Building Information Modeling —

Digitizing the construction industry

Prof. André Borrmann
Chair of Computational Modeling and Simulation
Technical University Munich




e

o Chair of Computational Modeling and Simulation Technische Universitéat Minchen TI.ITI

Planning and building today

d

iﬁﬂlﬁﬁj@ ikl - s

] T e T S A A T

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.



Za
W4 Chair of Computational Modeling and Simulation Technische Universitat Miinchen TI.ITI

Planning and building today

Client

UL HUUGUUUUUUUUOT
e e csecclcoce ¢
C TTINRY

Electrical Planning Building Systems

Facility Management

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.



Vg
&= Chair of Computational Modeling and Simulation Technische Universitat Miinchen TI.ITI

Sign in | Register

SPIEGEL ONLINE| INTERNATIONAL

bl Front Page World Europe Germany Business Zeitgeist BeyondTomorrow Newsletter

ANZEIGE

Cost Explosion: Price Tag for New Berlin Airport Keeps Rising
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And you thought the Germans were e :
efficient! Yet more problems for Berlin's [ o FEATURES
€5.4BILLION white elephant airport as .
engineers declare the new roof 'too heavy'

+ Fans were originally installed in 2012, but found to be over weight limit
« Latest in a long-line of problems that has dogged the futuristic airport
+ The lights can’'t be switched off and the wrong trees were planted

#rlin Brandenburg Willy Brandt Airport hd

ieemingly neverending story of

How Berlin’s Futuristic
jueamoazeoeesol] - Airport Became a $6
By JOHN HUTCHINSON FOR MAILONLINE - Billion Embarrassment

PUBLISHED: 14:13 GMT, 22 September 2015 | UPDATED: 14:37 GMT, 22 September 2015

n u 4 205 ®21 Inside Germany’s profligate (Greek-like!) fiasco
AN

shares View comments called Berlin Brandenburg

The long-running saga surrounding Berlin's Brandenburg Airport took another turn for the worst July 23, 2015

when construction was halted over fears the roof is too heavy and could collapse. b
v Joshua Hammer

Originally scheduled to open for business in 2011, the airport was supposed to be state-of-the-art from Bloomberg Businessweek Reprints

-and eventually merge with the city's other two operating sites. Tegel and Schonefeld. §

lad
It was to be a sign of Berlin's transformation from Cold War confrontation line to world class capital of
Europe's economic powerhouse. Instead it has become a symbol of how, even for this technological

titan. things can go horribly wrong.
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Automotive industry

BMW
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Detailed Design Analysis

Documentation
Conceptual

. Information
Modeling |
=

>

Construction
4D/5D

Operation and Construction

T ‘ Maintenance Logistics
* Demolition
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BIM im Hochbau

Entwurf Planung
Raumprogramm
Gewerkekoordination
Variantenstudien
Kostenermittlung
Konzeptionelles Design
Simulationen, Berechnungen
Planableitung
L Ausschreibung
Ruckbau
m
Umbau u. Ausfihrung
‘ .
Recycling Building Information Model Vorfertigung

Bauablaufsimulation
Revitalisierung Baustellenlogistik
Baufortschrittskontrolle

Abrechnung

Bewirtschaftung

Facility Management, Wartung, Betriebskosten
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Building Information Model

Most important characteristics

i

o
i
I

» three-dimensional geometry

L

» pre-defined construction-specific objects

(walls, doors, windows, columns, etc.)
—> derive code-compliant drawings

—> quantity take-off

- analyses und simulations

= [|inked with additional information

- material parameters (density, elasticity, etc.)
- relationships (elements, spaces)

ii; lﬁ?’

= comprehensive digital representation of the building

il

= usage for analyses and simulations

Autodesk Revit
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BIM-based visualisation
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BIM-based structural analysis
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BIM-based energy analysis

SHU- QDB SOA R0 R Augodeck Pavit Y14 - STUDENT VERSON - Adwmnced, Model - Daybghtinghaalyu st - Flods Pan 03 - Plece »

= 0 Ty Erable  Fum Daergy Reslts 8 Solw Fadunon
=

Lesds  Lesd Losd Seundiry At Bahicrt Check Comsmendy Tpace  Space  Tpsce Tose  Masting and Sohide’ Pyt Presiare Garas e

