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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE
CLIENT AND CONTRACTOR FOR PROJECT B87N

e Client

Deutsche Einheit Fernstral3enplanungs und -bau GmbH D EG ES

e Contractor

SchiiRler-Plan ﬂ SchUBIer-PIan

PLANUNG

=
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE

CLIENT DEGES - INTRDOUCTION

DEGES

Deutsche Einheit Fernstral3enplanungs und -bau GmbH

* Projektmanagement Association

* Founded by Ministry of Transport and
Federal States

- Management of Design, Construction
and Delivery of Infrastructure to Clients

* Responsible for 2.300km Federal Highways

» Volume of Projects 22 Billion €

« 300 Employees

Land Brandenburg 5,91 %

9 Land Mecklenburg-Vorpommern 5,91 %
Bundesrepublik ESA

Deutschland
29,08 %

Freistaat Sachsen 5,91 %

Land Sachsen-Anhalt 5,91 %

Freistaat Thiringen 5,91 %

Freie und Hansestadt

Land Berlin591 % = Hamburg 5,91 %

Land Baden-Wirttemberg 5,91 % 4
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Land Schleswig-Holstein 5,91 %

L.and Nordrhein-Westfalen 5,91 % .
Land Hessen 5,91 %

Freie Hansestadt Bremen 5,91 %



BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE
CLIENT DEGES - BIM PROJECTS

1 - Talbriicke Auenbach iZd B107
2 - Briicke Petersdorfer See iZd A19

3 - B87 — Abschnitt Eilenburg — Mockrehna
4 - Bauwerke iZd B31
5 - Tunnelkette A44

6 - Talbriicke Schwelmetal iZd A1
7 - OPP-Projekt A10/A24

8 - Ersatzneubau der
Rudolf-Wissel-Briicke iZd A100

9 - Ersatzneubau der
Westendbriicke iZd A100

10- B178 — A4-Nostitz (BA1.1)

11- A14 — VKE 3.2b, VKE 4

12- AD Funkturm iZd A100 in Berlin

13- A7 Hamburg Altona

14- Briicke uber den Peenestrom izd B111
15- Rader-Hochbriicke

16- B112 Abschnitt Gildendorf-A12

17- A3/ A4/ A59 AD Heumar

18- B1 / B55 OU Erwitte

19- B87 — Abschnitt Leipzig — Eilenburg
20- OU Wolgast




BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE o )
CONTRACTOR - NUMBERS AND FACTS SchuBler-Plan

all over Germany
o 19 Offices in Germany, 2 Abroad

o Founded 1958

BERLIN

o 2018: 60 Years Successfully Established

Over 800 Employees

o Arround 500 Projects per Year

o About 85 Mio. € Turnover / yearly

o Zertified according to DIN EN 1SO 9001
N * WARSCHAU, KHARTOUM
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE e )
CONTRACTOR - BUSINESS AREAS SchiBler-Plan
HIGHRISE ROAD BRIDGES RAIL

AIRPORT TUNNEL DEVELOPMENT GEOTECHNIC
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE
CONTRACTOR - DIGITAL EXPERIENCE

2006

First Test of Revit

23.05.2018

2012 2013

REVIT
Introduction

REVIT erstablished
Workmethod
95% Projectintegration

Development of
Aligned Bridge
Constructions (NX)

Development
Special Topics

2015

Pilots

Development
REVIT

Model-
generation

Station
Planing

& SchiBler-Plan
2018

Quantity
Take-Off
Interface
Structural Design

LOI-Standards
Exchange with
Customers
Detailed

Design

Processes and
Interfaces



BIM EROM CLIENTS AND CONTRACTORS PERSPECTIVE o )
MOTIVATION BIM SchuBler-Plan

... Convincment

4 A

------
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE e )
MOTIVATION BIM SchiiBler-Plan
Question Digitalization

« Fast Answers on multiple Questions
» Using Digital Data, Models and Software
e Connecting Sofware and Products

Google

Multiple Impacts in Early Past on

Mobility

Information Technology
Real Estate

Finance Sector

Answer

[macobeserver.com]
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE e )
MOTIVATION BIM SchiiB3ler-Plan
Question Digitalization in Construction Industry

« Many Stakeholders and Softwaresolutions
» Decision in a short Period of Time
 Varying Boundary Conditions

Many Questions EXxist

Which Material Quality?
Drawings given and on-time?
Effects of Design Change on Cost and Time?

Fundamentals for the Derivation of Answers
need to be defined
23.05.2018 11
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BIM FROM CLIENTS AND CONTRACTORS PERSPECTIVE a )
MOTIVATION BIM SchuBler-Plan

BIM ..
« Strategic Management Task

» Processes will change adopting BIM

« Not an additional Service but rather a fundamental Decissison for the Processes in the

Company and the Corporation with Partners and Customers
Overall Objectives ...
 Introduction and Development of Method
« Training and Convincing of Employees
* Winning Customers and Partners for Projects
« Optimization of Processes and Efforts
« Create Synergies to compensate

Additional Costs

23.05.2018 12
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REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN a )
COMPARISON TO HIGHRISE SECTOR SchiBler-Plan

CONSTRUCTION AND CALCULATION OF STRUCTURAL SYSTEM
FOR ULTIMATE LIMIT STATE AND SERVICEABILITY

TRAGWERKSPLANUNG — ONE DISCIPLINE

CONSTRUCTION CONSTRUCTION DRAWINGS

REBAR DRAWINGS @ @y
|~ |~ I
5‘& @f? :—m—
£/ Y ——\%
& ﬁ?; ;»e /) \ \ >y
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REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e )
COMPARISON TO HIGHRISE SECTOR SchiBler-Plan

CONSULTING IN RELATION TO THE OVERALL PROJECT
OBJEKTPLANUNG — HOLISTIC, INTEGRAL

23.05.2018 15



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN

& SchiBler-Plan

HIGHRISE SECTOR INFRASTRUCTURE SECTOR

* Mainly private Investors « Mainly public Investors

« Design, Construction and Maintenance « Design, Construction and Maintenance
by different Clients by one Client

- Small Dimension of Projects - Meters « Large Dimension of Projects - Kilometers

