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Die Davecen-Repubiik

Stuttgart 21, Atomboaft, Schudreform: Burgeraufstand gegen die Politik
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= Owners must adjust to a different situation in building
projects.

= Design Quality: The Sustainability of construction projects is
becoming more important in society.

= Acceptance: Acceptance through legal mandates no longer OBl
suffices -- this must also be realized through communication. ]

» The systematic design of the Communication must be an
established part of Project Management: from conceptual
design through hand-over.
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Ausfihrungsplanung / i ZUBLIN

Technical Design -
Genehmigungsplanung / | Qlarity and Visualization in e
Permit Design different phases play an MM |

important role.

Entwurfsplanung /
Developed Design

Goal;
- Information for the citizen
- Interaction with the citizen
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Concept Design
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Design Brief
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= Cognitive Psychology: People interpret and remember visual
information better — in particular this applies to limited
involvement.

= Visualizations in Public Participation Procedures can
awaken peoples’ interest / attention. SR -

= Visualizations can show building methods in a graphical way |
and clarify their impacts on the surroundings (with regard to TF1\J
sight lines, traffic flows or environmental impacts). L T

= Visualizations can reduce speculative ideas and false
perceptions, thereby establishing the necessary ,common
ground"” to begin a constructive discussion.
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Impulse through BIM / 5D

5D — ZUBLIN’S DEFINITION

Geometry S.gguence

BIM

What you see is what

What you see is when you

you build build what

Product information Virtual construction site

model = Construction sequencing by

m Object-based 3D-model with linking the geometric model to a
user-defined attributes schedule

® Dynamic construction process
m ,Virtual mock up“-simulations

~ Fraunhofer
I1AQ

Data / Processes |

What you see is how
you build it

Data- & process

management

® Quantity take-off from the
3D-model

= Company-wide logistics

® Connecting all business
processes to the 3D-model and
the workflow
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BRYGHUS PROJEKTET, COPENHAGEN DENMARK

CONSTRUCTION: 2013 — END OF 2017
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CLIENT: REALDANIA
ARCHITECT: OMA ;‘5 .
MAIN CONTRACTOR: Ziiblin A/S (GE/DBC)

CONTRACT SUM: € 140 million
SIZE: 27.600 m?

BUILDING USE:

Multipurpose/Main tenant; Danish Architectural Center i

bryghus
projektet
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BRYGHUS PROJEKTET, COPENHAGEN DENMARK .
CONSTRUCTION: 2013 — END OF 2017

&)
i A YAl
(=L ST
|Z\000] /R
Site phases Structure Proiect Schedule Y/
TE =] = e GRAFY TOR SUPLRSTACTUNE ; - "'--.,___7__7___,.--"'
—f - Ly KA 3 = EReE ”.-’,:.i_-";i.qm'filg.’.*.r.;'é’ki
—Eer e z = i
- - __R
- i
Truss: pre-assmebly & installation
St e ——— SRR L
o e o o — [T _"-ﬂ!-i!‘!!;if-
o e IR e N
- o T
PIEES 1 ; o= ‘j_r—z: 1___?' £

Temporary structures

Brettschneider / Wenzel / Steinhagen / Hiel / Friih



HOCHSCHULE

Lake Constance 5D-Conference 2015 B o

UNIVERSITY OF

SDinitiative -. APPLIED SCIENCES
Impulse through BIM / 5D

~ Fraunhofer
BRYGHUS PROJEKTET, COPENHAGEN DENMARK 1A
CONSTRUCTION: 2013 — END OF 2017

'\

..)

sssss iste

Mlala 1:1- Llwin ") y
4 08:00 17:00 H
(o715 O8[setmos. | G620 e -
26, 2015 27, 015 i #
= [E msaq,: mandag b F
55,35% = Bryghus_time_schedule (Root) L
11,26% = Period where access to B2(west of modul 55 - transit area) not d floor /roof
73,88% Taghase T611: Papmambean ik tisktrang t afvandngsbrands
27,38% = Recess bo B3 with larger materials / equipment:
25,02% 1 kst ( cor transfor elevabor LC 05) befors inkerior works in trarafer cabing
% = Access to B3 for personel:
3,87% Trape TS5 (LD + B2 10 83.143.242.3)