Cores Combumatona Consesns Adert  fmm  Sppom  Ohecha Sapantce Tog Cooleng Losds Schaduies Quamitar Loss Rapont

Semngs Inergy Model Sevedation Compars Andyse Paud

Erergy nsiye Solor iyt Uty [

@ﬁ‘zﬂﬂﬂa 2 EksLsirgEEBEE B 5 2 & 2 G ¢ e ¥ gk

Selet Loads Binmtory (entiers o Anaiytel o) Madet Toch . Spects & Jovey = Reports & Sohodober

Frevene x

ln\g«ua | 6 bse Type

vu;oe, Geaphics Over .Ek ]
Geaphec Duaplay Opticns | 75 ]

Defaci Anabyun Duplay... Solar Racuton Defet
S Pathy

Prienct aowae - Advanced Model  Dasrtaoiwy. X | %b -
0234 Pl + Eleclighting . /
03 « Fiee ke + Cuy R - / ~
03 « Fioe Pobibe « Nght Rendieneg /
0334 Man « Dyl
0334 fan - Bleclighting
0334 Pan « Buminsnce « 4
0334 an < Buminance - Sam |
033 lan « Buminance - Sam r
0334 Pian - Bhuminance - Tam | P
Buiding Coutywd -\.\/
Fozm Packing Aews !
o - Jd - S
o) N
Civatioms (Budcng Bevation)
Cowmpwd Devatcn - South Wng
et | 8
Noen ~
ol 2N
West
St (Bt S tim)
Linerel Sexten 3 P ~ =
Sextien Themsh Man Sar «| 1w O .GRMGRIRHG '
Chc 80 veect, TAS for sbumates, CTRL adde 90T umsebocts. & (0 BN TR NP

/

/| 028888838885

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.



Chair of Computational Modeling and Simulation Technische Universitat Miinchen

BIM-based Quantity Take-off = Tendering

— - - =
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BIM-Supported standards and guildlines

Digital US - Solibri Model Checker
Rl Checkig 0 Tods Window Heb

& Creiy @ o e cHe 07 o8 fen COEIEETAEEEARAC M-8 N0 B

= Today: =

Manual Checking of Building s

design with standards and
guidlines

= Future: $ o o e

® Window-Stat Intserence |

- PSR B |y

= Digital database and m ¢ Bon[Ememeswpe] __ s@eqBenoE
rpstsecs Tswms [ ]| conmerts Snpsbat]

D} 7 3127&7-1?#‘”% ||

Tk

construction of standards o G

n heightis 12 59"

(EEEEEUREY  NINTIERSS

=  Automated checks
(2 (3)

in BIM-Model , | ~
;Q\)J . Y
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BIM-based Coordination of the Planning Process

Advantages

" no repetitive data input
= Dbetter coordination among the stakeholder
= clash detection

= |ess errors, reduced costs |
Structural Engineering

=lelx

Architecture

] COEAETTEOMAEAQAGAM-RIE D0
& _

Costs

Energy
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BIM-based Coordination of the Planning Process

Federated models approach

. . e (1) Model Creation by Respective Model Authors (see chapter 3.1)
Each engineering discipline

maintains control over their data
- responsibilities
-2 |IPR ownership / (2) Model Coordination Involving Model Authors and Users \

Discipline 1 Discipline 2 Discipline n

Quality Checks

o (see chapter 3.2)

Discipline modes are merged S
iscipline 2
into one model in regular intervals i |
. E Model 2 £
= Clash Detection /’— Cor A e
9 CIaSh Documentat|0n Discipline 1 ‘E'"E"_f:‘if'.{"g E' Model n g_ Discipline n
- Clash Resolution k ~ /
Modification of a discipline model Authorised by BIM Manager
is only performed by the responsible
. . (3) Models are Frozen and Released (see chapter 3.3)

englneer/arChlteCt e Co-ordinated and validated models can be released for use by model users.

