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Current Challenges

B More and more complexity for the
buildings

Demanding design

Resource and energy efficiency

Social aspects
Etc.
,One-of-a-kind” projects .

Use of high-tech products
Highly specialized experts

Increase in the number of people involved
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Current Challenges

Hard to assess the current state of
planning

Inefficiencies due to multiple
capturing of data

Collusion of tasks

Loss of information during
different stages
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Current Challenges

> Need for optimization of building processes and better communication

» Need for a holistic project planning AND management tool

. We need a line of action”*

*Peter Meijnen, Porsche Consulting
BIMID 3. Fachsymposium, Stuttgart, 23.04.2015
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THE REFERENCE BUILDING PROCESS MAP
(RBPM)
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What is the question?

Who

delivers
when,
what,

to whom,
and in

which quality ? -

* Thomas Liebich, AEC3
BIMID 2. Fachsymposium, Braunschweig, 16.10.2014
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A Process Map

M Process flow: Direct sequence of events

M A process step is defined by:

Input Process Step Output

Duration

W Effectivity of a process :
“  Time duration
" To produce the result

" In a defined quality
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The Building Process Map

©Fraunhofer IBP in Zusammenarbeit mit AEC3 Deutschland GmbH

| Bewirtschaftungsprozess
Objektbau
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The Building Process Map

©Fraunhofer IBP in Zusammenarbeit mit AEC3 Deutschland GmbH

[ Bewirtschaftungsprozess
Obueithan

i ey et

© FraunhOfer IBP Design Brief Evaluation
Process Standard. Added value zm

type level

Ney

P Project
Junlan Road, Guangzhou
EFETEETET M  High rise building

7 Create an example for a well performed collaboration to realize a certified high

rise building

4 7er0s — Zero complaints, Zero damages, Zero time delay, Zero cost
exc
Lu Ban Award
3 Star/SA, DGNE Certification
Optimized building process
German standard in planning, technology and energy efficiency

Identify al necessary information, goals and

. Main aims of the
project

I
200.000m7
*  Good international standard at feasible costs

o Appropriate cost-performance relationship
o High Durability and system reliability =
Process Nr. 1| BT e Energie-Checkliste
project planning . -
. ingProjektangaben
Responsible ent ) wens {nesse
. " |
. i
11 Ifd. |Kap. Thema liegt vor Anmerkung
Participants e | B |
= i — (wenn nein, bitte Begriindung und/oder Anlage beifiigen)
T Devclopmd

lient
. Intenationf 1 [la Tageslichtkonzept erarbeitet, i
Duration Lichti Diren
berticksichti

[ General Manager U84 t
Fraunhofer]

[ General Planer |

Design & Rf

Certificatiof

1b Neubauten: Einhaltung des’ [lia
i [ nein

~

Input

w

1b Modermisierungsvorhaben:

! . [sa
Passivhaus-Bauteile 0. U-Werte

[ nein
- nach Leitlinien
4 |1b Warmetechnisch verbesserter ija
icestial ppesirunent =} Randverbund bei Fenstermn [ nein
5 |1b MaBnahmen fiir sommerlichen [lia
Warmeschutz vorgesehen [ nein

Output format g

Output

7 |2 Ermittlung der Heizwarme- ia
Ot h e rs leist nach Rechenverfahren [ nein
(ausfiihrlich oder vereinfacht)
8 | 2 Auslegung der Systemtemp- ia
eraturen auf eine Spreizung von [ nein
max. 60/40° C
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The Reference Building Process Map (RBPM)

HOAI — Fassung 2013
LPH 1 - Grundlagen-

ermittlung
B Based on: HOAI, Norms, Guidelines LPH 2 - Vorplanung
. . LPH 3 - Entwurfs-
Grundleistungen ||Be50ndere Leistungen
- planung
LPH 1 Grundlagenermittlung
a) Kldren der Aufgabenstellung auf Grundlage der - Bedarfsplanlung LPH 4 — Genehmigungs-
Vorgaben oder der Bedarfsplanung des Auftraggebers |- Bedarfsermittlung lanun
b) Ortshesichtigung - Aufstellen eines Funktionsprogramms P 9
c) Beraten zum gesamten Leistungs- und - Aufstellen eines Raumprogramms .
Untersuchungsbedarf _ Standortanalyse LPH 5 — Ausfihrungs-
d) Formulieren der Entscheidungshilfen fiir die - Mitwirken bei Grundstlicks- und Objektauswahl, - planung
IAuswahl anderer an der Planung fachlich Beteiligter  |beschaffung und -Ubertragung -
e) Zusammenfassen, Erldutern und Dokumentieren - Beschaffen von Unterlagen, die fiir das Vorhaben LPH 6 - Vorbere|tung
der Ergebnisse erheblich sind der Vergabe