» Project Duration Years « Project Duration Decades

« Construction based on Planes » Construction based on Alignment

« Many geometric similar Objects « Less geometric different Objects

« Parametric Description of » Parametric Description of Geometry Is
Geometry is rather simple rather hard

« Architect coordinates Disciplines  Civil Engineer coordinates Disciplines



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e 3
APPLICATION OF BIM IN INFRASTRUCTURE SECTOR SchiiBler-Plan
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REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e )
CLUSTERING OF SOFTWARE SchuBler-Plan

PROVI REVIT & DYNAMO
CARD/1 SIEMENS NX
VESTRA ALLPLAN

VIS-ALL ® 3D 0

BIM
Collaboation & Analysis

SHAREPOINT
EPLASS / DOXIS . RIBITWO 5D
AUTODESK 360 - DESITE MD
PLAN-IT (SP) . EXCEL

THINK PROJECT! INFRAWORKS
CONJECT -
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REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e )
REFERENCE PROCESS INFRASTRUCTURE SchiiBler-Plan
AIA/IDM
BAP/BEP > Coordination

il §
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REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN

& SchiBler-Plan

* Incomplete Exchange of Data between Software Products
» Establishment of Data Format for relevant Processes
* Model serves as Database for many Questions

» Definition and Qualitycontrol of
Model and Information Standards

« Automatisation using multiple Software Products —
\—-—“
» Developement of Tools and AddOns to allow S

Automatisation



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN o )
DATA FORMAT SchuBler-Plan

Exchange of geometric and semantic

Information is mandatory (Multiple Software [~
Usage) Cpixml/IFC

Vestra

Card/1

CPIXML Cpixml/ IFC
« CPIXML = Construction Process Information

« ,OPEN" Dataformat for Derivation of Quantities and Cpixml / IFC NI

derivation of costs, binding documents

» Rather simple Coixml /IFC Siemens NX
IFC
* Industry Foundation Class Y

(For Infrastructure under Development )

« Rather Complex (Classification Scheme) CRALLNC RIB iTwo

23.05.2018 2

H



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN
INFORMATION STANDARDS

Depend on

Processes
Software
Projectphase
Use Cases
(Dataformat)

Should be defined by Users not by third Parties
or Institutions

Are never Complete

Should address the Language and Needs of
Engineers

23.05.2018
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Attribute

ID: cfg65e-hihc6b-ibic7-knhsd
Bauteil: Asphaltdeckschicht
Stecke: 2651

KM-Start: 1850,101
KM-Ende: 1850,111
cpiFitMatchKey: 511220011

Same Information Quality for

Humans but not for Computers
Consequence: Automatisation Fails

VAN

Attribute

ID: cfg65e-hihc6b-ibic7-knhsd
Typ: Asphaltdeckschicht
Bereich: 2651
Abschnitt-Anfang: 18501010
Abschnitt-Ende: 18501110
CPIFITMKey: 511220011

22



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e )
INFORMATION STANDARDS SchuBler-Plan

Database for Attributes

Uniquely defined and stored

Can be mapped by user in CAD Software

Geometry is separated from Attributes [

Mapping of
Can be adopted easily Attributes

Can be integrated in Design and Derivation
Process

23.05.2018 23



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e )
DEVELOPEMENT OF ADD-ONS AND SOFTWARE SchiiBler-Plan
Construction an Coordination B EWO

W
g

Karper auswahlen A

Siemens NX o o —
« CPIXML Import and Export t 18
 Attribute Definition using Database
 BCF Import and Export

 Korper auswahlen (1) @

LOI/Anwendungsfall A
Lol 300 - =

Planableitung o
3D-Modellerstellung D
4D-Modellerstellung
aD-Modellerstellung

& of bz

Attribut A

Bauteilkategori | Kappen

Y

Hauptbaustoff | Stahlbeton

Betonfestigkeit

Expositiansklas
c12/15

C16/20
c20/25
C25/30 E}
30737

C35/45
40750 a

Y e

Revit
« Construction of curved Bridge Segments (DYNAMO)
« Database Managed Attribute Definition

-
o
z
a
=
&
=~
o
=

|‘
i

Desite MD

« HTML Forms for better Coordination and Interpretation
of Infrastructure Models (Orientation via Map, Key
Information, Attribute Based Filters, Automated
Construction Sequence Mapping, Quantity and Cost
Export...)

23.05.2018 24



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN e .
DEVELOPEMENT OF ADD-ONS AND SOFTWARE Schiif3ler-Plan

Road and Rail Design

CARD/1

» Development of Parametric and automated Traffic Models
(since 1999) including simple Bridge Models (since 2015)

Vis-All
» Development of a Software for the Design and Cost
Estimation of Infrastructure Projects

» Bundeverkehrswegeplan 2030 (Rail)

IBN-DOKU/INFRASTRUCTURE DATABASE £ :
» Startup Operation of Rail Structure
» GIS Document Control

-

i

i

VIS-All
23.05.2018 25



REQUIREMENTS FOR BIM IN INFRASTRUCTURE DESIGN
REFERENZPROJEKTE

5 EU BRODWEG MACHBARKEITSSTUDIE
EU EMSCHER BRUCKENBAU U-BAHNLINIE U5-
WUPPERTAL-BARMEN BRUCKENBAU  pumm HAMBURG TUNNELBAU
& OBERBARMEN T e _
STATIONSBAU B [ .