Brettschneider / Wenzel / Steinhagen / Hiel / Friih



-. HOCHSCHULE
e KONSTANZ
Y, Lake Constance 5D-Conference 2015 -. UNIVERSITY OF

—
SDinitiative APPLIED SCIENCES

Impulse through BIM / 5D

BRYGHUS PROJEKTET, COPENHAGEN DENMARK

CONSTRUCTION: 2013 — END OF 2017

~ Fraunhofer
I1AQ

W e F A
2 5]

=

; : ‘., i

ol I
|

N i

———e i\

Brettschneider / Wenzel / Steinhagen / Hiel / Friih



e

. -@"“-\
-~
o

HOCHSCHULE
~ - KONSTANZ
:_._.f Lake Constance 5D-Conference 2015 -. G e e
SDinitiative APPLIED SCIENCES

BRYGHUS PROJEKTET, COPENHAGEN DENMARK ~ Fraunhofer
CONSTRUCTION: 2014 — END OF 2017 A0

o S N S 8

— . e e B ST S T s T 5 —
= e

-'!I- ” ” " I / I A

Brettschneider / Wenzel / Steinhagen / Hiel / Friih



--.. - HOCHSCHULE
KONSTANZ
TN Lake Constance 5D-Conference 2015 UNIVERSITY OF

SDinitiative -. APPLIED SCIENCES
Impulse through BIM / 5D

~ Fraunhofer
BRYGHUS PROJEKTET, COPENHAGEN DENMARK 1A
CONSTRUCTION: 2013 — END OF 2017

|emvGHS time schecuie or 2014111 07

T - .
| 4 r
| €40 10-10-2015 01:11 . | ]
wummmu | .

S1(-50)-5) : Etage B3 (42)

Brettschneider / Wenzel / Steinhagen / Hiel / Friih



.:}_..} Lake Constance 5D-Conference 2015

SDinitiative

HOCHSCHULE
KONSTANZ
UNIVERSITY OF
APPLIED SCIENCES

Impulse through BIM / 5D

BRYGHUS PROJEKTET, COPENHAGEN DENMARK
CONSTRUCTION: 2013 — END OF 2017

(13

| am proud of our 4D model result, which | believe will make a big difference for the whole project, but

especially for the understanding of the complexity of the erection of the structural work, under various
site- and different traffic conditions. Many things will in my opinion be easier probably reduce the risk
of crucial mistakes such as quality, health, time, and economic. So all our work will in my opinion be
paid back 1000 times.

Following is only a part of which activites | believe will benefit from the 4D Model

Visual tool to make right decisions for installation sequence

calculation of intermediate stages

to use for presentation (e.g. for traffic situations, installation sequences)

make detail plans for installation of superstructure (how do we tackle each critical installation,
method statement including health & safety)

to find where special design for connection steel-steel and steel-concrete are needed to make
installation possible or easier

to find out where it is possible to make [position] intermediate supports of trusses

tool to find out condition for site installation in phases well ahead time-wise

9
to instruct before installation

--- Michael Schmidt, Pre-construction Planning Manager Bryghus
over 25 years of experience in the construction industry, 15 in capacity as time-scheduler

in a letter to Lynn Hiel -- 25.11.2014
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~
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VDI STANDARD o

Grundlagen

R R R

VDI 2552 Blatt 1 VDI 2552 Blatt 1.1 VDI 2552 Blatt 1.2
Grundilagen Prozesse Qualitaten