LPH 7 — Mitwirkung bei
der Vergabe

M General flow for a design and construction project
LPH 8 — Objekt-

Logical sequence flow based on the state of the art l'Jbgrwachung
un

From the first idea (Phase 0) Dokumentation

To the operation phase (LPh 9 / HOAI) all 9_&212':;”9
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The Reference Building Process Map (RBPM)
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The BIM Reference Building Process Map (HOAI+BIM)

® What is different using BIM?
New process steps
Output formats

B BIM-Manager?
Roles and responsibilities
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CERTIFICATION SCHEMES AND BIM AS A
POSSIBLE SOLUTION
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People
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Operation

Field of
application
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Vorprodukte-Herstellung

Hersgellung
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Entsorgung Recycling e
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Nutzungsphase

CoEmo
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Green building certification schemes
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Advantages of a combined BIM - building certification
approach

B BIM as centralized
communication platform

B Ease of the documentation effort
for green building certification
schemes

W Effects on the overall
sustainability rating can be
instantly illustrated

B Information from green building
certification process can be
included into the virtual building
modell and used in other life
cycle stages (e.g. for facility
management)
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INTEGRATION WITH BIM REQUIREMENT
MANAGEMENT (AEC3 REQCAP SYSTEM)
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Remember the question ?!

Mefisto project, 2011

Source: AEC3 Deutschland GmbH

Objektdaten

Sdki Abdichtung Dickbeschichtung
5dki Abdichtung Vertikaldranmatte
Sdki Abdichtung zweilagia

Sdki Betonkasse

Sdki Bewehrung FT kg pro m2
Sdki Bewehrung Liste kg pro m3
Sdki Bewehirung Matte kg pro m2
Scki Bewehrung Matte kg prom3
Sdki Bewehrung Spann kg pro m2
Sdki Bewehrung Stab kg pro m2
Sdki Bewehrung Stab kg pro m3
5dki Deckeniberhibhung

Sdki FT Plattengrafie

Sdki Fligelghitten

Sk IndBoFla Brecopac

Sdki IndBoPla Brecoplan

Sdki IndBoPla Feinplanur

Sk IndBoFla Genaigkelt

Sdki IndBoPla Hartstoffeinstreuung
Sdki IndBoPla Stahfaserbeton
Sdki IndBoPla Vakuumbehandiung
Scki Mobilkran

5dki Sauberkeitsschicht
Sdki Schalhshe

Sdki Sichtbeton

Scki Trennlage

Sdki Typ

Sdki WU

Farbfillung fidr groben Mafistab
FloorsLayer_00_MateriallD
FloorsLayer_00_MaterialName
FloorsLayer_00_Thickness
Flache

Sk kalkulerte Mindestafnungsgréfe

Linienmuster verdeckt Objektdaten | Monkage_Abweichung 9959
2 frerr 1 Bnalysieren als 4 Wonkage ISTerfolt 0
0 MB_Bautedgruppe Slab Ansicht unten 6.7500 [m] Nummer Fldd7a2a-
0 IMB_Neiqung_Geschossdecks_Bodenplat 0.0000 husheferung_IST-erfclgt 0 o :\;ﬂqqmlmﬁmzm
ca0f37 o BWG Sparnkg_m> 0.0000

M _Neigung_Rampe richt_verhanden Wk 00000 Phase erstelt Neu
0.0000 MaterslD Projektname::31e3ad7d-6¢ - Flaneingang_Abweichung 9959
Yo bODG-Fe22ba4aFS24-0004¢ BWG koM 0.000 Planeingang IST-effdkt
00000 MaterislName Beton - Stahbeton Basishauteil =E'-'2 Planfreigabe_IsT-erfolt 0
T Naime 4.06 Bearbeitungsbereich Prodution_Abmeichung 9999

Neigung 0
0.0000 NirLayers 0
0.0000 Phase erstelt 05T _StructuraFoundation
0.0000 Raumbegrenzung Fundamente
0 RevRCategoryBustin Fundament
0.0000 [m2] i€ 0
0 ReiFaniytone Bnttons Wi cass
o RevitlD 2e51-4c05-b716-Fa2452ef Sced-0000632F
. RevRLevellD 1.3500[m] L12

2011-06-239_HO90017_ARGE Rohbau
0 Revitlevellame Flugeteig Vet Py
0 ReviObjectType 0.0000
0 ReviTypetiame 0.0000 (1]
n Standarddcke Foundation
o Stérke F2U03/U02
bei Ende 1 Standard 0 MaterisliD 2011-06-29_HI90017_ARGE Rohbau
L i Ende 2 Standard 1 "
Beschriftung Ebene
0

