
Impossible d'afficher l'image. Votre ordinateur manque peut-être de 
mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez 
l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours 
affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.
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Impossible 
d'afficher 
l'image. 
Votre 
ordinateur 
manque 
peut-être 

Impossible d'afficher 
l'image. Votre 
ordinateur manque 
peut-être de mémoire 
pour ouvrir l'image ou 
l'image est 
endommagée. 
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  systems	
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  Energy-­‐efficient	
  Buildings	
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Consistenze dell’Azienda Ospedaliero-Universitaria Careggi 

74 Hectares 
 
27 Health buildings 

20 Technical and Administrative buildings 
10 Other buildings 
 

14.841 rooms for 306.710 mq 
 
1561 Beds 

55.765 annual admissions 
71.797 annual day hospital- day surgery 
 
130.327 emergency interventions - 
annual  
10.611.854 Prestazioni ambulatoriali  

  

Fonte DPO, sistema SACS, URP – gennaio 2015  

Special	
  Town-­‐Planning	
  for	
  Careggi	
  



1954	
  

1970	
  

1933	
  

1977	
  

Careggi	
  hospita	
  -­‐	
  Story	
  



The	
  main	
  purposes	
  of	
  the	
  “New	
  Careggi	
  plan”	
  are:	
  
>	
  RenovaNon	
  of	
  the	
  buildings	
  
>	
  ReorganizaNon	
  of	
  the	
  transportaNon	
  network	
  inside	
  and	
  outside	
  the	
  hospital	
  area,	
  	
  
>	
  ConcentraNon	
  of	
  funcNons	
  (care,	
  teaching	
  and	
  management)	
  to	
  reduce	
  the	
  number	
  of	
  
buildings	
  and	
  to	
  merge	
  university	
  teaching	
  and	
  research	
  acNviNes	
  with	
  healthcare	
  acNviNes.	
  	
  
	
  

“New	
  Careggi	
  plan”	
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demoliNon	
  around	
  the	
  60%	
  of	
  the	
  exisNng	
  volumes	
  	
  

Special	
  Town-­‐Planning	
  for	
  Careggi	
  	
  



IL LABORATORIO DI MONITORAGGIO - 2002 

IL MONITORAGGIO DEGLI INTERVENTI COMPLESSI 

Governare riqualificazione struttura sanitaria 
=  

Governare processo complesso 
 



SACS	
  SUITE	
  

SACS©	
  has	
  been	
  create	
  for	
  	
  



SACS	
  SYSTEM	
  

S.A.C.S.©	
  (acronym	
  of	
  the	
  Italian	
  “Systems	
  for	
  the	
  Analysis	
  of	
  Structural	
  Assets”),	
  is	
  a	
  suite	
  
used	
  by	
  the	
  company	
  as	
  a	
  structural	
  asset	
  management	
  system.	
  	
  

The	
   SACS©	
   system	
   is	
   a	
   custom	
   Visual	
   Basic	
   soUware	
   that	
   drives	
   Autocad	
   to	
   manage	
   and	
  
analyses	
  digital	
  plans	
  of	
  buildings	
  coded	
  on	
  specific	
  layers.	
  Moreover,	
  the	
  system	
  is	
  linked	
  to	
  
the	
  georeferenced	
  Hospital	
   InformaNon	
  System	
   (HIS)	
  designed	
   in	
  Microso[	
  Visual	
  Basic.	
   The	
  
parNcularity	
   is	
   the	
   “everything	
   inside	
  DWG”	
  approach:	
  all	
  data	
  are	
   stored	
   inside	
   the	
  digital	
  
maps	
  allowing	
  anyNme	
  to	
  rebuild	
  the	
  whole	
  informaNon	
  having	
  nothing	
  but	
  the	
  DWG	
  files.	
  



Detailed	
  descripNon	
  of	
  the	
  SACS	
  system	
  (GIS	
  development	
  included)	
  
Computer	
  Aided	
  Facility	
  Management	
  

Accessibility	
  

Cleaning	
  

Signs	
  

Wiring	
  

Voice	
  and	
  data	
  

Electromedical	
  
equipment	
  

LICENSE	
  (accreditaZon)	
  

SACS	
  SYSTEM	
  



Rooms	
  management	
  

SACS	
  SYSTEM	
  

This	
  so[ware	
  works	
  at	
  a	
  single	
  room	
  scale,	
  
which	
  corresponds	
  to	
  a	
  record.	
  	