=
L \

& SchiBler-Plan

RUDOF-WISSEL BRUCKE
WESTEND BRUCKE

AD FUNKTURM
BRUCKENBAU

TALBRUCKE VOLMARSTEIN
BRUCKENBAU

8

&

RRX
INFRASTRUKTURPLANUNG

Nortenwin Westfatun

TALBRUCKE GLEEN
BRUCKENBAU

GATEWAY GARDENS
TUNNELBAU

HOCHSTRARE B44 NORD
BRUCKENBAU

23.05.2018

B87n EILENBURG-
MOCKREHNA
VERKEHRSPLANUNG

R !X' Sacrsen )

91%

FRANKENSCHNELLWEG
TUNNELBAU
r——————-
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PILOT PROJECT B87N e )
PROJECTINFORMATIONEN SchuBler-Plan

Client:

Project:

Task:

Segment:
Length:
Crossection:
Costs:

Construction Time:

23.05.2018

Bundesrepublik Deutschland
DEGES

BIM Pilotprojekt B 87n
Leipzig (Al14) — Landesgrenze SN/BB
SN/BB, VKE 328.2

Planing of Traffic Bypass
LPH1 &2
(Traffic & Construction Planing)

Eilenburg — Mockrehna
13,5 km

RQ 15,5

35,5 Mio. €

ca. 5 -7 Jahre

< i
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PILOT PROJECT B87N
BIM USE CASES

BIM Execution Plan
Coordination

Integration of Environment

3D Modeling

Collision Checks
4D-Modeling (Time)
5D-Modeling (Time & Costs)
6D-Livecycle

Construction Progress Control

Derivation of Drawings

23.05.2018
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uBler-Plan

& sch
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1§

eis Nordsachse

PILOT PROJECT B87N
AREA OF INTREST
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PILOT PROJECT B87N
COMBINATION OF POSSIBLE ALIGNMENTS

Junctions (KP)

» Connectivity to other Routes

Joints (GP)

« Connectivity of alternative Lines

Combination using Joints and Junctions

Variant GP1 GP 2 GP 3 KP 1
1 X X
2 X X X

3

X

23.05.2018

& SchiBler-Plan
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PILOT PROJECT B87N o )
MODULAR DESIGN USING JUNCTIONS (KP) AND JOINTS (GP) SchiBler-Plan
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PILOT PROJECT B87N

3D-OBJECTS AND MODULAR DESIGN OF ALTERNATIVES ﬂ‘ SchuBler-Plan
Km

Km

Alighment Problem: Validity of shared Line Segments
3D-Object Solution: 3D-Bodies used simultan with varying Attributes
Joints Result: 19 Variants with only 350.000 Obijects in 3D

23.05.2018
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PILOT PROJECT B87N e )
PLANING PROCESS SchuBler-Plan

Planungsrahmen Kostenrahmen

Vorplanung

Varianten / Vorzugsvarinate
Voruntersuchung

Raumordnungsverfahren
Linienbestimmung

Entwurfsplanung

Leistungs-

Kostenschéatzung

Grobentwurf
Vorentwurf

Genehmigungsplanung
Feststellungsentwurf

Planfeststellungsverfahren

Leistungs- Ausfiihrungsplanung
phase

Kostenanschlag
5 Vergabeunterlagen (LV)

23.05.2018 34



PILOT PROJECT B87N e )
BIM WORKFLOW SchiBler-Plan
Cost Estimation Dataexchange
BIM Phase 1 AKVS i
(Alternatives) | | n
_____________________________________ el .. - Basic Groups LandXML
e —————— ASCII (DA40 & DA21)
(Modellierung 3D) Only Shape, png
BIM Phase 2 | * o Quantities
(MOde“ng & Bauwerksplanung
Attrl buteS) (Modellierung 3D)
CPIXML
BIM Phase 3 BIM Analyse & Steuerung  m—n _“““----------"““““““““—"""""““_ ______ IFC 41
(Analysis & (Bauauflaufsimulation 4D) w Preparation for
AKVS
_Automatisation) B ., o, Xlsx (Excel)
Kostenberechnung
BIM Phase 4 (Kosten 5D) / (Semi-) Automated
(Costs) — according to AKVS
_____________________________________________________________ I e NN mpp
Kommunikation
BIM Phase 5 : Wil
(T lan/ LV) ,
(Time) - P Project
35
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BIM USE CASES, ALIGNMENT
ALIGNMENT

Conventional Design

2 0,75 1,00 0.50

27 1,50) ] 350 | | 325 350 | 1,50
S\ /s 1
NS TN 12,50
" o -~
o {1 15,50

(Abmessungen in [m])

Calculation of Volume =
Curved Length x Area of Basic Crossection

=
&

Approximated Quantities

23.05.2018

& SchiBler-Plan
BIM Design

Bogenpunkt 2

4
= s
Einzelkurve

Automated and Accurate Quanties
using Crossection and Surface of Terrain

37



BIM USE CASES, ALIGNMENT e )
FUNDAMENTALS FOR MODELING AND DESIGN Schiif3ler-Plan

Terrain

 Raster-DGM
(Cartesic Data - XYZ-Points)

« REB-Data
(ASCII — Format)

« SRTM-Data
(Shuttle Radar Topography Mission =
Fernerkundungsdaten)

 Point Cloud

Terrain Textur — Ortho Maps

» Topographic Map (TK: DTK25-V)
(Data from BfG / Survey Department)

23.05.2018



BIM USE CASES, ALIGNMENT e )
FUNDAMENTALS FOR MODELING AND DESIGN SchiBler-Plan
Terrain Textur — Ortho Images ~ATNR o Sy A

» Digitale Ortho Pictures (DOP 40 / DOP 20)
(Data from BfG / Survey Department)

Protected Areas - Environment

» Biologic reservated Areas
 Nature Preserve

« European Bird Reserve

* National Parks
 Flooded Areas

 World Haritage

« Water Protection Areas

sbo B
, : b
£ s ~ =
[ ] ; .
" nm Freib A f /
a7 5 ? ”
o X urg
SR o -

p
t

=
9

A

Austria

23.05.2018 3



BIM USE CASES, ALIGNMENT

& SchiBler-Plan

SPATIAL RESISTANCE — ENVIRONMENTAL PERSPECTIVE

Low Sensitive Area

Medium Sensitive Area

40

23.05.2018



BIM USE CASES, ALIGNMENT
4 MAIN VARIANTS — EXAMPLE OF SOFTWARE USE

- VIS-All - Haupttrassen_v45alpha0l.vapb

& SchiBler-Plan

= | &) 2

SH ORE ME XD B AR K B BB S & S% 4y

Datei  Ansicht Fenster  Hilfe

o Haupttrassen_vaSalpha0l.vapb (G|

4 00150 (Trasse) & x |[8)
Allgemein j Trassenentwurf E

Attribut

Bezeichnung ER
Verkehrsart Srane
- lage unkt

Stationsanfars
Stationsengie
Lénge
2] Hohe
Maximale Hahe
Minimale Hiibe »
Differenz

