in one clear 

visualization, providing geographical position, area values, belonging structure and risk 

level (still to be filled in this case) and the cleaning cost.

Morning occupancy

Afternoon occupancy
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The digitalization evolution

The BIM project and the BAM (building assembly 

model) construction development of any complex 

asset (new or refurbished) whether that be a 

hospital, highway or railway, should be entirely 

based on digitalized processes and models.  Having 

different design disciplines, the BIM model grants, 

among other advantages, clash avoidance, code 

and standard compliance thanks to coordination 

procedures and the use of tools such as Solibri 

Model Checker and its interoperability with other 

BIM tools such as authoring tools, and planning 4D 

and 5D tools. BIM and BAM improve site planning, 

facilitate coordination and cost control, and grant 

up to 30% of savings in construction costs.

For these reasons, asset owners and managers 

should develop and improve models and processes 

with the purpose of reaching the BOOM (BIM 

Operation Optimization Model or Building Owner 

Operator Model) asset, that is, reaching the 

optimum of assets maintenance. However, it does 

not limit to that. BOOM is “the end in mind” that 

should be found in all BIM applications of different 

asset organizations, applied both to new and existing 

assets. BOOM should be seen and developed as the 

information sharing and single data repository for 

assets through which designers, builders, facility 

managers, and all different professionals (health 

professionals such as doctors and nurses in a hospital 

application, for example) are able to collaborate and 

ELISA SPALLAROSSA

BIM manager in the Archimede 

Srl Engineering Company, and 

has been, for the last three years, 

chief engineer and BIM manager 

at Galliera Hospital in Genoa, 

Italy. Her experience begins with 

infrastructural design and bridge 

and building management systems, 

and continues with in-depth 

knowledge in BIM application, 

processes and contract language. 

Over the past years, she has also 

been teaching BIM for students, 

for example, in the School of 

Engineering of the University of Pisa 

and companies, for example, in the 

Building School of Genoa, and she 

is both a MRICS (Royal Institution 

of Chartered Surveyors) chartered 

surveyor in project management 

as well as an ICMQ Certified BIM 

Manager. In the course of her work, 

she has been studying and applying 

Solibri Model Checker widely.

16QUALITY BEYOND CONSTRUCTION IN AN ITALIAN HOSPITAL



access all the needed information. This is, indeed, an ambitious goal, the realization of 

which is based not only on economic and technical aspects, but also on information, 

experience and skill sharing. The greater challenge is winning skepticism and inertia to 

changes, which can be obtained also by motivating technicians and administrative, 

medical and nursing staff (for a hospital) or, say, teachers and professors (for a school 

application). This helps to create the necessary willingness to make the goal achievable 

thanks to the essential cooperation between the people, and the essential operational 

and technological collaboration and interoperability between the tools.
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