  



AutoCAD	
  +	
  SQL	
  Server	
  +	
  .NET	
  

The	
  peculiarity	
  of	
  S.A.C.S	
  system	
  is	
  its	
  capacity	
  to	
  manage	
  digital	
  cartography	
  not	
  
specifically	
  designed	
  for	
  the	
  so[ware,	
  but	
  that	
  could	
  be	
  retrieved	
  and	
  adapted	
  by	
  all	
  the	
  
players	
  that	
  had	
  a	
  role	
  in	
  the	
  implementaNon	
  of	
  the	
  projects.	
  	
  



Consistenze dell’Azienda Ospedaliero-Universitaria Careggi SACS	
  SUITE	
  -­‐	
  Layout	
  of	
  SACS	
  	
  



Array	
  of	
  Data	
  EnNty	
  

SLR: the square-light ratio → 15 bit 
6 bit → Codice Locale 

9 bit → Grado di conformità 
 

medical gasses → 16 bit 
4 bit → Ossigeno 

4 bit → Protossido 
4 bit → Aria 

4 bit →  Vuoto 
 

H: the height of the room→ 10 bit (max 1023cm) 
 

ATU:. → 9 bit (511 unità) 
 

Class (D.U.S.) → 9 bit 
000000001 a 010000001 → Class ID 

010000010 a 011111111 → Non utilizzati 
000000000 → Nessuna Classe per la D.U. selezionata 

100000000 → Classe non selezionata 
 

C.E.I. → 3 bit 
000 a 010 → Gruppo locale 

011 → locale non ad uso medico 
100 → Gruppo non selezionato  

 
Categoria → 3 bit 

000 → Categoria non selezionata 
01x a 11x → Categoria locale 

xx1 → Locale conforme 
xx0 → Locale non conforme 

Rooms Group 

•  DESCR_PIANO: piano dell’edificio del gruppo 

•  NOMEGRUPPO: “P” + livello + “-” + zona cartiglio + 
[CONN] 

•  AFOBLOCCO: ID della D.U.P. del gruppo 

•  NUNITA: numero di ambienti funzionali specifici 

•  PPLL: numero di posti letto 

•  DAI: codice del D.A.I. di competenza 

•  SOD: abbreviazione del nome della S.O.D. (S.O.D. 
singole) o codici delle S.O.D. (S.O.D. multiple) afferenti 

•  ARATT: codice dell’Area di Attività del gruppo 

DESCRPIANO_NOMEGRUPPO_AFOBLOCCO_NUNI
TA_PPLL_DAI_SOD_ARATT 

Detailed	
  descripZon	
  of	
  the	
  SACS	
  system	
  –	
  Array	
  and	
  MetaFile	
  



Detailed	
  descripZon	
  of	
  the	
  SACS	
  system	
  

AutomaZon:	
  departments	
  

AutomaZon:	
  cleaning	
  

AutomaZon:	
  capZons	
  

Stages	
  of	
  data-­‐entry	
  and	
  administra$on	
  of	
  system.	
  	
  



OrganizaZonal	
  chart	
  



OrganizaZonal	
  chart	
  -­‐	
  D.U	
  

Space	
  des$na$on	
  	
  



Web	
  browsing	
  (intranet)	
  

SACS	
  published	
  THE	
  DATA	
  on	
  the	
  corporate	
  Intranet	
  



SACS	
  –	
  San	
  Luca	
  	
  
19	
  Web	
  browsing	
  (intranet)	
  –	
  SACS	
  DWF	
  LAYOUT	
  

………..	
  the	
  system	
  generate	
  reports	
  in	
  HTML,	
  DWF,	
  PDF	
  format…….	
  	
  



Web	
  browsing	
  (intranet)	
  -­‐	
  EureKa	
  

Dynamic	
  report	
  



License	
  accreditaZon	
  

Maintenance	
  FuncZones	
  

SACS	
  –	
  Other	
  Uses	
  

SACS	
  and	
  other	
  modules	
  for	
  accreditaNon,	
  logisNc,	
  facility	
  management,	
  and	
  other	
  applicaNons	
  	
  



SAN	
  LUCA	
  complex	
  	
  

The	
  oncology	
  center	
  named	
  “San	
  Luca”,	
  which	
  
consists	
  of	
  three	
  buildings,	
  as	
  the	
  case	
  study	
  for	
  
validaNng	
  the	
  “STREAMER	
  research”	
  results.	
  	
  
	
  

STREAMER	
  	
  



IniZally,	
   the	
  San	
   Luca	
  Complex	
   included	
   three	
   equal	
   buildings.	
   These	
  were	
   organized	
   according	
   to	
   a	
   simple	
   body	
   layout	
   plan,	
   and	
   they	
  
defined	
  the	
  model	
  upon	
  which	
  the	
  former	
  plan	
  for	
  all	
  Careggi	
  was	
  designed	
  around	
  1920.	
  The	
  first	
  two	
  buildings	
  of	
  the	
  San	
  Luca	
  Complex	
  
were	
  built	
  around	
  1930,	
  while	
  the	
  last	
  one,	
  which	
  corresponds	
  to	
  the	
  one	
  sNll	
  exisNng	
  today,	
  was	
  completed	
  a[er	
  the	
  Second	
  World	
  War.	
  

