Building the
Digital Twin

OpenBIM-driven
Quality Management
in Complex Projects -
from Design
Coordination to
Facility Operations
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rORMITAS

Driving digital construction

B 25+ 55+ 500+

Years in business BIM and digitalization
projects implemented

rORMITAS



Locations

* Aachen (Headquarters)
* Berlin

* Cologne

* Erlangen

* Athens




| . The
44 building

% in North Rhine-
* . Westfalia,
L. Germany, to run

E? on its model,
_Z and it’s a lab.

!:
4
bel -

Center for Metabolic
Research (METABOL)

New laboratory
building

NRW's first model-
based building

\ operation

* OpenBIM from
design to -eperations

Source: medfacilities




A

Building
OPEN BIM WAS Owner
NOT JUST A l]u% @
PHASE - IT WAS , 1 -
THE WHOLE Project Facility
PROJECT Manager S ®|FC / Manager

‘U& <> <> {Eé
Pl £h
Contractor

& =

Vendor BIM
Manager

OpenBIM throughout the entire

lifecycle
EIR / BEP E— CONSTRUCTIO E@

OPERATIONS

SETUP N

Digital Twin
Handover
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Quality isn't modeled in, it's specified before
anyone opens the s

Jan Philipp Mertens
Konektor |« ziee fs *x & @mm@mm,msde

O ommentare —

KX a & Ausgewahite Modelle > @m v CO n S i Ste nt

Riumlich Zonen Systeme >

Filter + o E— I F c

Elemente nach Prufpflicht vB8® (Dzsfws,)osw,swu,n ifc

BEP
~ @ Q Robert-Koch-Stralte stru tu re

M
—
P

Elemente nach Standort (Technischer Platz)

I l == Elemente nach Standort (Technischer Platz) - K... v @ o5
M 3 Fire Rating . @ € UG.02_0krF
. Geschosse 8 ® uc.-01_OKRF
— ge
— I[F Heizungselemente nach IfcBuildingStorey I EG.00.OKRF:
B 8 € 06.01_0krF

Soundproofing Requirements 23

. Fire Rating 4

LOI Requirements n

2 € 060 RF

>

>

>

>

> B € og
>

> B € 06.04_0KRF
>
>

” L BW {12 8 € 06 05_0krF
£ = — e b & © DA 06_OKRF
= =% G > @ IfcSpace
T ~v O @ 051.051_5 KA T_N.ifc
” (400272)
~ O Q Robert-Koch-Strafe
v Ohost
> O € uc-02_0krRF
> 00 @ uG-01_0KrF
S > O @ EG.00_0KRF
\L// > O ® 06.01_0KrF
> [ #® ncn2 okee
The specs made visible
St r u Ct u re d y Fire Rating € /' || Soundproofing Requirements € /|| System Type ® J
cons i stent BBW 71| 32dB 149 || DOMESTICCOLDWATER 13545
BW 12 34dB 210 DOMESTICHOTWATER 6
I F C d a ta b 37dB ELECTRICAL
fbG 42dB HEATING
fbT A4dB NOTDEFINED
fh 45dB SEWAGE
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Interfaces were solved in the model, not on site

I Sanitar
y Scope

O i — @ crckson —@)  REsonE
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The fastening vendor joined the model, and
complexity became typicals

L SRl a8

Typical A

Layout aligned to
combined supports

Typicals identified
- prefabrication

Fastening vendor integrated
in coordination process

rORMITAS



What the model promised, the site delivered

b Anchor points drilled m Prefabricated off site, Q‘)/O Precise MEP installed
/JI\ from model data mounted on site right the first time
Source: medfacilities
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Reality checked against IFC: errors caught before
the next trade builds on them

@ BIM-Modelle

%\% IFC Model %Qeality Capture

& Messun, gen

Schnitt-Werkzeug

@ Navigationskarte

Automated Analysis

== of Deviations

l

@ Import into
(o ' Issue Management

Point cloud
reality capture

rORMITAS



Defects fixed on site, after which the model is

Repeated inspections using GAMMA AR

<
Phase 1: Defect Phase 2: As-Built Model
Management Verification
Fix and avoid defects on Model aligned to
site using defect building by syncing
platform of the GC issues to BIMCollab

AE g

Source: medfacilities
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Most projects hand over folders. This time it was a
twin.