Entwurfsklasse Efgwvur fsidasse 1
= Flache

L)
i

]‘4

px

» T

Bezeichnung Wert
= Gesamtkosten 7.57"
1. Grunderwerb

= 2, Unterbau, Untergrund...
- 2.3.Bodenbewegung

2.2.3. Boden zulie...
2.2.1. Boden abtr...
2.2.2. Boden abtr...

3. Oberbau

4, Briicken

5. Stiitzwande

6. Tunnel

7. Sonstige Bauwerke

8. Ausstattung 1.201.915,61 €

9. Sonstige besondere A... €

[ P 12:00:00 |4
oubr UK 12U 18U 24Uhr

DEGES

) & =b Rechts: 336541.211 Hoch: 5699086.211

23.05.2018
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BIM USE CASES, ALIGNMENT e )
4 MAIN ALTERNATIVES FOR PROJECT B87N Schiif3ler-Plan
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BIM USE CASES, ALIGNMENT e )
GENERATION OF 19 ALTERNTAIVES USING BIM MODELS SchiBler-Plan

Mame

Bs CPIXML [Bricken A00110.cpibcml] (1)
Be CPIXML [M15060_T98GS53.cpiemi] (1) H - ;
as CPIXML [M15050_G22T98.cpiemi] (1) 4 S u b M Od e IS I n SeCtI O n \
as CPIXML [M15040_G22T98.cpiemi] (1) .

Bs CPIXML [M15030_T98G53.cpiemi] (1) BA = 1 . 1 fOI’ Eval Uatl O N
Be CPIXML [M15020_T98G53.cpiemi] (1)

= CPIXML [M15010_G22T98.cpierni] (1) Of Altern atlves

3

[=

=

[=

3

[=

=

 Ee CPIXML [M14210_G12G22.cpibcml] (1) - 7
3 =
[=

=

[=

3

[=

=

Bs CPIXML [M14030 G21G41.cpixmi] (1)
CPI XML [M14020_G12G21.cpbeml] (1)
CPI XML [M14010_G12G21.cpixmli] (1)
CPI XML [M13132_V04G51.cpiaml] (1)
CPI XML [M13131_V04G51.cpibamil] (1)
CPI XML [M13112_V04G51.cpbeml] (1)
o mm CEIXMLIMA3311 VO4G5l cpioml] (10
s CPIXML [M13092_BAG11l.cpixml] (1)

s CPIXML [M13091_ BAG11l.cpicmi] (1)

s CPIXML [M13087_ BAG11.cpbemi] (1)

e CPIXML [M13055_ BAG11.cpixxml] (1)

L me CETXMI TMAZ050 BAGII cobaml] (1)
> CPI XML [M13040_G22G31.cpbxmi] (1)

- e CPIXML [M13030_G31G632.cpbemli] (1)

k] !_ DT CWEREAL TR A l':l;'l BF il F17%

o]
]
[
=
[>

Einzelabschnitte
itr Abschnitt
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MODEL AND ALTERNATIVE DESIGNS o )
TRAFEIC MODEL SchuBler-Plan
Alignment Gradient

AR\ 6580000

= AN\ '\
7 AR \
j :f,"-.t’::}' \ k :\\
& ‘ \\\‘\ d\»
3

+

3D-Model

Cross-Section
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MODEL AND ALTERNATIVE DESIGNS
TRAFFIC MODEL

23.05.2018

Calculation of
Cross-Section

l

Linear Connection
of Cross-Sections

A 4

Calculation of
Geometry and
Export

& SchiBler-Plan
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MODEL AND ALTERNATIVE DESIGNS o )
TRAFFIC MODEL SchuBler-Plan

[ Projekt test Card 2 iTwo - CARD/1 Version 9.0
Projekt Vermessung Topografie Verkehrsweg Wasserwirtschaft Zeichnung  Favoriten  Einstellungen  Ansicht Fenster 7

: - %] - & ]
CH RO SR + @2 B|CCS

il | \ [s=s3614  z- 103582

R

B Goeplan )

Bauwerke aus REB-Massenberechnung
Achse

achee: [ @& 5 ][ 1] [lest Kuwe

Bauwerksname [Paaaaa_nn_xxexxs]
Pratix [P

“argangs-Murmmer [_nn] =}
Bezsichrurgsteil 1-6 Zaichen [ xwwe] =

Querprofimassen

o LIVE DEMO 3D-Modelin

L AL G

Qutput

VORGANG
Die Skriptdatei CPIXML Export_erweitert_test.csc wird geladen. Version: 3001
Das Skript CPIXML Export_erweltert_test.csc wird analysiert.

VORGANG
Das Skript CPIXML_Export_erweitert_test.csc wird ausgefdhrt.

ZWISCHENERGEBNIS
EBasePoint : X: 24,83118 ¥: 41,1979%2 Z: 0,00000

test_Card_2_iTwo CardScripte ausfahren GK 3 Grad

23.05.2018 47



MODEL AND ALTERNATIVE DESIGNS e

PIPES SchiBBler-Plan
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MODEL AND ALTERNATIVE DESIGNS e )
NOISE EMISSION WORKFLOW SchuBler-Plan

Traffic Modeling Noise Emission U= : Coordination

CARD/1 Soundplan Tra”‘gggat'on Desite MD

Verkehrslarmanalyse, Variante 3

Verkehrslarmbelastung | Anzahl betroffener

(dB(A), Tag) - Gebdude
50-55 584

55-60 259
60-65 134
65-70 52
70-75 20
75-80 1
Summe 1050

Pegelbereich

23.05.2018



MODEL AND ALTERNATIVE DESIGNS e )
TECHNICAL VISUALISATION IN DESIGN SOFTWARE SchiBler-Plan

~
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BIM from Clients and Contractors Perspective
Requirements for BIM in Road and Infrastructure Design
Pilot Project B87N

Route Finding, Modeling and LOI

Model and alternative Designs

Interpretation and Automatisation (4D, 5D)

N o 0o ~ W b =

Lessons Learned and Discussion

23.05.2018 51



INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
ATTRIBUTE DEFINITION DURING 3D-OBJECT GENERATION Schiif3ler-Plan