Anwendung
Daten Methoden Anforderungen  Qualifikationen

Richtlinienreihe VDI 2552

Building Information Modeling

VDI-Richtlinien zur Zielerreichung

‘ Richtlinien zu Einzelfragen

VDI 3805 VDI 6020 VDI 6201 VDI 200K VDI X0

April 2015

Richtlinien-Screening (im Rahmen der turnusméfigen Uberprifung)
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Vorführender
Präsentationsnotizen
Now that we took a look on the new challenges regarding our social environment and the opportunities which BIM offers I'd like to introduce a new visualization technology to you. 
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Dialogue — on the same level

Challenges

Requirements for

Visualizations

v’ true Data Interface:
v raw (not GIS (Existing) +
enhanced) BIM (Design)
= Simulation
= Visualization
5 dynamu; » |nteractive Media
comparison of
variants
v’ realistic = Experience the
impressions spaces
v’ independent » |ntuitive approach
experience

Complemented by
established Media
(Text, Plan, Photo,
Film) in:

Virtual Reality
Environments

(with direct connection

to valid design and
simulation data)

Y
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Vorführender
Präsentationsnotizen
Especially when it comes up to informal public participation clear and understandable communication is needed – a new form of dialogue – a dialogue that allows to discuss even complex planning data between experts and non-experts on a same level of understanding. 

To reach this aim the information has to be reliable, it should allow the user to freely interact in the scene, to compare different solutions and it has to be understandable – even complex spatial circumstances!

The technical challenges we have to face are: 
Integration of Data from a wide field of different sources – from the built environment, the planning and even abstract simulation results
We have to provide easy to use interaction and a realistic experience of space.

Our idea now is to complement the established media like text, plan, photo or film by Virtual Reality Environments.
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Vorführender
Präsentationsnotizen
Virtual Reality? 
From my point of view Virtual Reality Environments are defined by 3 main aspects:

First the stereoscopic view that allows a spatial experience of depth, 
Second the direct overlay of real and virtual space in scale 1:1 by precise tracking systems
And the third aspect that gives the user a fluid experience by a real-time-capable system.

If all three aspects are well considered the user will be highly immersed – Immersion? -> means that he will deeply dive in the virtual scene, identifying himself as a part of the virtual scene.

This slide shows a more technical view of the Immersive Engineering Lab at Fraunhofer IAO in Stuttgart.
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Vorführender
Präsentationsnotizen
At Fraunhofer IAO, we use Virtual Reality since 1991 to increase the effectivity of work – 
at the beginning mainly in the fields of automotive and mechanical engineering.
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Vorführender
Präsentationsnotizen
And more and more Virtual Prototypes not only have been used for experts during the product development process 

… but also for the decision making in groups of experts and non-experts.
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Vorführender
Präsentationsnotizen
These are the components of our CAVE-like Virtual Reality Lab: 
you can see 11 high-resolution projectors, 
three huge projection walls 
and even a display on the floor. 

All together it provides a very high feeling of immersion.
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Premium Visualization
Space and Meeting
Space for Decision-
makers

ZVE - Eroffnung des
IE Lab
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Vorführender
Präsentationsnotizen
And sometimes you really need a premium visualization space – but…
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Virtual Reality Spaces
Presentation Technologies for Virtual Reality — Fraunhofer

1AQ

Mobile Powerwall / 3D-TV
Equipment

small, low-cost, robust system for
sales offices and conference
presentations

Powerwall S R

Low-cost media integration in
meeting rooms

(Example Project Presentation at
ThyssenKrupp Real Estate in Essen)
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Vorführender
Präsentationsnotizen
… (But) sometimes costs, mobility and size does not allow such complex systems. 
Then there is a wide range of other solutions available like 

powerwalls or 
small TV-based low-cost-solutions.
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Construction Permit Procedure (15t Example)
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Sitz der Schweizer Firmen der Wirth Gruppe in Rorschach am Bodensee IAQ

B Owner: Adolf Wirth GmbH & Co. KG
Content: 3D-Data Model (Architects) + Variations
Target Group: City Council Rorschach