Validate
d as-
built

Typical Handover METABOL Handover
Static documentation outdated » Live, connected model verified
day 1 of operation via AR + Pointclouds

rORMITAS



We didn’t replace the clinic’'s systems, we connected

them . Property Planners / BIM Service
ser Layer Facility & Tech. Ops Management Modelers Providers

Browser-based access - no installation

BIM Common

Data %

EnVi ronment Konektor G

Open interfaces: IFC - BCF - AP], linked by unique IDs

Integrationcarv ERP BOS EUDAMED
Layer

rORMITAS



Every element, all parameters - one click away in
any browser

Konektor
@ Comments

i

Filter
$ -1.UG
“Fé -2.UG

0.EG
= 106

2.0G
B 3.0G

AN

0.EG

Lists

334-FEN_Fenster und Schaufenster

334-FEN_Fenster und Schaufenster_..
334-FEN_Fenster und Schaufenster_..
334-FMB_Feststellanlage fir Brand-...
334-FOB_Feststellanlage ohne Bran_

334-PVA_Personenvereinzelungsan...

334-TAM_Ampelanlage

rORMITAS

| € Back | ZfS
® @ Selected models > o
+
® /7
+  439-BSK_Brandschutzklappen
I > Menge Klasse Standort BSK-Nummer
> (1) 439-BSK_Brandschut... 439-BSK_Brandschut... 051-E1-901b BSK1.1.02
> (1) 439-BSK_Brandschutz... 439-BSK_Brandschutz... 051-E0-906 BSK3.0.14
> (1) 439-BSK_Brandschutz .. 439-BSK_Brandschutz.. 051-E2-901a BSK3.203
> (1) 439-BSK_Brandschutz... 439-BSK_Brandschutz... 051-E5-002 BSK1.5.03
_ P PP
Seite 1 von 5 > » (50 Zeilen pro Seite)

Hersteller

Trox
Trox
Trox

Trox

-

Hersteller-Typ

FK2-EU/DE/900X400...
FKRS-EU/DE/160/TQ2..
FKRS-EU/DE/100/TQ2..
FK2-EU/DE/1200X800..

Jan Philipp Mertens
* e @ jpm@formitas.de

-

Properties Technical documents
n TROX - RN 80:KVR:7456881 >
Q search

Bezeichnung

Eigentiimer

Equipmentnummer

Errichter

Gewabhrleistungsende

Gewahrleistungsgeber

Hersteller

Seriennummer

Volumenstromrelger -
konstant

Universitatsklinikum Kaln ASR
30051129
MD HSL Kdln
2029 I
nesseler bau gmbh
Trox

oA ¢ s

Brandschutzklapl

DoP/FK2-EU/DE/002 thermoelektrisch
DoP/FKRS-EU/DE/004 thermoelektrisch
DoP/FKRS-EU/DE/004 thermoelektrisch
DoP/FK2-EU/DE/002  thermoelektrisch

S sAAA el i L

Created By: in@formitas.de

Smart Filter:
Isolate building
floors

Smart List:

Every fire prevention
stop, listed and
inspection-ready

Client Pset:
The clinic’s own
parameter
standard



Scan the room, click the unit and open its data

sheet in seconds

Konektor | € Back | s

© bevanagerheadersuttontabel
i .