Planungsprozess Kosten / LV

notwendig fur RE - Entwurf

handisch

Struktur

W handisch W handisch

1: handisch

Goal: Automatisation of Processes!
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INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
ATTRIBUTE DEFINITION DURING 3D-OBJECT GENERATION Schiif3ler-Plan

3D-Model 3D-Model
Road Design Bridge Design

Attributes fully- J§ Attributes semi-
LO|I automated automated

Bill of
Quantities

Analysis and Interpretation of

Coordination Attributes

23.05.2018 3



INTERPRETATION AND AUTOMATISATION (4D, 5D)
ATTRIBUTE DEFINITIONS - EXAMPLES

Bezeichnung ATTRIBUT Werte als Text oder Double |Definition
Strecke Beispiele:
Achsbezeichnung Infra_Alignment 130 xs:string
Dimension Infra_Dimension m3 xs:string
Berechnungsnorm Infra_Norm xs:string
Positionsnummer Infra_NormBoQltem 100002.3 xs:string
Volumen Infra_NormVolume < 5,0056 [m3 xs:double
Quelle Infra_ObjectSource Qu i xs:string
Beschreibung Bauteilfamilie Infra_QTODescription < FB_Deckschicht Xs:string
Beschreibung Bauteil Infra_QTOProfMeaning St 1 OB Decke Xs:string
Horizontdefinition Infra_RefAlignment_3DHorizon xs:string
von Station Infra_StationFrom 650,0000 [m] xs:double
bis Station Infra_StationTo 660,0000 [m] xs:double
Art Infra_Type SOLID xs:string
Materialdefinition Material A8Aspirait——_
Definition AKVS (INFO) cpiFitMatchAKVS 5.113.3.030.10 xs:string
Definition LV (INFO) cpiFitMatchLV 5.113.3.030.11 xs:string
Automatisierung cpiFitMatchKey 5113303010 Xs:string
Beschreibung AKVS cpiFitMatchTextAKVS Splittmastixasphalt 4 cm xs:string
Beschreibung LV cpiFitMatchTextLV Splittmastixasphalt4cm, 11S  |xs:string

23.05.2018

& SchiBler-Plan

Crossection
Material
Scheduling, Costs,
Bill of Quantities
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INTERPRETATION AND AUTOMATISATION (4D, 5D)
COORDINATION

Logout S Projekt: : py

Joachim Hager
als Leser

SPBIM

Karte

Filter / Ansichtseinstellungen
Objektinformationen
Attribuierung
Bauablaufplanung
Mengenermittlung
Kostenermittlung
Qualitatssicherung

Trassenlange

& schiler-Plan
E-Mail: BIM@schuessler-plan.de

Die in diesem Formular verdffentlichten Inhalte und bereitgesteliten Informationen unterliegen dem deutschen Urheberrechi
Venvielfaltigung, Bearbeitung, Verbreitung, Einspeicherung und jede Art der Verwertung auferhalb der Grenzen des Urheber
Zustimmung der Schiler-Plan GmbH.

Das unerlaubte Kopieren/Speichern der bereitgestellten Formulare ist nicht gestattet und strafbar.

< >
Formulare Projektstruktur Ansichtspunkte
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INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
ATTRIBUTS FOR SCHEDULING SchuBler-Plan

B Microsoft Project - BA7n neu o i I e e e

Datei Bearbeiten Ansicht Einfiigen Format Extras Projekt Zusammenarbeit Fenster 2

DR SRV AT © @ eded B ¢ @ I OhneGruppe R @[, € % + = % Einblenden~ | Arial

T et

Frage hier eingeben -8 X

Alle Vorgénge > V= [N,

essourcen Uberwachen Berichten Attri b u tS en~ .
‘ Tausch/Bodenverbesserung
Vorgangsname ‘ Dater infra_NormBoQtem | k17 09. Okt "17 16. Okt 17 23 Okt'17 30. Okt 17 06 Nov ‘17 13.Nov 17 20. Nov 17 27. Nov 17 04. Dez 17 11.Dez 17 :i
| I W[D[F[S[S|M[D[M[D[F[S[S|M[DM[D]F[S[S[M[D[M[D[F|5]S|M[D]M[D]F[S[5|M[D[M[D[F[S[S|M[D[M[D[F[S[S|M[D]M[D]F[S[S|M[D[M[D[F|S[S|M[D[M[D[F[S[S|M[DM[D]FS[5F
- B87n 125 Tage? 1| =
Grundstickserwerb 125 Tage 2|
Verkehrslenkung 4,5Tage 3‘ [yl
- Baustelleneinrichtung 2Tage 4 R—
Baucontainer aufstellen 2Tage 5 [l
WC-Maglichkeiten bereitstellen 1Tag 6 B
Baustellenabsperrung 2Tage 7 s
Wasser/Stromanschluss bereitstellen 1Tag 8 [ ]
- Baufeldfreimachung 0 Tage 9| * 2040
Rodungsarbeten 0Tage 10| * 2040
- Erdarbeiten 31,5 Tage? 1) v v
Boschungssicherung 0 Tage 12, & 20.10.
Boschung herstelien 1Tag? 12 B
= Unterbau (bis Planum) 28 Tage 14 | v
= Aushub 28 Tage 15 B . 4
Aushubarbeten S Tage 16, T
lagemTransport 28Tage 17| [
Tausch/Bodenverbesserung 0Tage 18| * 20.10.
- Auffiillung 0,2 Tage 1) w
Andeckarbeiten + Verdichten 0,2 Tage 20| B
Tausch/Bodenverbesserung | 0 Tage 21| * 2010
= Oberbau 0,45 Tage 22 w
= Tragschichten 0,2 Tage 23 L]
- mit Bindemittel 0Tage 24| * 2000,
mit hydraulischen Bindemittel 0 Tage 25‘ & 20.10.
Asphattiragschicht 0Tage 26| * 2010,
- ohne Bindemittel 0,2 Tage 21‘ w
Frostschutzschicht 0,2 Tage 28| B
- Binderschicht 0,45 Tage 29 w
Asphattbinderschicht 0,45 Tage 30 B
- Deckschicht 0,45 Tage 31 w
Asphalt (MAJAC/SMA) 0,45 Tage 32 B
- Beton 0Tage 33| * 2010,
Anker/Dibel 0Tage 34| * 2040,
Fugenherstelung 0Tage 35‘ * 20.10.
- Gehweg 31,5 Tage 36 L 2 4
Bordstein setzen 6 Tage 37| ]
Tragschicht 0,1 Tage 38‘ B
Deckschicht 31,6 Tage 3| e
Bankett 0,8 Tage 0| B
Drainage bzw. Sickerungskasten 1Tag? 41 ;|
- Ausstattung 5Tage 42|
Fahrbahnmarkierung 1Tag 43‘ [ ] ‘Jﬁ
L] Feaw [ 4 [RoLL [0B
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INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
AUTOMATED LINKS SchuBler-Plan

