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Dr.

Zdenék Rudovsky

BIM manager, Department of construction and investment, Rector’s Office,
CTU in Prague

BIM manager, Department of Construction, New Nuclear Power Plant in
Dukovany Site, CEZ

FM-data related specialist, openBIM promoter, experienced in government-
BIM data standardisation

. Simon Ashworth, Mitarbeiter am IFM der ZHAW, Moderation

Forschungsschwerpunkt BIM und andere Digitalisierungsthemen in Bezugauf
Immobilien und FM

Uber mehr als 20 Jahre praktische FM-Erfahrung aus den Unternehmen Serco
sowie der britischen Verteidigungsakademie

Seine Forschungsergebnisse sind unter Researchgate frei verfiigbar
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Critical success factors

A knowledge
)8 tools
~ Data: checking, interpreation, processing
data

Readable, reliable, complete, consistent

rules

For data: content, structure, values






Space

measurement
and QA/QC in bim
classification data driven
standard projects

(standard based
on EN 15221-6)

FindCAFM.com

Benchmark of
CAFM systems

Content
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21.6 + further development {2 years)




Space measurement
and classification standard
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The need for a clear standard



21 public universities

110 mil. Euro spent on
university construction

projects
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government ministry university

Ministry of education,
youth and sports

How are the resources distributed

faculty

10 mil. Euro spent by CTU
in Prague in 2022 on
construction projects

housekeeper




Key values
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Facility
Space measurement Space classification Technical state Capacity
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Inaccuracies in measurement

Max difference in net usable area

100%

Max difference in net area
60%

v . MINISTRY OF EDUCATION :
Ing. arch. Zdenek Rudovsky, Ph.D. IXS[ YOUTH AND SPORTS (U T tion




lnaccuracies in metrics

Example A (280,64 m?)
Example B (303,25 m?)

Difference
8,2%
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Inaccuracies in room naming/descriptions

Number of identical expressions for room purpose between universities
Note: identical terms within the same university are counted only once

|
Same on 4 11
universities
Same on 3 . 25
universities
Ssameon2 [
universities




CTU in Prague — areas according to faculties

Total m2: 531 032 m2
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Areas addressed

Za\

Facility
Space measurement Space classification Technical state Capacity Accesibility Users
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Users addressed

| governmen t ministry university faculty housekeeper

Users adressed




Analyses

Analysis of existing methodologies for measuring and classifying spaces

Analysis of current portfolio technologies



Pre-selection of methodologies for assessment

EN 15221-6
Space standard

CENTRALNI REGISTR
ADMINISTRATIVNICH BUDOV

IPMS =

WWW.ipmsc.org

# OMNICLASS

A Strategy for Classifying the Built Environment International Property

Measurement Standards: Office Buildings

r BYLLCERIETS VIDENSCENTER
Sve n Sk byggtjéns " International Property Measurement Standards Coalition

Note: in Switzerland also the SIA 416 can be involved in assessment


https://www.ginesta.ch/resources/public/lava3/media/kcfinder/files/Fl%C3%A4chenkennzahlen%20SIA%20416%20Norm.pdf

Evaluation

Partial evaluation - standardized

Common features Space classification Metrics

120%
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HIMPS m15221 mBOMA FICM mCRAB mCoClass mCCS mOmniClass mideal



Real estate portfolio technology
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Paper drawings

]
]
Excel sheets
Editable digital drawings
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Standard development and
implementation



Implementation process
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Incorporating
comments

\Methodologyl
\ Review l

Design

) Publication



All universities consensus
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Building condition assesment

* More than 3000 building janitors on all
universities

e Each year assesment

 Balance between: - -

simplicity and precision




Building condition assessment

without the need for . .
. need for partial reconstruction
reconstruction
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Building condition assessment

Var.1

without the need for . .
I need for partial reconstruction

I reconstruction
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I system system system system
roof covering I
facade I category 3/4
fillings I category 1/2 I 3 - max. 2 long-term durability elements
T 1 - building up to 10 years old I types for partial reconstruction

I 2- building over 10 years old 4 - min. 3 long-term durability elements
HVAC I types for partial reconstruction

ﬂfaﬁ——L——————

need for partial I/ithout the need
reconstruction I)r reconstruction

4 - max. 2 long-term durability elements
types for partial reconstruction
5 - min. 3 long-term durability elements

I n types for partial reconstruction
I I I I B B .

wn
s
C
£
Q
G; I roof covering I
=t I facade I category 2/3
o) - 2 - max. 2 short-term durability elements
e fillings _ ! l
© I eeiidens) I types for partial reconstruction category 4
S 3 - min. 3 short-term durability elements I
© I HVAC I types for partial reconstruction I
g surfaces I
+— roof covering
I
put facade I category 4/5
@)
<
wn

fillings
(doors/windows) I

HVAC

category 3

surfaces

long-term durability elements

found
ation

horizontal
support roof
system

horizontal
support
system

category 5

category 5/6
5 - max. 2 long-term durability elements
types for complete reconstruction
6 - min. 3 long-term durability elements
types for complete reconstruction

category 6



primary (p-xxx)
administrative (p-3xx)

15221-6 + further development (2 years)

Space N

external additional space (v-900)
— —=

classification  H=w.