* The models are also frozen as part of project history

Singapore BIM Guide

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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AUTODESK® BIM 360™ GLUE* Autodeskanz ; SM_Construction Demo | Architecture & Structure C

# Clashes

Result Sets 1 minutes ago

@  Architecture vs Structure (279)

Overview
Group By:  Ungrouped (279) -

Nofifications: = All (279) -

Clash Magnitude

Clash163 270 mm
Clash164 262 mm
Clash165 262 mm
Clash166 224 mm
Clash167 209 mm
Clash168 209 mm
Clash169 206 mm
Clash170 206 mm
Clash171 206 mm
Clash172 206 mm
Clash173 191 mm
Clash174 191 mm
Clash175 190 mm
Clash176 190 mm
Clash177

Clash178

Clash179

IO ER R

Technische Universitat Minchen TI.ITI

Pg
% Chair of Computational Modeling and Simulation

Clash177 .=

Magnitude: 189 mm

@ Basic Wall [246330] @ W-Wide Flange [265213]
[=] 3D - Architectural [=) 3D - Structural
(5] Segment =) Segment
(=1 walls (78) (= Structural Framing (434)

(= Basic wall (78) [=] W-Wide Flange (432)
(=) Interior - Partition (1-hr) (40) (= w12x26 (351)
Basic Wall [246330] W-Wide Flange [265213]

Comment X

Add comment to Clash177

EN =R NO)
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Advantages for the owners

BIM
for FACILITY
MANAGERS

= Handover of the model
= Continuous use of the model throughout the operation phase : et
= Facility Management Systems

= Archiving the building model (neutral format!)

Maintenance

s 'y
o,
Database )

Firewall Real Estate

© Behance.net © FM Systems
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State of implementation
USA

= wide adoption in building industry
= nationwide guidelines
= NIST: National BIM Standard (NBIMS)

= General Service Administration (GSA)
National 3D/4D BIM program

= US Army Corps of Engineers

= |large number of local guidelines

NEW YORK CITY
DEPARTMENT OF DESIGN + CONSTRUCTION

National Institute of buildingSMARTalliance
BUILDING SCIENCES National BIM Standard

United States
NATIONAL BUILDING INFORMATION
MODELING STANDARD

Version 1 - Part 1: Overview, Principles, and Methodologies

Transforming the Building Supply Chain Through Open and Interoperable Information Exchanges

uly 2012

BIM

Guidelines

LACCD Building
Information Modeling
Standards

(LACCD BIMS)

Interim Version 2.0

Revised June 15,2000

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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State of implementation

Chair of Computational Modeling and Simulation

Technische Universitat Minchen TI.ITI

United Kingdom

= UK BIM Strategy since 2011

Welcome About ~ Resources ~ BIM Partners ~ Task Group Labs

"This Government's four year strategy
for BIM implementation will change
the dynamics and behaviours of the
construction supply chain, unlocking
new, more efficient and collaborative

ways of working. This whole sector
adoption of BIM will put us at the
vanguard of a new digital construction
era and position the UK to become
the world leaders in BIM.”

Francis Maude
Minister for the Cabinet Office

twitter

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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State of implementation

United Kingdom /
Level 0 Lewvel 1 Level 2 Level 3 /
t
% g Data
iBIM | 23
Maturity BiMs @ 8
NHEHE =1 g
HEHH
I|% z|alE =
2D 3D ©
CPIC 1DM ~ Common Dictionary
Avm ::g : g:“n‘\:‘::v Il):\:csm processes
CAD BS 1192 2007 1SO BIM
User Guides CI'IC , Avanti, BSI
@ 2008 Bew - Richards
Drawings , lines arcs text etc Models, objects , collaboration Integrated . Interoperable Data [N
| 4
= -.. l IFC Iann Irmo |mom|oxm| XML [m lma ]zm I
Tools - 2 =y =
<z Els
\/ V Integrated
File Based Web Services
P File Based Collaboration BIM Hub
apes Collaboration & Library
Management
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BIM LEVEL 2 Home About BIM Level 2 Standards Guidance Events Tools FAQs

Welcome to the new BIM Level 2 website

We have developed this resource as a point of reference
for clients, designers, contractors, trade suppliers,
manufacturers, maintainers, operators and users to
understand how to use Building Information Modelling
(BIM) and data to improve productivity and reduce
waste.

Work has been undertaken over the past four yearsin a
joint Government — Industry Working Group called the
BIM Task Group to provide Standards, Guides, Case
Studies and shared experiences to help all stakeholders
with their BIM adoption Journey.