Vorgange
Woche 51-19.12.2017

= B . <, ?
=_ Vorgédnge @ Simulation |f" * ﬁ @ @ PSP MName Start Finish Duraticn
= -

1 BE7n 20.10.2017 12042018 125 Tage HE ‘%
Abspiglen Export Start /Finish / Duration % 1.1 Grundsticserwers  20.10.2017 12042018 125 Tege HH 35 %
15 Erdarbeiten 20.10.2017 20122017 51Tage MEEEEE  35%
| Heute H [{] 5| 13 » 154 Oberbau 20402017 30122017 51Tage MENENE  35%
. i . . . i . i . i . i . i . i . . . i . . . i . . 1541 Tragschichten 20.10.2017 20122017 51Tage NENEEE 35%
: 15412  ochneBindemittel  20.10.2017 30122017 51Tsge NN 353%
E)& ?g <& 154421 Frostschutzschicht 20.10.2017 30122017 51 Tsge NN 353
1541212 FS5_POS2 01112017 20122017 42Tage NN 32 %
s Name Start Finish " 17 Bauwerke 20.10.2017 12042018 125 Tage N "%
115321 Andeckarbeiten + Verdic..  20.10.2017 20102017 41061040000; 17 P 20402017 12042018 125 Tage NN -
115322 Tausch/Bodenverbessery 20.10.2017 20102017
e e mumy wew
¥ 11541
¥ 115411 mit Bindemittel 20.10.2017 20102017
1.1.54.1.1.1 mit hydraulischen Binde 20.10.2017 20.10.2017
1134112 Asphalttragschicht 2010.2017 20.10.2017 51131030000;
¥ 1.1.54.1.2
¥ 1.1.54.1.21
11541211 F55_POST (= 23) 01.11.2017 01.12.2017 51121010000;
DSUL RSPORGE) omaw  mmmw smowes
1.1.54.1.2.1.3 FS5_ohne POS (» 23) 20.10.2017 20102017 51121010000
¥ 1.1.54.2 Binderschicht 20.10.2017 20.10.2017
1.1.54.21 Asphaltbinderschicht { » 20.10.2017 20.10.2017 51132020000
v 11543 Deckschicht 2010.2017 20102017
115431 Asphalt (MA/AC/SMA) 20.10.2017 20.10.2017 51133010050
Beton 20.10.2017 20.10.2017
Anker/Dibel 2010.2017 20102017
Fugenherstellung 20.10.2017 20102017 . . .
Gefmeg 20102017 el Automatic Link of Objects
Bankett (» 34) 2010.2017 20102017
Drainage bzw. Sickerungs...  20.10.2017 20.10.2017 an d Seq uences
Ausstattung 20.10.2017 26.10.2017
Fahrbahnmarkierung 20.10.2017 20.10.2017
StraBenschilder 20.10.2017 26.10.2017
L5A 2010.2017 26.10.2017 81322010000;
1.6 Begrinung/Bepflanzung ~ 20.10.2017 20.10.2017 71072010000;
1171 Schallschutzwinde (»2)  20.10.2017 20102017 63002010000;
1.1.72 Larmschutzwall 20,10.2017 20.10.2017
1173 Buden  moan  weaw  swoom
11,74 Zaune 2010.2017 20102017 81282020000,81282030000,81282040000;
1175 Fahrzeug-Rickhaltesystern 20.10.2017 20102017
1.1.7.6 Tunnel 20.10.2017 20102017 v
= A Detals T E O ®
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INTERPRETATION AND AUTOMATISATION (4D, 5D) o )
VISUAL CONTROL OF CONSTRUCTION SEQUENCE SchiiBler-Plan

Woche 37 - 12.08.2016

art Finish Duration
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INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
MODEL NEEDS TO BE CHECKED FOR AUTOMATISATION Schiif3ler-Plan

Qualtity Control

« Errors During Automatisation Process need to
be checked and solved

e Quality Control of Model for
Geometric Quality (LOG)

Information Quality (LOI)

 Needs to be automated
(~500.000 Obijects)
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INTERPRETATION AND AUTOMATISATION (4D, 5D) o )
QUALITY CONTROL OF MODEL SchiBler-Plan

Modeling
(Design Software)

Results of Quality Check

Coordination

(Coordination Software) SN
Final Attribute Definition i
(Design Software & "
Coordination Software) /

Quality Control of Model LOI_CHK: Pass
(Coordination Software or B L . ceametr
Other Software) notClosed ’

Interpretation and

Automatisation
(Other Software)
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INTERPRETATION AND AUTOMATISATION (4D, 5D)
COST ESTIMATION ACCORDING TO AKVS 2014

Kosten AKVS - B 87n Verlegung 6stlich Eilenburg - dstlich Mockrehna (VKE 328.2) -

Kostenrahmen Joh T o kostenberechnurg| (1) Hinzufigen | (B) Hinzufigen | () Hinzufigen ¥ Auswahlen %% Bearbeiten