2015	
  

1920	
  Plan	
  



2015	
  -­‐	
  SAN	
  LUCA	
  complex	
  	
  





!

DAE	
  MODEL	
  

DWF	
  MODEL	
  



CAREBIM	
  –OLD	
  SAN	
  LUCA	
  

!



!



CAREBIM	
  –OLD	
  SAN	
  LUCA	
  

!



CAREBIM	
  –OLD	
  SAN	
  LUCA	
  

doors	
  and	
  windows	
  



CAREBIM	
  –OLD	
  SAN	
  LUCA	
  

doors	
  and	
  windows	
  



CAREBIM	
  –OLD	
  SAN	
  LUCA	
  

Zone	
  and	
  Rooms	
  with	
  SACS	
  CODE	
  



Zone	
  and	
  -­‐	
  funcZonal	
  area	
  

HF H O I H1 H2 H3 H4 H5 A1 A2 A3 A4 A5 U1 U2 U3 U4 EQ1 EQ2 EQ3 EQ4 EQ5 EQ6 EQ7 C1 C2 C3 C4 C5 C6 C7 Ct1 Ct2 Ct3 Ct4 Ct5 Ct6 Ct7 Ct8 L1 L2 CO1 CO2 M1 M2 M3 FT1 FT2 FT3 FT4 FT5 FT6 FT7 FT8 FT9

bulding

functional area dJGA: label only suitable on building scaledJGA: label only suitable on building scaledJGA: label only suitable on building scaledJGA: label only suitable on building scale
Diagnostic imaging

Nuclear medicine

Radiotherapy

Pre-hospitalization 

Endoscopy

Blood sampling/testing

Transfusion centre (blood bank)

Rehabilitation

Outpatient department 

Intensive care ward

High care ward

Low care ward

Medical day hospital D, T, D2, R
Oncological day hospital

Day surgery

Maternity ward

Operating theatres

Interventional radiology

Accident and Emergency (A&E)

Medical testing laboratory

Anatomical pathology laboratory

Internal pharmacy

Sterilization centre

General storages

Kitchen 

Canteen

Medical archive

Admission (reception, information, reservation) 

Garbage room and special materials disposal

Mortuary

Dressing rooms for staff D, D2
Health physics 

Cleaning facilities

Central hall 

Public cafeteria / restaurant (excl. kitchen)

Shops

spatial units

Air lock

Ambulance hall D, T, R
Analysis room

Ante-room

Archives

basement

Canteen

central hall DR
Changing room (personnel)

Conference room

conservation room

consultation + examination room

Corridor

Day room

Delivery room

Desinfection room

Dialysis

Examination room CT

Examination room ECG

Examination room Endoscopy

Examination room MR

Examination room Triage

Examination room Ultrasound

Examination room X-ray

excercise rooms (revalidation) D, T, R
Group room

Holding D, T, R
Internal fire escape stairs

Isolation room

Kitchen

Kitchen cleaning room

Kitchenette

Laboratory

Laundry room

Lift

Medication room

Non-sterile washing room D,R
nursing station

Observation room T,R
Office

On-call staff room

Operation theatre

Operation theatre, Hybrid

patient room

Patient room (birth suite)

patient room (day hospital)

Patient room (Intensive care)

Personnel room

pharmacy

Photocopier room

Prayer room

Preparation room D, T, R
Preparation room for staff

Radiotherapy

Reception

Recovery room

Recycling room

Refrigerating room

Relatives room

Resting room Patient

Resting room Personnel

Resuscitation/Children's ER

Sanitation room

Shop

shower

shower for disabled people

Stairs

Sterile store, Infection control

Store room

Swimming pool

Technical room

toilet

toilet for disabled people

Trauma room

Treatment room ER

Unpacking room

Waiting room

Waste room

label

Bouwcollege layer Hygienic class Access and security User profile Equipment Construction Comfort class Layout Compactness Mass Form typology