Chair of Computational Modeling and Simulation Technische Universitat Miinchen TI.ITI

en permission.
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BIM in Germany
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BIM in Germany

History: Reform Commission

Der BIM BElrat @ ﬁ:nrng;sk?;::\:wl;mm

digitale Infrastruktur

Der BIM Beirat wurde am 12. Oktober 2010 unter Vorsitz des Bundesministeriul
Berlin gegriindet

In Abstimmung mit den Verbanden und Kammern der deutschen Bauwirtschaft, di Reformkommission Bau von
und dem BMVBS - Bundesministerium fir Verkehr. Bau und Stadtentwickluna entw Grof&projekten
Orai 5 - - e - 1. .
res Reformkommission fiir Grofprojekte erarbeitet
A1 Komplexitat beherrschen — kostengerecht, termintreu und effizient
me  Problemlosungen
- ar . i . Endbericht
Gut: Ramsauer: Experten fiir GroBprojekte beginnen Arbeit
Verg
schi Erscheinungsdatum 17.04.2013
erkli Laufende Nr. 064/2013
Mitg Heute ist die von Bundesminister |

einberufene Reformkommission fti
zur ersten Sitzung in Berlin zusam
Bundesminister Ramsauer hatte ¢
besetzte Gremium vor Ostern ins |
um gemeinsam mit Spitzenkraften
Wirtschaft, Wissenschaft und Verv
Auftaktsitzung zur Reformkommission Teil erheblichen Kosten- und

"GroBprojekte” (Quelle: BMVBS) Terminuberschreitungen beim Bau
privater Bauprojekte auf den Grun

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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BIM in Germany

Politics

Minister of Transport, Alexander Dobrindt, 14.5.2014:

,The digitalisation of the construction industry
provides chances to realize large construction projects
within their time and budget limits. A better data basis
for all stakeholders ensures transparency and
networking. By doing so, schedules, costs and risks
can be determined earlier and more precise.

Modern construction means: Built first virtually,
and then in reality.

To foster the digitalisation in construction | will
install pilot projects.”

DII : “a ‘ l 4 I :I T Abo Newslette
(f zur Startseite machen Suchen
e 'anorama Ul n of

POLITIK GROSSPROJEKTE

So werden Baudesaster wie der
BER kiinftig vermieden

Lander wie die USA und Norwegen machen den Deutschen mit dem "E
Modeling" vor, wie man GroBprojekte puinktlich und ohne Kostenexplc
Bundesregierung will davon lernen.

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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$ Federal Ministry
of Transport and
Digital Infrastructure

BIM in Germany

Step-by-Step Plan
* Announced by the Minster of Transport
in December 2015

= Mandatory usage of BIM methods in
public infrastructure projects starting 2020

= Strong impulse for
German construction industry

Zukunftsforum

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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LA

% Bundesministerium
fiir Verkehr und
digitale Infrastruktur

German BIM Roadmap

Stepwise Introduction of BIM

Step 3
= broad
implementation
Step 2 = BIMis
= Continuous gathering standard

of experiences

= More pilot projects 3rd step
= Update of guidelines, from 2020
Step 1 legal regulations _
= Pilot projects BIM Niveau 1 2
= Standardization mandatory for S
Educati 2nd step all new projects B
. ucation =
i 2017 - 2020
= BIM Guidelines =
Legal aspects Extended Pilot an
1st step Phase
(Niveau 1)
2015 — 2017
Preparation
Phase
©PB 4.0
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BIM Niveau 1

Most important characteristics

» Integration of BIM methods into
conventional procedures
-> minor changes in laws and regulations

= Employer‘s Information Requirements
= BIM Execution Plan

= Common Data Environment:
according to ISO 19650

= Data Drops for handover to client

= Usage of open, vendor-neutral
data formats (IFC, OKSTRA, GEAB, etc.)

% Bundesministerium
fiir Verkehr und

digitale Infrastruktur

Bays
aur)usfu/mmg
+

LPH g
Moblili-

Koordination und
Datenmanagement
nach ISO 19650
(in Entwicklung)
bzw. gespiegelter
DIN Norm

Mobili-

sierung

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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BIM P||Ot PrOJeCtS % Bundesministerium

fur Verkehr und
digitale Infrastruktur

| 2ngerniiseion
9 | ticverker und

cigiale Iolastraktur

BIM-Pilotprojekt BIM-Pilotprojekt
Briicke Petersdorfer See Stidverbund Chemnitz

Projektbeschreibung Projektbeschreibung
Gesamilinge: ca. 1,16 km, Stiitzweiten: zwischen 21 m und 35 m
davon Briicke Peterscorfer See: 264 m Gesamtlange Brilcke: 290,5 m
Gesamtkosten: 36,5 Mio. €, Nutzbreite Briicke: 21,50 m
davon Bricke Peterscorfer See: Brickenlliche: 6215 m? Neoworks B [DB) i
26,5 Mio. € Quertrg: DB AG u. Privatozhn Eand @ | e ur Logscs
Anschlussstelle; AS Waren Querurg: Auerbach