T
] amenity (v-xxx)
| hygiene (v-1xx)
__ toilet (v-130)
primary (p-xxx) \
administrative (p-3xx)
non-academic (p-320)

circulation (k-xxx)
vertical (k-2xx)
staircase (k-210

circultion (k-xxx)
horizontal (k-1xx)
transit (k-120)

technical (t-xxx)
technology (t-1xx)

other (t-190)

stacker technology (t-190-9

amenity (v-xxx)
parking (v-2xx)
arking stacker (k-210

~



pace classification

Code:

p-210

Name:

teaching laboratory

Definition:

Teaching laboratories are specialized spaces used primarily for regularly scheduled teaching, used for activities that are
linked to a specific topic or scientific discipline. Planned teaching typically means regularly repeated lessons according to
schedules, regular courses, etc.

Description:

Laboratories are characterized by a special purpose (equipment, surfaces, conditions) or a specific arrangement
(disposition, configuration or mutual arrangement) of the space, which limit the teaching activity to a certain discipline or a
closely related group of disciplines. These activities can be individual or group in nature, supervised or unsupervised.
Teaching laboratories can further be divided into six basic categories according to the FORD classification - Fields of
Research and Development - Structure of scientific fields according to OECD (Organization for Economic Co-operation and
Development) @& http://www.vyzkum.cz/storage/att/E6EF7938F0E854BAE520AC119FB22E8D
/Prevodnik_oboru_Frascati.pdf

is recorded The capacity .

Limitations:

These are not teaching spaces (p-100) , the use of which is not tied to a specific topic or scientific discipline. These are not
R&D laboratories (p-220) , in which research and development activities mostly take place.

Synonyms:
study, laboratory, laboratory, workshop

Examples:



Space measurement | — elevator vs shaft




Space measurement Il — staircase 1st floor

circulation (K-xxX)==—
vertical (k-2xx) J ‘ .
staircase (k-210) ' circulation (CA)




Space measurement |l — staircase 2nd floor

circulation (k-xxx)
vertical (k-2xx)=
staircase (k-210) \'\

circulation (CA)




Staircase

The area of the staircase is
calculated as the projection of
the staircase onto the
horizontal surface.

The area of the staircase
underneath is added to the
given level.

The area of the stair mirror is
not included.

On the lowest floor, all floor
area at floor level is counted.




Sanitary area

Installation partitions up to a
height of 1.2 meters count
towards the floor area.

Sanitary walls (not over the full
height of the room) count towards
the floor area.

INSTALAC =N/
"\ SANITARNi STENA

S
Ni PREDSTENA




WWW.bim.cvut.cz/msmt



Call for further development

* Translate to other languages

e Adapt to other country norm
* FM space benchmark accross universities

p4 / MINISTRY OF EDUCATION OF TECHNOLOGY
Ing. arch. Zdenék Rudovsky, Ph.D. %| WY OF B m— H




Standard implementation example
BIM project
Campus Albertov (325 mil. Euro)




Need of..

* Consistent and fast space QTO
* Clear classified spaces according the Standards



QC/AC process

client
o— @

BEP client specialists
I |
(A . issues

modeling rules i
J |
| l

4
EXPOrt s—) (% s U plO (] w—
Authoring tool IFC BIM Checking tool

model 4

issue export

———————)

own checks/issues

e= a=solving issues® == == e= a= e "
comunication of owners issues

engineers

constractor



Rules (BEP) vs check in the tools (smc)

l check result ssue
°
§ ﬁ manual <
rule ] ,
OO0
—

automatic



Check of project information

e Manual 2D

e Manual 3D

= Semi-automatic

e Use of filters, coloured views, classification, QTOs, etc.

More advanced method
higher data reliability
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e Automatic

e Database checks, with predefined right/wrong detection




Check of project information

e Manual 2D

e Manual 3D

= Semi-automatic

e Use of filters, coloured views, classification, QTOs, etc.

e Automatic

e Database checks, with predefined right/wrong detection




Example of automatic check

Solibri Office - 20210204_modelSS

<D C Qsny Dmev @ ) r1~@v®v@ Q @ Q @ Ckv@m]@ Search

@) CHECKI.. B 4 & ® & CheckModel ¥ B Report 5 2 TOOLS B @ INFO B8 ® 3D B
N A
Ruleset - Checked Model VYIBAAL L XV <vHiI>vR aae
v E] 29 _Popisné viastnosti A Unallocated Area
» (3] Objekty FARAS Description  Hyperlink
» (8 11_Znaceni FAN

v (8] 80_Pfifazené prostory

Unallocated Areas

» (8 27_Smysluplné rozmér X v

z I < CLASSIFICATION B
» (5] 24_Definice otevirani ¢ X v :
> [ﬂ 41_Prostorova pfisluén X v k" h D =HOK 2 @ [?
v (3 44 _Prostory » & Building Elements - Ge  ~