Unterlage | Unterlagewahlen.. -|# @ entternen
Kostenaktual |1. Aufstellung -2
Frojekthistorie Teil Leistung Baulos
1 Strecke ohne Voruntersuchung

| # Kostenteilung

Gesamtkosten (bruttal 78,736 Mio, €

2 Strecke mit
_——| # Xostenteilung
‘Gesamtkosten (brutto) 0,000 Mio. €

-

Aockrehna (VKE 328.2) - Variante 1

o

3 Besondere
——| # Anlagen
Gesamtkosten (brutto}: 0,000 Mio. €

23.05.2018

7 Gesamtkosten (brutto): 79,736 Mio. €

Nummer des Teils: 01

Aktiviert #

) Atualisieren  Prifen

7
Mo

Einstellungen | Datenaktualisienng  Prifung

= -~ |Leistungen durchsuchen... | 3

Preisdatenbank

8 -

KBH-Nr. Beschreibung Einhett Menge Kosten je Ei Einzelkosten (€) Kostertelung ™
v Voruntersuch_

v o11000.010 -inunbebauten Lagen  m? 852.499.00 400 3.409.9%c NN
W Bundesr. (3.409.936)

v 1.100.0.020 -in otsnahen Lagen m? 24.845.00 80.00 1.987.600 N
W Bundesr (1.987.600)

v 1.1003.050 Sonstige Entschadigun . psch 91759132 1,00 517591 I
B Bundesr. (917.591)

v 20000001 Baustelleneinrichtung, . psch 100 293783403 2937.83¢ N
W Bundesr. (2937 834)

v 30000001 Verkehrssicherung an psch 1.00 907.175.97 507.176 I
W Bundesr (307.176)

v 41060010 Baugelande abraumen  psch 100 175468800 1754633
W Bundesr. (1.754.638)

v 4.1060.020 Bauliche Anlagen abbr.  psch 1.00 200.000.00 200000 NN
W Bundesr (200.000)

v 4.1060.030 Baume fallen und Wur_  psch 1.00 52.500.00 52.500 N
[ (52.500)

v 4106.1.020 Oberboden abtragenu_  m? 176.000,00 8,00 1408.000 NN
& (1.408.000)

v 4106.1.040 Oberboden liefem und m? 51.000.00 35,00 1785000 N
W Bundesr. (1.785.000)

v 4.106.1.050 Baschung mit Stufen v m* 330.250.00 1.00 330250 N
W Bundesr {330.250)

v 41062010 Uberschiissigen Bode m? 92.750,00 5,00 463750 N
W Bundesr. {463.750)

v 41062090 Boden lifemund einb_.  m? 1.091.750.00 15,00 16376.250 NN
W Bundesr. (16.376.250)

v 47062100 Planum herstellen m? 402.000.00 0.50 201.000 NN
W Bundesr (201.000)

v 41101.020 StraRenmulde befestiq m? 77.546,34 20,00 1550935 N
W Bundesr. (1.550.939)

41102030 Sickereitunn herstellen 2 000 00 1400 00 200000 I

& SchiBler-Plan

Berechnung der Einzelkosten | Blatt E
Bezeichnung des Projektes
Bezeichnung des Teillprojektes
B ichnung der BAT Voruntersuchumg
Strallenbaumalnahme
Bezeichnung des Bauwerks/ .
der Leistung Variante 1
Stationierung
2 Kostenschitzung Projis-ldentnummer: Bauwerks-Nr. (ASB):
15,654 km| 118221
Trager der BaumaBnahme: ‘Elundesrepublik Dieutschland
Bezeichnung des Hauptteils: 1 Strecke ohne Kostenteilung
Bezeichnung des Teils: 01 Voruntersuchung
KBK - NRL Einheit Beschreibung Menge Kosten je Einzel-
Einheit € kosten €
4. Erdbau (Untergrund, Unterbau, Entwasserung von Stralien),
Bodenerkundung, Entsergung
4.106 Erdbau
4.106.0 Vorarbeiten
Baugeldnde abraumsn
4.106.0.010 psch 2£ je m? Grunderwerbsfldche 1| 1.754.688.00| 1.754.688
Bauliche Anlagen abbrechen
4. 106.0.020 psch Pauschals 1 200.000,00| 200.000
Baume fallen und Wurzelstdcke roden
2100m Trassenlange durch Waldgebiet zu
4.106.0.030 psch 25.000E'm 1 52.500.00| 52.500
€ [3.108.1.020 m? [Oberboden abtragen und beseitigen 178.000) a.uo—:i%?p
3 = (Oberboden lisferm und andecken Lo ] TS - - . ]
4.106.1.050 m® Baschung mit Stufen wersehen 330.250 1.00 330.250
4.106.2 Bodenbewegung
Uberschiissigen Boden der Bodenklasse 2
4.106.2.010 m? bis 5 l3zen und weiterverwenden 892.750 5.00| 483.750)
4.106.2.080 m? Boden lisfern und einbauen 1.081.750 15.00| 18.376.250)
4.106.2.100 m? Planum herstellen 402.000| 0.50| 201.000)
4.110 Entwiasserung von Stralen
4.110.1 Mulden- und Grabenbefestigung
4.110.1.020 | |Straftenmulde befestigen | 77.6546,04] 20,00  1.550.039)
041102 Sickeranlagen
Sickerleitung herstellen
Herstellung sines Sickerbeckens (500m?)
bei km 1+550 zu 100€/m?
Herstellung siner Entwasserungsleitung
4.110.2.030 m (DMN30D400) der Lange 1.500m zu S00E/m 2.000 400,00 200.000
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INTERPRETATION AND AUTOMATISATION (4D, 5D)
BILL OF QUANTITY / LV IN EARLY PHASES POSSIBLE

& SchiBler-Plan

ﬂ Projektfenster 5 & & Jjé v %
W Projektkataloge ~ ‘ : _-!
Ausstattung Variablenassistent Verkndpfungen || CFPl-Daten aktual|5|erer1 Gesamtberecr
Dokument-Eigenschaften . Stammprojekt - aktualisieren =
Allgemein Ausstattung Objekte Menger
Madell Check Ausstattung ¥ Zuordnung Mengen LV-Zuordnung
'ﬁ- @@ + W) Ausstattung »
Strubcur Schiissel Matchhey Bezeichnung Me
4 5T - Ausstattung
EI[‘;] 1 Deckschicht
[51 110 5113303012 | Asphatt QATO{Typ:="Vielumen"; ME:="m*"}
r§1 120 5113202013 | Binder QTO(Typ:="Volumen"; ME:="m")
) r§] 1.30 5113104013 | Tragschicht QTO{Typ:="Vielumen"; ME:="m*"}
m 1.40 51220212 | 5T5 QTO(Typ:="Volumen"; ME:="m*")
[§1 150 5112101016 | F55 QATO(Typ:="Vielumen"; ME:="m*"}
* Attributes are interpreted w7 W Frojeistenster B
W Projektkataloge ~
Ausstattung Wariablen istent Verkndpfungen CPI-Crats
Dokument-Eigenschaften - stammprojekt - aktualisieren~
) i i Allgemein Ausstattung
® Content IS Stored for Automatlsatlon Modell Check Ausstattung Zuordnung m LV-Zuordnung