Presentation System: mobile display

Use: City Council Meetings, trained presentation personnel

. o ) A
g T TR T T e
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Project Development Realization
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Vorführender
Präsentationsnotizen
Until now we at Fraunhofer IAO supported more than 50 projects in the field of building construction. 
The aim of all of those projects was to provide an immersive prototype of the building that was presented on a wide range of display systems. 
Most projects have been initiated by a client who wanted to increase the quality of his decisions. 
The data workflow has been more similar to established workflows in creating visualisations like computer animated renderings or film presentations. 
But in the last 2 or 3 years we have had more and more often planning data from BIM systems that we directly loaded in our real time visualisation environments. 

Out of these projects I selected three projects, that had a special focus on user or public participation. 

The first example is a planning of a new building for Würth in Rorschach just a few kilometres away from here. We presented the immersive building prototype several times in planning team meetings and once to visualise the size of the signature on the roof of the building. The size written down in meters sounded quiet big so the city council of Rorschach had expressed concerns. That’s why we have been asked to visualize this issue in scale 1:1 during a meeting of the city council. By comparing different variants they quickly found a sustainable solution.
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Virtual Reality used for urban areas (2" Example)

~ Fraunhofer
IKONE 1A0

B Owner: Land Baden-Wiurttemberg
Content: CityGML City Planning Office Stuttgart + Noise Simulation
Target Group: Public

Presentation System: 3D-Display (3D-InfoPoint)

Use: Research prototype for the visualization of acoustic impacts of E-cars on the environment

Project Development Realization

- |
b
0
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Vorführender
Präsentationsnotizen
This projects is very interesting since it visualizes something that normally cannot be seen – the impact of traffic regarding sound pollution in a city quarter…
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Public Information / Employee Information (3¢ Example)

\

~ Fraunhofer
BMBF Neubau, Berlin Spreebogen IAO

B Owner: BMBF
Content: 3D-Data Model (Architects)
Target Groups: Public, Employees (Change Management)

Presentation Systems: mobile Powerwall / 3D-TV (3D-InfoPoint) — without Tracking

Use: Presentations for a period of 3 weeks in the Kronprinzenpalais Berlin, implementation for a
period of 2 years at the locations in Berlin und Bonn (Security Personnel as Persons in Charge!) ZUBLIN

&
lig

!zublic Information for a periodlh'f 3
Aweeks at the Kronprinzenpalais Berlin

Project Development Realization
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Vorführender
Präsentationsnotizen
And finally a project where our immersive building prototype was used during a public information exhibition and an information point for the stuff. 

The new building of the German federal ministry of Education and Research in Berlin therefor has been integrated in a very detailed and big 3D city model. 
On the building level the employee have been able to walk through their future offices.

When you have a look on the timeline you mention that nearly non of our projects covered the whole building lifecycle – on the one hand this circumstance proves that: 
there is an added value even in such a “single use” 
on the other hand it really is a pity that once you have such an process established, you don’t use it during the whole lifecycle…
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Vorführender
Präsentationsnotizen
About two years ago when discussing public participation, Professor Brettschneider, a communication expert from the University of Hohenheim an I 

decided to investigate the potential of a new visualization concept that brings together the new social aspects the BIM planning methodology and our experience in the field of Virtual Engineering. 

We successfully applied for funds at the Baden-Württemberg Stiftung and started the project “VisB+ Visualisierung in der Bürgerbeteilgung” in November 2014.
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The Research project VisB+: Research Objectives

~ Fraunhofer
I1AQ
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= What are the expectations of the relevant parties for
visualizations in public participation methods?

= How do the different visualization methods affect public
participation?