& The Modsl Shanld =) 3w |V & [fcCovering:Predefined

» & nosneXnenosné_V2

Y. RESULT SUMMARY @ B Repot (7 » @ oteviréni dveii
A X v » & PredefinedType
Issue Count 2 1 1 4 0 » & SNIM
Issue Density 0.17 0.087 0.087 035 0 < Space Grouping
» &) Space Usage
» & stavajiciXnovéXbouran
O RESULTS 8 -
No Filtering ¥ @ Automatic ¥ 3086 & REPORT B8

=

Results RNa)

3 Unallocated Area [4/4] . Al

v (3] Unallocated Area in (A) 1PP (14.07 m2) [2/2]
|

a

74 “ Stiecha 88
Ly |

o

» X Unallocated Area (12.88 m2)

» X Unallocated Area (1.19 m2)
» (2] Unallocated Area in (A) 3NP (8.02 m2) [1/1]
» R linallncatad Aras in (8) IND (2 AN m2) 1171

Role: Architectural Checking Selected: 0




Example of poloautomatic checks
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S

findCAFM.com

Tool to find the best fit CAFM solution
Assesment of cca 400 CAFM features

Cca 10 hours of features checking/per CAFM -> recorded for further confirmation



Real Estate Software Guide

Swiss Edition 2018
Klaus Treff
Thomas Steiner

Fa.c?I?ty - pipua G=FMA

inside o i3
- Manager COﬂSUltantS German Facility Management Association

MarktUbersicht
CAFM-Software

2022 GEFMA 940

Implementierung und Datenerfassung
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Need for proper tool

5| GTSolution CYUT-2.10.5 (CVUT_PRO) - rudovzde - [Mistnosti] _ 0 e
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Stavbr 2 Praha Vanidkova
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& Zmény mistnos
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Vchody Kolejn .
Rekonstrukce t FBMI Kladno - Koke G namést «—q
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findCAFM — benchmark of CAFM solutions

3 4

.{_-.
§

OVERVIEW AND COMPARISON OF
CAFM SYSTEM FUNCTIONALITIES

The project presents an overview of functionalities and a comparison of the properties of
individual CAFM systems. The database has thematically sorted queries about whether a given
CAFM system includes the relevant feature or functionality. The database also contains
descriptive characteristics that specify the possibilities of implementing CAFM systems. For the
objectivity of the review, we verified all data.

INFORMATION ABOUT CAFM ‘ ‘ ABOUT THE PROJECT




Select CAFM solution

You can select up to 4 CAFM solutions at once

(] aFm (] Archibus
(] GTFacility (] oiify.10

(] urBIDO (] pit-Fm
(] twiGis

Detailed overview Quick overview

‘ Back

the more solutions
are comming



Scope of benchmark — features in the fileds

Records Graphics Processes System
System allows... System allows... System allows... System allows...

General General Workflow

Properties Operation and Maintenance Environment

Technology n Localization
Documents r par Notification
Integration

Support



Benchmark table

Graphics

System allows...

v BIM

> Work with the displayed model

v IFC

import of arbitrary objects from IFC to CAFM _ X X X _ v X X — v x X
display of the tree structure of the project (‘Spatial Structure' concept) —_ x X X _— v X v —_ v X X
display of all IFC properties ('Property Sets' concept) — x X x — v X v — v X X
add or edit IFC properties and property groups incl. entry into the IFC model (the

'Property Sets’ ::)onF::ept) PR e ’ - * . x - * . x - * . x
display of links of elements to a group/system/zone ('Group Assignment’ concept) —_ x X X _— x X X —_ v X X
display of elements according to project type ('Object Typing’ concept) _ x X x — x X x — v X X
display of elements according to project type ('Classification’ concept) — x X X — x X X — v x X
display elements by layer (using IfcPresentationLayerAssignment data class) —_ x X X _ x X X — v x X

v CAD

v General

direct link to DWG/DXF without intermediate import/export to your own drawing

format, for this:
® use of DWF/DXF drawing elements for automated editing of data objects —_ X X X _ v X v — X x X

®  writing non-graphical information into a DWG/DXF drawing —_ x X X _— v X v —_ v X X



Platform
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Analytical tools

e = ® o G

v BIM

> Work with the displayed model

Graph Of SEIECtEd questions n Show only selected questions

GTFacility Olify.10 URBIDO
;) (g (- 0 Ch (g (- 0 Ch (g (- 0

0/4 0/43 0/43 0/43 0/4 9/43 0/43 2/43 2/4 28/43 0/43 0/43




Call for further development

* Translate to other languages (now EN/CZ)
* Benchmark more CAFM solutions
e Turn to international benchmark -> ready to share licence



Pilot project BIM vs CAFM

e Olify.io
e Urbido.cz



what didn't fit in the FM section

* BIM -> design review during the BIM project CDE vs Check tools
* BIM design analyses
* common



[1ze31] [June 21, 2006 - 04:13 ]
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thank you for your attention
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