Ausstattungstabelle

-F:- @@ = |WP  Ausstattung Filter (Bezeichnung)

| Strukdur Schidssel Bezeichnunag Menge ME
« Documents and Dataexchange S = - e
Sk 1 Deckschicht

& 1.10 Asphalt 390,736 | m3

. ) i i [§] 1.20 Binder 785,208 (m3

for Bill of Quantity and Bidding 5) 1.30 Tragschich 568,424 | m3

[§] 1.40 5TS 1561885 m3

& 1.50 FSs 4824539 | m3

23.05.2018
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INTERPRETATION AND AUTOMATISATION (4D, 5D) e )
BILL OF QUANTITY / LV IN EARLY PHASES POSSIBLE SchiBler-Plan

Bearbeitung (Klassisch) Bearbeitung (Modellorientiert) ~ IR Y]
";I' QO - LV: 1 - StraBenbau »

Strukctur 0z Kurz-Info Kurztext Menge ME | Enheitspreis | Gesamtbetrag
= B 1 Straflenbau 195.368.00
+! E 1. Allgemeine Leistungen 0.00
= E 2. B 87 Streckenbau 195.368.00
+ ﬁ 2.0 Baufeldfreimachung 0.00 . . ., .
T -l coen 000 Price Definition for
+ E 2.2 Schichten ohne Bindemittel 0,00
] E 2 3 | Asphaltbau| 1 195.368.00 . . .
s 2210 = == o) w=s [ Bjdding Documents in LPH 6
§ 2.3 20. Binder 785,208 | m3 0.00 0.00
§ 2.3 30 Tragschicht 588,424 |\m3 0.00 0.00 . .
s im0 T N — Calculation according to
§ 2.3 50 F55 4,824,995 |m3 0.00 0.00
+] e 2.4 Pflaster, Borde 0.00 . .
£ e = | AKVS or KGK (KKK) difficult
+] 16 2.6 Bauwerke, Durchldsse, Fundamente 0.00
+ E 2.7 Landschaftsbau 0,00
+ E 3. Leistungen Kabeltisfbau MITNETZ 0.00
m
Jbjekt - Visualisierung Mengensplit
Art Objekte Ohbjekte Bezeichnung LW-Menge VA-Menge
- I'Ime: 2.3 10. .I 390,736 390,736
Split 1.1.1.1.1.1 0_000-10_000 5010 5.010
Spilit 111121 10_000-20_000 5.010 5.010
Split 1.1.1.1.11.1 100_000-110_000 5.008 5,003
Spilit 1.1.1.1.121 110_000-120_000 5.012 5.012
Split 1.1.1.1.131 120_000-130_000 5012 5012
Split 1.1.1.1.14.1 130_000-140_000 5014 5014
Split 1.1.1.1.151 140_000-150_000 5012 5012
Split 1.1.1.1.16.1 150_000-160_000 5012 5012
Split 1.1.1.1.17.1 160_000-170_000 5010 5010
Split 1.1.1.1.181 170_000-180_000 5.005 5.009
Split 1.1.1.1.151 180_000-150_000 5010 5.010
Split 1.1.1.1.201 190_000-200_000 5.011 5.011
Split 1.1.1.1.2.1 20_000-30_000 5010 5.010
Split 1.1.1.1.21.1 | 200_000-210_000 5.005 5.009
Split 1.1.1.1.221 210_000-220_000 5,009 5.009
A Split 1.1.1.1.231 |220_000-230_000 5.011 5.011
L’ Split 1.1.1.1.241 230_000-240_000 4575 4575
Split 1.1.1.1.251 |240_000-250_000 5.008 5.008
- Split 1.1.1.1.261 250_000-260_000 5015 5015
Jaldl® ARt EE [ P Spit 1111271 | 260_000-270_000 5013 5013
Langtext | Objekt - Visualisierung f I
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AGENDA & SchiBler-Plan

BIM from Clients and Contractors Perspective
Requirements for BIM in Road and Infrastructure Design
Pilot Project B87N

Route Finding, Modeling and LOI

Model and alternative Designs

Interpretation and Automatisation (4D, 5D)

N o 0o ~ W b =

Lessons Learned and Discussion
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LESSONS LEARNED AND DISCUSSION

& SchiBler-Plan

B87N

« Fundamentals in correct Format and Coordinate System are necessary for fast Results
« Environmental Basics and Contractor should be integrated early in Project

 Traffic Planing can be automated to a high Degree and many Alternatives Checked

« Orientation in 3D-Space needs Support (Viewpoints, 3D-Objects)

» Client and Contractors want to be too precise in the Beginnig

Focus on Objectives of Design Phase



LESSONS LEARNED AND DISCUSSION

& SchiBler-Plan

General

Collaboration between different Parties is the Key and the Barrier for BIM

Higher Degree of Interoperability for a better Import and Export of Models and Data
between different Products

Adoption of Design Changes between different Software Products (i.e. Bridge/Tunnel and
Traffic Road)

Extent Application for variety of Projects and keep it simple — General Forms for
Engineers, Customized Surfaces of Software



LESSONS LEARNED AND DISCUSSION

& SchiBler-Plan

General

Common Vocabulary for the Exchange of Models and Information is needed (Basic LOI)

New Definitions of Documentation Requirements for Drawings from 3D-Models

Regulations for Cost Evaluation in different Design Phases should have same Structure

VOB Definitions for Quantity Evaluation should be reconsidered



& SchiBler-Plan

Thank you for your Attention!

Contact: bim@schuessler-plan.de