HF H O I H1 H2 H3 H4 H5 A1 A2 A3 A4 A5 U1 U2 U3 U4 EQ1 EQ2 EQ3 EQ4 EQ5 EQ6 EQ7 C1 C2 C3 C4 C5 C6 C7 Ct1 Ct2 Ct3 Ct4 Ct5 Ct6 Ct7 Ct8 L1 L2 CO1 CO2 M1 M2 M3 FT1 FT2 FT3 FT4 FT5 FT6 FT7 FT8 FT9

bulding

functional area dJGA: label only suitable on building scaledJGA: label only suitable on building scaledJGA: label only suitable on building scaledJGA: label only suitable on building scale
Diagnostic imaging
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Radiotherapy

Pre-hospitalization 

Endoscopy

Blood sampling/testing

Transfusion centre (blood bank)

Rehabilitation

Outpatient department 

Intensive care ward

High care ward

Low care ward

Medical day hospital D, T, D2, R
Oncological day hospital

Day surgery

Maternity ward

Operating theatres

Interventional radiology

Accident and Emergency (A&E)

Medical testing laboratory

Anatomical pathology laboratory

Internal pharmacy

Sterilization centre

General storages

Kitchen 

Canteen

Medical archive

Admission (reception, information, reservation) 

Garbage room and special materials disposal

Mortuary

Dressing rooms for staff D, D2
Health physics 

Cleaning facilities

Central hall 

Public cafeteria / restaurant (excl. kitchen)

Shops

spatial units

Air lock

Ambulance hall D, T, R
Analysis room

Ante-room

Archives

basement

Canteen

central hall DR
Changing room (personnel)

Conference room

conservation room

consultation + examination room

Corridor

Day room

Delivery room

Desinfection room

Dialysis

Examination room CT

Examination room ECG

Examination room Endoscopy

Examination room MR

Examination room Triage

Examination room Ultrasound

Examination room X-ray
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Group room

Holding D, T, R
Internal fire escape stairs

Isolation room

Kitchen

Kitchen cleaning room

Kitchenette

Laboratory

Laundry room

Lift

Medication room

Non-sterile washing room D,R
nursing station

Observation room T,R
Office

On-call staff room

Operation theatre

Operation theatre, Hybrid

patient room

Patient room (birth suite)

patient room (day hospital)

Patient room (Intensive care)

Personnel room
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Photocopier room

Prayer room

Preparation room D, T, R
Preparation room for staff

Radiotherapy

Reception

Recovery room

Recycling room

Refrigerating room

Relatives room

Resting room Patient

Resting room Personnel

Resuscitation/Children's ER

Sanitation room

Shop

shower

shower for disabled people

Stairs

Sterile store, Infection control

Store room

Swimming pool

Technical room

toilet

toilet for disabled people

Trauma room

Treatment room ER

Unpacking room

Waiting room

Waste room

label

Bouwcollege layer Hygienic class Access and security User profile Equipment Construction Comfort class Layout Compactness Mass Form typology



Interoperability	
  
 

Data Processing Software 
Topography of the land Geo-referenced model Q-GIS 2.8 and 

Sketch-Up 
Network of the roads Geo-referenced model Q-GIS 2.8 
Network of the technical infrastructure Geo-referenced model Q-GIS 2.8 
Functional areas and space units (room level) DWG drawing SACS 
Organisational model (room level) DWG drawing SACS 
Medical equipment (area of activity level) DWG drawing SACS 
Shape of the buildings nearby the San Luca complex BIM model ArchiCad 18 
Structural components BIM model ArchiCad 18 
Windows and shields BIM model ArchiCad 18 
Floors, claddings and ceilings BIM model ArchiCad 18 



CAREBIM	
  –	
  PADIGLIONE	
  SAN	
  LUCA	
  



QGIS	
  App.	
  



CareGIS:	
  contain	
  informaNon	
  about	
  
	
  the	
  logisNcal	
  tunnels	
  and	
  technological	
  networks	
  and	
  types	
  of	
  main	
  plant	
  



Level	
  -­‐1	
  



Level	
  0	
  



Careggi	
  Smart	
  Hospital-­‐	
  wayfinding	
  sistem	
  

“Careggi	
   Smart	
   Hospital”	
   App	
   contains	
   a	
  Way-­‐Finding	
   module	
   that	
   queries	
   S.A.C.S.©	
   and	
  
CAREGIS	
   databases	
   through	
   a	
   web-­‐service	
   and	
   can	
   be	
   used	
   by	
   the	
   ciZzens	
   to	
   be	
   informed	
  
about	
  the	
  arrangement	
  of	
  spaces	
  and	
  paths	
  based	
  on	
  a	
  number	
  of	
  possible	
  searches	
  done	
  with	
  
the	
  key	
  words	
  proposed	
  by	
  the	
  system.	
  	
  
	
  

App	
  	
  -­‐	
  (that	
  can	
  be	
  free	
  -­‐	
  downloaded	
  for	
  IOS	
  and	
  Android)	
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