Verkehrsbelastung:  ca. 20,000 Kfz/2¢h,
in den Spitzenzeiten im o ; Gesamilsnge
Sommer deutlich dariber Bauzeitliche Verkeirs! Straenabschnitt.  ca. 11,3 km
Verkehrsbelastung: — ca. 20.000-25.000 Kfz/24 h
{Prognose 2020)

(Gewdsser 2. Grdnung)

BIM-Pilotprojekt BIM-Pilotprojekt

Rastatter Tunnel

Eisenbahniiberfiihrung
Filstal

Projektbeschreibung Projektbeschreibung R g "
Y

Gesamilange: 485 m Gesamtlinge PFA12: 8.3km

Hahe: 8sm Durchmesser: innen 9,6 m, auken 10,6 m

Spannweite (max): 150m Abbruchmasse: rund 710000 m*

Breite Uberbau: 84m Gesamtkosten Tunnel: ca. 450 Mio, €

Anzahl Briicken: 2 Bauzeit Tunncl: a.5 lahre

Bauweise/ methode: semiintegral/

Vorschubristung

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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% Bundesministerium
fur Verkehr und
digitale Infrastruktur

Scientific Analysis of the Pilot Projects

Tasks
» Detailed Analysis of BIM pilot projects
= Recommendations for actions

Consortium

= Technical University Munich
*= Ruhr-University Bochum

= Obermeyer Planen + Beraten
= AEC3 Deutschland

= Kapellmann & Partner

Filstalbriicke, © SSF Ingenieure AG

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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BIM Pilot Projects DEGES

Auenbach Bridge — Southern Link Chemnitz

= New bridge in a 4-strip federal roadway,
crossing a river and a railway

= Early planning phase (conceptual design)

= Investigation of different design options
- BIM-based cost estimation
—> preferred option: 2 bridges and dam

= Fast and accurate cost estimation

=  Communication with the public

© Obermeyer Planen + Beraten

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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Scientific Analysis
Intermediate Results

Betrieb

Ausfiihrung

LP &7

LP 4-5

BEP

Technologie

Vertrage

BIM-Team

LP 2-3

—— Filstalbriicke
=== Petersdorfer Briicke
e« s o0 [albriicke Auenbach

Raststatter Tunnel
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% Bundesministerium
fiir Verkehr und
digitale Infrastruktur

Implementation of the BIM Roadmap

Ministry of Transport

l o f ‘ Bplanen bauen
e 4.0
= Detailed Definition of BIM 2020 scenario e

= Guidance of 25 new pilot projects T e RU B .ru."

= In-depth legal analysis

Erforderliches
Mindestniveau

KAPELLMANN

= Guidelines, templates, recommendations
for public authorities

UND PARTNER
RECHTSANWALTE
| S MAX BOGL
= Data base concept: BIM cloud I §|I§IIi :
| g I g I g I % | Voraussetzungen HOCHTIEF
Vi V2 V3 vn

= Model checking concept ViCon

tung

Hochstieistung

o
WTM

s‘:m;:f:f:::ﬁi:gm | ENGINEERS (?/ AEC 3

der Lander ‘ VT ohne Pilotprojekte VT mit Pilotprojekten

= interactive
instruments

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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AN

Industry Foundation Classes ISO
Vendor-Neutral Data Exchange Standard @ bUl|d|ﬂgSMﬂRT

PEEEEEETninn
NEMETSCHEK

% SOFiSTiK

OpenBIM

'/lQ RIB 4 Bentley

running together

*32* TEKLA {\ AUTODESK

SIEMENS PLM SOFTWARE

@ Trimble. SIEMENS
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Research

Capturing existing bridges

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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SEEBridge

Automated Compilation of Semantically Rich BIM Models of Bridges

Non-Contact Survey };—.@mmﬁml

G

= Maintenance of existing bridges
= Model are not available

=  Approach
» Laser scanning - Point cloud - 3D model
= Semantic enrichment - IFC-Bridge model