o | Qrscamner Selected moﬂe‘sv - ) 5=
D ZfS (Geb. 51) [N
3 raum EG.019 s
s Core Facility .
= T
Messraum
- Lipidomics a
Metabolomics
[ ~m
)
4
5 n

n
{
’/" Equipmentnummer 30045494

1

Locate & select

Scan room
element

rORMITAS

Properties Technical documents

BB UniufinigeatoCCt H0 SE5 11456455

Q
Peet_Uniklinik

Baujahr 2024

Bemerkung NA

Betriebsstatus NA

Bezelchnung Umluftkahigerat

Eigentumer Universittskiinikum Koin AGR
Equipmentaummer 30045494

Emchter MD HSL Koin

Gewahrlelstungsende 2029

Gewahrlelstungsgeber  nesseler bau gmbh

Hersteller Flakt

Hersteller-Typ
Inbetriebnahme Datum  30.05.2024

Kiasse 434UKG_Umluftkinigerst
Katteleistung [kW] 2

Letzter Prufungstermin 9999

Profintervall 9999
Prufpflicht false
Sertennummer 660132.036
Standort 051-£3.021
rechn. Lebensdauer 2

rechn. Lebensende 2084
technischer Zustand  mangelfrei
voraus. Lebensende 2050

Asset data incl. ID
(Equipment No.)

Daten _ Fakten - Cassette Geko.pdf

78400089-4001-4318-2443...

Gerat:
GCF1.HWO0.SE5

Ventil-Set:
VGC.TPP3.1D
Danfoss AB-QM

Kondensatpumpe
AN 133 7N

* o ©

Linked docs

Jen Philipp Mertens
jpm@formitas de

e -




Live BMS data, located in the exact element it

>

BOS
datapoint

belongs

nnnnnnn

eeeeeeeeeeeeeeee

rORMITAS

[eJe o)

|-o- ;°'°| 000

Datapoint
— mapped to
IFC element

Secure
gateway

Source: medfacilities



From design coordination to facility
operations - continuous, IFC-based,
seamless

rORMITAS

TN

Quality in
planning
and on site

~_

Every stakeholder in

the model

TN

High-
quality

digital twin

~_

Definition of
operations data before
planning starts

TN

Operation and
FM systems
connected

with Digital

Connect, don't replace




BIM basic course

with
buildingSMART

certificate

<3bU|Id|ﬂgSN\HRT
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Let’'s con

@ www.formitas.de/el
= jpm@formitas.de

¢ LinkedIn
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BIM ANALYSIS BIM EXECUTION PLANNING

Exc ?Rg : :cnp oyirs themed Execution > Modelling
€ \.N't (HORINGEON worksho Start
client requirements Plan (BEP)

ps

rORMITAS



Project organization - design phase

a2 -

:' ' KQ\. ' Client {:0} g
Project Management
BIM-Manager Project Manager ] J Consultagnt

S 8 8 S S

v

HVAC

ARC STR ELT LAB
BIM-Discipline- BIM-Discipline- BIM-Discipline- BIM-Discipline- BIM-Discipline-
Coordinator Coordinator Coordinator Coordinator Coordinator

rORMITAS




Project organization - construction phase

a C% r’g
&
GIVAVELECO——  Project Manager ——— Projegzwsaur:faaetme”t

ﬂﬂ&% BIM-Coordintator

General Contractor

,’,QI\ fﬁﬁ,\ @Iﬁﬂ Subcontractor A,B,C, ...

rORMITAS




Project organization - construction phase

Anwendungsfall (GU): Schlitz- und Durchbruchsplanung

Umsetzung:
ierativer Proress
Status SuD Modeil
5u0 Moset erzsugen SuD Dz useraroenen anpassen s SUO fesseemmeseanepn
Model arzeugen
i H Zuwsisen: TGA
H Zuwsisen: TGA Nein
B i Zuweisen TGA
: Durchbrucs
H AN
R i o L B
i
: tsu lasen
Nein Zuweisen: T0A
2
£
o
Zuweisen: ARC
I3sve reakbviecen
- i Nein :
E H Uowrprifung = :
: : v A
; H und lstue schialen i
S ;
& H
% [E
™
i
H