0 ksverwendung 3
0 Unfang 109.2693 [m]
0 Yolumen 2242417 [m3]
0
0.0000 [m2z]
15.9200 [m]
0
- h body ?
u who everybody ?
4.06
16711680

o

Projektname::31e3ad7d-6545-4987-
bO06-f622bad3F524-00046d0a

Beton - Stahbeton
0.3500 [m]
£40.6077 [m2)

when anytime ?

what ever ?

whichrequirement ?
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Definition of BIM Quality

customer

(7 )

(\) ReqCap scope (\) ' )
\ \ O
R a o

| |

Definition _l\ Creating Utilization
(]
of BIM 2 the BIM of BIM s
Quality _|/ Models Deliveries [|®
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Definition of BIM Quality

m Requirements Filter Settings Components « Signed in as user@testserver.de

bSN-Guide (Prototype 1) IFC binding
v s i |
Concept Definition ucture: IFC4 1 S05-PO1 S06.1-P() S07-P01 S08-PO1 g09-po1
4[] 265 : Nedlgp IfcPipeSegment. ###. ### R3-01 : RIV - Rer OPT OPT MANC MANC MANC MANC
> [] Pipe segment type common Pset_PipeSegmentTypeCommt ? ? ? ? ? ? ?
> [] Qto_ pipe segment base quantities Qto_PipeSegmentBaseQuantiti ? ? ? ? ? ? ?
4[] 265 : Takrenne IfcPipeSegment.IfcPipeSegme! R3-01 : RIV - Rer OPT OPT MANC MANC MANC MANC
> [] Pipe segment type common Pset_PipeSegmentTypeCommt ? ? ? ? ? 7 ?
b o - = lies Qto_PipeSegmentBaseQuantiti ? ? ? ? ? ? ?
b IfcChimney. ### . ### R2-03 : RIBrann ? ? ? ? ? ?
3 IfcChimney. ###. ### R2-03 : RIBrann ? ? ? ? ? ?
4 IfcPipeSegment. IfcPipeSegmel R3-01 : RIV - Rgr OPT OPT MANC MANC MANC MANC
Pset_PipeSegmentTypeComm( | 2 2 B ?
["] Inner diameter InnerDIametér ? ? ? ?
["] Nominal diameter NominalDiameter ? ? ? ?
[] outer OuterDiameter ? ? ? ?
["] Pressure range Property PressureRange ? ? ? ?
[ "] Reference Reference ? ? ? ?
[7] status Status ? ? ? ? ? ? ?
[ Temperature range TemperatureRange ? ? ? ? ? ? ?
["] Working pressure WorkingPressure ? ? ? ? ? ? ?
> [] Qto_ pipe segment base quantities Qto_PipeSegmentBaseQuantit/ ? ? ? ? 7 7 ?
4[] 302 : Forbindelsesledd IfcPipeFitting.IfcPipeFittingTyp R3-01 : RIV - Rer OoPT oPT MANC MANC MANC MANC
> [] Pipe fitting type common Pset_PipeFittingTypeCommon ? ? ? ? ? ? ?

Source: AEC3 Deutschland GmbH
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Validating the BIM Quality

B Automatic generation of checking rules from the Level of Development

Uberpriifte Komponenten = &
Status Komponente Eigenschaft Operator Wert
EinschlieBen ¢ wand
Eigenschaftensatze BE AV BOE
Komponente Eigenschaftensatz Eigenschaft Wert ist vorhanden Wertbedingungen Visualisierung
' Wand Pset_WallCommon ThermalTransmittance Muss vorhanden sein X=0,lundX =1
.
@& 30 44 7| 7 Drehen v (D) Informationen ~ | (P EZ EF B @ - | QR QTN - T IEBEg |E O
Definition _IA Creating Utilization
of BIM J= the BIM of BIM
o (@] - -
Quality _I/ Models Deliveries
=
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SUMMARY AND OUTLOOK
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Outcomes

B Who delivers when, what to whom, and in which Quality?
| have delivered my dataset!”

Essential as guidance for the design and building phases

®m Use of the RBPM:
Transparency
Clearly defined roles

Assume one’s own responsibilities

‘ More efficient communication and collaboration

\
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Outlook

B Combination of BIM & sustainable certification

Proof of concept needed (suitable tools and processes)

B [ean Construction

Continuous improvement using the Reverse Process Design (RPD)

B Provide a continuous status as decision-support
For all phases incl. tendering, operation, dismantelment

For better services: sustainability rating consultancy, Facility Management,
collaboration with equipment producers
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QUESTIONS?

L

Vorprodukte-Herstellung

© Fraunhofer IBP|
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type level
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Contact:

aude.tan@ibp.fraunhofer.de
johannes.gantner@ibp.fraunhofer.de
thomas.liebich@aec3.de
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