FIG WORKING WEEK 2017

BIM FOR SURVEYORS Helsinki Finland Sunday 28 May 2017

. f”ﬁ}iéésurég- détar;
el

men Ehfé!?é’ﬁ

i

BIM Implementation for the German Railway
What does it mean for the surveyor?

DB Engineering & Consulting | Dr. Manthe | L.TPU(T) | Helsinki | 28.05.2017
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m general information about the German railway
m BIM and the process of implementation

m What does it mean for surveyors?

Digitalization

Generalization

Information linking

Collaborating
- Data storage

Py : Saale-Elster-Talbriicke, Neubaustrecker
I n fO rm atl onu pd ate Erfurt-Leipzig-Halle (Saale), Deutschland;

Kniestedt
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Business Units Other participating interests of
Deutsche Bahn AG

m DB Arriva

m DB Cargo m DB BahnPark GmbH

m DB Schenker Logistics m DB Engineering & Consulting

m DB Vertrieb m DB Immobilien

m DB Services m DB International at a glance

m DB Systemtechnik m DB Vertrieb

m DB Bahn Regional m DB Zeitarbeit GmbH

m DB Bahn Long Distance m Deutsche Verkehrs-Assekuranz-Vermittlungs-
m DB Netze Stations GmbH

m DB Netze Energy m Infra Silesia S.A.

m DB Netze Track

http://www.deutschebahn.com/en/group/business units/
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DB Netze Stations DB Engineering & Consulting
m DB Station&Service AG m offers technically sophisticated and
- responsible for operating over 5400 railway customized infrastructure, mobility and
stations transport solutions in Germany and around
- nearly 1300 station buildings the globe

- 80 per year results about 67,5 years for all
m Engineering
DB Netze Track - Design
m DB Netz AG - track infrastructure as the Project management and project control
mobility base Realization management and construction
- responsible for the rail infrastructure Design review and acceptance test
- service provider for the currently 380 Environment, geotechnics and surveying
railway undertakings
- route network comprising over 34,000 km = Consulting

- About 40.000 trains per day - Business consulting
- 4,5 Billion € business volume in year 2015 - Operations and maintenance
- Logistics
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SR L s Pilotprojekte DB Netz AG (vom BMVI geférdert)
Tl . 3 ® Bestandsnetzprojekte DB Netz AG
@ DB Station&Service AG Projekte (Projektbeginn bis 2017)
. DB Station&Service AG Projekte (Projektbeginn ab 2017)

Neo’

geospatial sohwar.
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At present, DB Station&Service AG has 85 projects in execution, 160 by the end of the year

Learn together - First digital, then
take chances! 2017: All new real build!
- y projects of DB S&S

2016: 63 BIM are generally
projects are processed with
successfully BIM-methodology
advertised in

open
competition

2015: first BIM
Specifications
& evaluation of
the piloting
phase

12 DB AG | DB BIM-Messe | Berlin 03.05.2017

© Part of the official presentation in the internet about the “DB BIM-Messe 2017”
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DB AG | DB BIM-Messe | Berlin 03.05.2017

© Part of the official presentation in the internet about the “DB BIM-Messe 2017”
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Strategy of the DB Netz AG for the BIM implementation in 3 Steps till 2020

12/2020

bis Ende 2020
werden alle neuen
standardisierbaren
sowie komplexen

Projekte mit BIM geplant

6 DB AG | DB BIM-Messe | Berlin 03.05.2017

© Part of the official presentation in the internet about the “DB BIM-Messe 2017”
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What does it mean for us?