— Seqnziuss  seeesersed BC-Dawi *  informationsfiuss einer BCF-Datei

rORMITAS




Live data from operator’s ERP system

& Konektor € Back 2fS - Laborgebaude * © m jan

© comments

& properties 051£4029

@y Form Responses (0)
Properties Technical documents
Linked o selecton: 051-£4.029
Raum 1965077
D Type  Name Stondort Category Date actions.
Q search
[F o 822.051-2f e 0
1Y
Peet_Uniklinik HSD. Erfassy 0O
Bauahr 2024 HsD. 051-£4.029 Erfassung 90O
B amortom NA
Y w0 05184020 Erfassung [ 2N6)
B serecnung Raum
S0 Erfessi e 0O
DIN277 Fiache NUF2
3 e [N}
Eigentumer UniversittsKinikum Koin AGR
Exnnrer NA 4D Origaiete 240622.081 265 Turtse e ost 2020 Er [ }o)
Gebaudenummer 051 HD i Erfass: 0
Gewahrleistungsende 2029
S0 Erfassi O
Gewarletstungsgeber  Nesseler bau gmbh
WD Originaliste 240822_051-2€5 Tarlste iox 05184029 Erfessung 90
Hersteller NA
< raom )
Hersteller-Typ NA
Kiasse 000RaUMe
Kostenstellennummer/ N
Bezelchnung
X Lichte Hohe 34
RNA Nummer/
Bezelchnung 2
Rohbauhohe 374
Standort 051:£4029, B0 E
Technischer Platz 051£4029
Versorgungs:-, bzw. N
Wirkbereich
Zugangichikert NA
A\ e

FORMITAS




ool

Quality Assurance

Three-Step Approach

* Discipline model quality control

* Coordination model quality
control

* BIM Management quality control

FORMITAS




BIMcollab
/0O0M

Smart Views:

* Keeping restricted zones in the
structural framework clear of
MEP

* Attribute check

* Quick and easy views of the
model, e.g.: “What is inside and
what is outside the suspended
ceiling?”

FORMITAS




42 BIMcollsb ZOOM: P19-013_BIM_Koerdinationsmodell
Datei  Ansicht  Mavigieren  Meine Ansicht  Validieren  Schnitte  Extra  Hilfe

¢ httpsy/formitas-bim-team - P19-013 bob.D. / +
‘ O a W, Schallschutzqualitat ACH nicht definiert
4 ‘{, Elementattribute

¥, Bauteiltyp - Type Name
'h Bauteiltyp - Kategorie

®, Bauteiltyp - Kategorie - Kopieren
®, Is External ACH
¥, Is External ACH nicht definiert

#, Umbaustatus

®, Geschoss ARC

®, Energetische Anforderungen (U-Wert)

®, Energetische Anforderungen (U-Wert) - nicht definiert

Smart Views:

®, Structural Material

* Clear height required by MEP

13 'j Geschosszuordnung

4 % inbetoninstallation
®, Inbetoninstallation EG
®, Inbetoninstallation EG TWP
¥, Inbetoninstallation 1.0
'ﬁ Inbetoninstallation 1.0G TWP
¥, Inbetoninstallation 206
®, Inbetoninstallation 2.0G6 TWP
#, Inbetoninstallation 3.06
'®, Inbetoninstallation 3.0G TWP

* Attribute check - .

¥, Inbetoninstallation DA

* Quick and easy views of the e
model, e.g.: “What is inside and
what is outside the suspended
ceiling?”

od

‘maw@formitas.de

Wollizenz

FORMITAS




ElMcollab ZOOM: P19-013_BIM_Koordinationsmodell

Datei  Ansicht  Mavigieren  Meine Ansicht  Validieren  Schnitte  Extra  Hilfe

&-E%- 8- ©e®o v oa- bp[dD

& httpsy/formitas-bim-team - P1¢
‘ O a ¥, Bauteiltyp - Kategorie

®, Bauteiltyp - Kategorie - Kopieren
®, Is External ACH
®, Is External ACH nicht definiert

®, Umbaustatus
®, Geschoss ARC
®, Energetische Anforderungen (U-Wert)

®, Energetische Anforderungen (U-Werl) - nic..
®, Material Mame
® Structural Material

S m a rt Vi eWS : . F{, Tar ur:'ljn:"\)s’t‘ereigemchatten

®, IFC Elements ARC

* Clear height required by MEP i e

®, Fehlender Material Mame ACH
=

* Keeping restricted zones in the S stz o R Y
structural framework clear of :
MEP

IfeDistributionControlElement
IfcDoor

* Quick and easy views of the -

\ﬁ:rFIcherm\ina'I

| ]

[=3]

11" . . o IfcFurnishingElement | -

model, e.g.: “What is inside and _ E
(= Ja02

=

| |

\'fcstarlrr i

what is outside the suspended
ceiling?”