= Damage detection

= Partners
= Cambridge University
= GeorgiaTech
= Technion Israel
= Trimble
= Georgia Department of Transportation
= London Underground

Highway Bridge

Images,
.._videos

. Laser
\scans

IFC-Bridge
Damage Extension

Infravation

An Infrastructure Innovation Programme

Transnational call for proposals on

‘Advanced systems, materials and techniques

for next generation road infrastructure’

S b

Point cloud with registered images

/ N\

IGeometric Modellingl -)I Damage Detectionl

IFC structures
and classes

3D CAD
model

4>ISemantic Enrichment|

S

Enriched o ___
IFC file

!

| Damage Mapping |

- |
| Complete
IFC Bridge Model

Defect
properties

© Technion

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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SEEBridge Infravation

An Infrastructure Innovation Programme
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Research

BIM-based Progress Monitoring

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.
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Construction Progress Monitoring

Building Information Model

e

.*.

-

()

'Q,'

\ 4

)
)
Il
4
1
'
". y
Y

Gfutud }

[

A A SR S W N,

Ve

Precedence Relationship Graph

Delays in Schedule?

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.


Filme/ProgressTrack3x_full.avi
Filme/ProgressTrack3x_full.avi

4 .
"y \ :\?S

\2‘




4. Dezember 2012




12. Juni 2013




27. Juni 2013




17. Juli 2013




8. August 2013




4. September 2013
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4. progressTrack Viewer

Model PointCloud Processes Dependendies

IFC GloballD Search:

Technische Universitat Minchen TI.ITI

ID Tag GloballD Name
(%1 60itemls)

1 215 O0oDyMGC6zCIBewbOBhE:  Basic Wall:MW 17.5:380879
2 397 0jdHoqTIlj5KA21387elnwZ  Basic Wall:5TB 25.0:384309
3 489 OjdHoqTlj5KA21381eloC2  Basic Wall:STB 20.0:385172
4 530 0jdHoqTIlj5KA21387eloKt  Basic Wall:5TB 20.0:386721
5 587 0jdHoqTIj5KA21381eloll  Basic Wall:STB 20.0:387193
6 644 0jdHoqTlj5KA21381eloe2  Basic Wall:5TB 25.0:387476
7 697 1LcGWnNV97PeZmeR_a0( Basic Wall:MW 17.5:389209
8 754 1LcGWnNV97PeZmeR_a0{ Basic Wall:MW 17.5:389626
g 807 1LcGWnNV97PeZmeR_a0( Basic Wall:MW 17.5:391053
10 864 1LcGWnNV97PeZmeR_a0{ Basic Wall:STB 20.0:391866
n o7 TLcGWnNVITPeZmeR_a0{ Basic Wall:5TB 20.0:392612
12 70 1LcGWnNV9TPeZmeR_alc  Basic Wall:STB 20.0:393750
(12 1077 1 CinCU31RbxQIA3wa¥rRA  Racic Wall:STR 25.0:304R01 . - @

Photogrammetric Observations | Observation Results | Element Detection Resuits| Gantt Chart | Precedence Relationships | Ground Truth
Play | 0

(e r——

Aspl v

2012 |
4 5 T 5 7 | [ | [}
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EG Winde und Stiitzen

—
—

As planned

As built

EG Decke
As planned ‘ ‘

e
On— |||

L
m— ||| []]]]
10G Decl

immam; (BSOS | o [ | [ | V9 1 1 {0 OSSOSO AT
—— | ———

As built

10G Winde und Stitzen

As planned |
|

As built

|:| | Calculation completed.
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Summary

= BIM has big potential for improving the
efficiency of the construction industry

= pased on consistent use of
semantically rich 3D models

= challenges lie in the contracts and
processes

= modern surveying techniques provide a
excellent basis for
-> capturing existing buildings
—> providing initial-state data
—> providing as-built data
—> automated progress monitoring © SSF Ingenieure

© André Borrmann, 2017. All rights reserved. Re-use and/or distribution requires written permission.



“~ Chair of Computational Modeling and Simulation Technische Universitéat Minchen TI.ITI

VDI-Buch

André Borrmann
Markus Konig
Christian Koch
Jakob Beetz Hrsg.

Building

Information
Modeling

@ Springer Vieweg
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