= In which project phase are which visualization methods most g -
appropriate? |

= Aim: Visualization-Guidelines for industry and public
administration

Baden- e-e-

Wiirttemberg e-eoee :
St1ftun§ : 5:;. VI S B +

WIR STIFTEN
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Vorführender
Präsentationsnotizen
We aim on the answering these main questions: …
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The Research Project VisB+: Project-Design

_—
~ Fraunhofer
Milestone 3 Milestone 4 1AQ

4.Q 2016 4.Q 2017

y -

Milestone 1 Milestone 3

Requirements of the Parties
for Visualizations
(Expert-Workshops)

Empirical Analysis of the
effects of different
Visualization-Methods
(Focus-Groups)

Milestone 2

Evaluation of the existing
Visualization Methods

Milestone 4

Final evaluation and
establishment of the
visualization guidelines

HVisB+
_ the Project Advisory Council
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Vorführender
Präsentationsnotizen
To reach this goal, we first will define the requirements for visualisations by expert workshops. The first workshop will take place in Stuttgart next week with about 11 experts. 

In the next step we will list the existing visualization methods and evaluate them regarding their impact on public participation. 

In parallel to these first two steps we selected a building project that will be used for our 3rd workpackage. Among the already existing visualizations of this project we will build an immersive building prototype.
These visualisation methods  - like plans, renderings, real 3D-models and also this immersive prototype - will be used in different focus groups to empirically analyse their effect. Right now we plan to have 8 to 10 different focus groups. Each group will be a representative cross-section of citizens. 

The results will finally be evaluated and put together in a set of visualization guidelines.
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The Research Project VisB+: Project Advisory Councill

\

o _ ~ Fraunhofer
= Dr. Brigitte Dahlbender, Landesvorsitzende des BUND o

= RA Dieter Diener, Hauptgeschaftsfuhrer Bauwirtschaft
Baden-Wirttemberg e.V.

= Claus-Dieter Hauck, Abteilungsleiter Stadtbahn, Bricken
und Tunnelbau, Tiefbauamt Stadt Stuttgart - ZUBLN

= Dipl.-Ing. Konstantinos Kessoudis, Abteilungsleiter 5D-
Planung Ed. Zublin AG

=  Markus Muller, Prasident Architektenkammer Baden-
Wdrttemberg

= Dipl.-Ing. Peter Steinhagen, Vorstand VDI-Gesellschaft
Bauen und Gebaudetechnik

- N.N., VBI Baden-Wiirttemberg VisB+
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Vorführender
Präsentationsnotizen
In order to keep our research close to the needs of the clients, the building industry and the publicity 

our research project VisB+ will be accompanied by an advisory council. 

We are very glad that we won these leading representatives from important sectors for this job.
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VisB+: Interdisciplinary and Practical Implementation

Public Participation

Acceptance

BIM /5D /
Virtual Engineering

~ Fraunhofer
I1AQ
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Design Phases

Design & Cost
Certainty

Functionality

Extension:
user-oriented design
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Vorführender
Präsentationsnotizen
To sum up: 

VisB+ aims on a better public acceptance of building projects by extending established public participation with planning techniques like BIM and Virtual Engineering. 

The use of new visualization technologies will bring back a certainty in costs, time planning and a lasting acceptance of the chosen design solutions …

and it can also be used to integrate not only the citizens but also the users of the building in order to increase the buildings functionality. …. Just think about the complexity of an hospital. Wouldn´t it be good to involve the medical specialist when designing the operating rooms?
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Vorführender
Präsentationsnotizen
I´m am certain, that we have to point out the added value of an integrated approach that combines both BIM and Virtual Engineering. 

A high public acceptance, an increased functionality by integrating users in a user-centred-design process, 
all this combined with the well known advantages of BIM will convince more developers to call for a new way in planning…
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Contact Information
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Glinter Wenzel

Guenter.Wenzel@iao.fraunhofer.de
Fraunhofer IAO
Virtual Environments

Lynn Hiel e
lynn.hiel@zueblin.de
Ziiblin -- Zentrale Technik

Construction Process Management BIM/5D
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Vorführender
Präsentationsnotizen
Thank you for your attention!

mailto:lynn.hiel@zueblin.de
mailto:lynn.hiel@zueblin.de
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Time for a dialogue ...
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