Wollizenz

FORMITAS




BIMcollab
/0O0M

Smart Views:

* Clear height required by MEP

* Keeping restricted zones in the
structural framework clear of
MEP

* Attribute check

FORMITAS




e Sl o B DR ARAA K D WS

930 % ERGEB

Solibri

Collision Checks

* MEP versus ARC (Structural m—
and Fit-out Work, taking x v

Provision For Voids into

account)
* Building Code Checks

0.53

8

% FILTERN E =R cicishs!
Status Kemponente Eigenschaft Funktion Wert
Einschliefien Beliebige GUID Enthilt

(% UBERPRUFTE KOMPOMENTEN X Zurickgewieseneanzeigen (7) ¥ EE B B B m & B3 8
RIANEAY
=" (ARC) Belag.-1.149 5

™ (ARC) Abgehingte Decke.-1.3 B 7

schnittebene zu erstellen. Verschieben Sie ausgewéhlte Schnittebenen: Umschalt + linke Maustaste oder Umschalt + Mausrad.

FORMITAS




Solibri

Collision Checks

MEP versus MEP

Building Code Checks

FORMITAS

R T

——

u-__.-__.__ .
e o

T
o

e
o

iy

W FILTERN = e I A S
Komponente Eigenschaft ~ Funktion Wert
Beliebig:
(% OBERPRUFTE KOMPOMNENTEN X Zuriickgewiesene anzeigen (176) ¥ 8= ke B @ e @@a>d
R ANaY
= [HZG) Rohr.-1.22 i~

= [HZG) Rohr.-1.23

= [HZG) Rohr.-1.24 1

= [HZG) Rohr.-1.25

= [HZG) Rohr.-1.26 i v
Rolle: BIM



Solibri

Collision Checks

* MEP versus MEP

* MEP versus ARC (Structural
and Fit-out Work, taking
Provision For Voids into
account)

FORMITAS

mr i o -P-PQARQAQA K- WG

B 30 & ERGEBNISSE
v & Bericht ) Keine Filterung -

X v - Ergebnisse

E3 Balken, Sanit]
£ Belag zu nah
3 Belag, Objekd]
£ Decke zu nah)
B Installationsg|
[x] Kabeltrager, 4
4 Kabeltrager,

[x] Kabeltrager, H
4 Kabeltrager,

[x] Kabeltrager,

4 Objekt zu nal
B Objekt, Rohr
E4 Rohr zu nah 4
4 Rohr, Wand

B Transportele:
Ea Wand zu nah
i Belag, Schieb|

B3 Sanitareinric|

x
17

.60

B Stotze zu nah|
B Statze, Wand
B Ventilator zu

9/020'L-9N

P N R L el L]

¥ FILTERN

Status Kompenente Eigenschaft Funktion

EinschlieBen Beliebige GUID Enthalt

(¥ UBERPRUFTE KOMPOMENTEN X Zuriickgewieseneanzeigen (16) ¥ EBE e B BB W ® e 8
ENANEAY

E (ARC) Tur.-1.122 E
B (ARC) Tiir-1.116 2 v

~

nittebene zu erstellen. Verschieben Sie ausgewdhlte Schnittebenen: Umschalt + linke Maustaste oder Umschalt + Mausrad.




9, .

(2, ", o

Project
BIM-Manager Project Manager — Management
Consultant

BIM-Coordinator

@@] @@] @@] @ [gl] @ M

v v v v A 4

HVAC
BIM-Discipline- BIM-Discipline- BIM-Discipline- BIM-Discipline- BIM-Discipline-
Coordinator Coordinator Coordinator Coordinator Coordinator




¥, -

g

= o
Project

— Project Manager Management
Consultant

ﬂﬂ% BIM-Coordinator

General Contractor

(@\ (@\ @ Subcontractor A,B,C,
1 | 1 | M ven
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