Asset data Hi
Storical ¢,

Project management

- Point clouds
@ Recap

ProVI
[ﬁ : : : : AutoCAD
eVt - Civil Map3D
Parametric 3d model
alignment data
E % digital terrain model
CAD-data

Navisworks ] [ Infraworks ]

Collaboration software

SharePoint

© all pics by Chr. Manthe
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Reqairement: on the collaboration with data
m Simple and fast data exchange

m Role based data access

m Central data management

m Single source of truth

m versioning of data

Existing software solutions in the company

m SharePoint Internet application
Easy access to information

m Vault distributed data storage for data with referenced
content and files

m Revit Application for generalization an designing
Allows you to work synchronously in a
model file

Revit

© all pics by Chr. Manthe
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collaboration

tandsdatenmanagement

Dateiname - Freitext

Information
update

v | BiM-Modell-Relevanz [~

tbl_Ortichkeit
1-sehr relevant

Widerlager A - Festiand

Rampenkop! Festiandseite.
Baschungsbefestigung
‘Querverbénde zwischen
Widerlager Aund Pliler §
Widerlager A

2-maBig relevant Peiler 05; Peiler 06; Peiler 07;
Widerlager A - Festiand

2-maBig relevant Widerlager A - Festiand

BIM-
Enabled
data and
services

Hioras gy Data storages
systems

Parametric 3d model

Generalization

alignment data
digital terrain model
CAD-data
Navisworks

Collaboration software

SharePoint

© all pics from DB I.TPU(T) Object orientated Information
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. SvEs ;
Properties of historical . _ _ _
data SharePoint document database with Metadata entries for each file

m Been incomplete
® No naming convention

Bestandsunterlagen » Dokumente (> Bahnsteig E Diese Website durchsuct
H NO metadata, which [JiD Ty Name tbl_Fachbereich NI(_Orﬂichkeit bl
1 5178 "1] 09_Kabelliste TK_2 Bfberrre¥er Hbf TK - Anlagen, [ETehm Mnikation Bedg=B=Bflg. Allgemeines/
descrlbes the Content FIA Kabelliste 2 E:Bstg.F Ubergreifendes
. 5181 "1] 11_Verteilerbelegung Bestandsplan Bf Hannover Hbf Telekommunikation Bstg. E:Bstg. Allgemeines/
| leferent SOUTCES GI11,1213 .14 Fahrgastinformationsanlage F Ubergreifendes
Projekt-Mr: P09-1338
. Telekomminikationsanlagen
| DUpllcateS LWL-Verteilerbelegungsplan
Aufsicht Bstg-11/12,13/14
[ Topica"ty is undear 5192 14_Schaltplan UV Bestands plan Bf Hannover Hbf Telekommunikation Bstg. E Bahnsteigl1/12 (E)
221_Gl1112 Fahrgastinformationsanlage
Projekt-Mr: P09-1338
Starkstromanlagen
Ubersichtsschaltplan UV 22 1
Sonderstrom GI. 11/ 12, Bstg.
E
5216 "1_] 0oooe Hannover Hbf Grundriss 1.0G  Bahnstrom /50Hz Bstg. E Bahnsteig11/12 (E)
- Gleisebene

Bahnsteigeinhausung Bstg. E
Strakstrom - Installation

oz O Column for metadata entries

Filter with respect to the metadata
© all pics by Chr. Manthe
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reqUTrement from Station&Service AG:
m scale between model and real object should be 1:1
Requirement from DB Netz AG
m Every Information has to be in the DB system DB_REF
Requirement form the workflow with laser scan data
m Avoid large numbers with many digits

Solution

m Definition of an building site system

m based on given transformation parameter between
DB_REF and ETRF89 and the codes of the European
Petroleum Survey Group (EPSG)

Neo

geospatial software
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Multi-directional
transformation
without pass
points

© all pics by Chr. Manthe
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geospatial software
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J

Surveying for preliminary design
m Terrestrial laser scanning
m data acquisition multicopter

Providing the data as ReCap files for modelling and = Bl eSS N
. . . g g - 3 I TruView, Gladbeck-Zweckel' = |
TruView for communication with project partners 3 g ; ©8, Neumann

Snapshots 7
:

Messungen Erzeugen Vv

- b

Einheiten

Nachbarstandpunkte
GeoTags/HotLinks

06: SW-006

D053SW-005

collaboration

Sx;{mm 003: SW-003

e Tede LR ST ¥ %
TruView, GladbécksZweckel Y v : gt Sy - eta TruView, Gladbeck-Zweckel
© C. Ehrenberggt Gy S L oy © C. Ehrenberger

Neg
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collaboration

CAD-drawing with point cloud
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king:

CAD-drawing with point cloud

Revit, Main Station Hannover

© Chr. Manthe
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In-fd;m.ati‘on linking: CAD-drawing with point cloud

Lo e ______;;uf * [ L - oreg———— e B B
: FUSSBODENAUFBALY RN =t )

VORH. FERTIGTHLPLATTE

L

Revit, Main Station Hannover
© Chr. Manthe

Neo

geospatial software
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Informatlon linking: CAD-drawing with point cloud

a0 g ]r 80 L, B 2.3
N 110 | } 130 G®
® Detail drawing used to create a ety | !
Revit family N T w |
m Point cloud as frame for the object | ' A A i - '
_SONITT A-A Detall drawmg of an brldge element
e Revit model with bridge elements

Briicken 6&8
BR8 (Gleise 8-80-9)
|

Briicken 688
BR6 (Gleise 4-40-7)

=T
C

uuuuuuuuu

Revit, Main Station Hannover
© Chr. Manthe

@c@

geospatial software
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Allgemeines Modell (1) | ) Typ bearbeiten

Abhangigkeiten
Erhebung

-

nooa

0.0000

Verschieben mit u...

]

Abmessungen
Volumen

ko3

315411 m?

ID-Daten
Bild

b

Kommentare

m

Kennzeichen

Gewoelbe?  Tunnelaufweitung  Gewoelbe
Gleise 8-80-9  Bauabschnitt J  Gleise B-60-7

Briucken B&3
BRE (Gleise 8-80-9)

11692
_ Bricke &
Widerlageryest Bricke 6
Wyiderlager Ost
Fluchttunnel e
(noch nicht

Brucken 6&5

Hilfe zu Eigenschaften

SharePoint_ID 11797 ausmodelliert) _
SharePoint_URL https://portal.db-i... BRE (Gleise 4-40-7)
Bearbeitungsbereich | Bearbeitunlygbere... 11796
Gedndert von https://portal.db-international de/projektcenter/D-HHI0348 A/ )

Phasen Planung/Bestandsunterlagen/Dokumente/Bestandsdaten_[Z- Bricket
Phase erstellt Meue Kons| Plan_Br3:C3%BCcken_Tunnel_Erdbau/Strecke® Westiches Widerlager
Phase abgebrachen  Keine 201700-1705-1710-1730-1733-1760/1337026014-1162484 - 11797

PLA-04-000.pdf

Arnwenden

20
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R 1
) . ) . . .
.
Information linking: Link between model and measurement protocol via SharePoint
Schachtaufnahme
. PO BlLANZ.: Bl.
oo 2 [Auftraggeber. DB Station & Service AG Projektnr._D-V000756
[ioemenes mode 2] CRl A Bauvorhaben:  Hannover Hbf Objekt: _Schachtdokumentation
= & : Mobility
.:;‘w., e * DB ,REF Hohensystem:  DHHN92 EE s
g Cy [gemessen/abgesteekt: Russkoff Logistics
L N— 7_0009 % Pl DB International GmbH
|abmeszungen * 3 2
— e TTI15018 Vermessung
y y T T T T T T T T T T T T T
Tefe 61200
1D-Daten X Lageskizze: Nr.: c10 ]
sharePont URL
W i | 9 (Ring) 0,74 Schachtdeckel: Beton
Kennzeichen
phormih_ featotnpterehl | @ (innen) 0,60 Rechtswert: ]
Phase erstelt Neue Konstrukton . Hochwert: g
Phase sbgebrochen  Kene
o o Héhe: ]
Ein-und Auslaufe Zhicht messbar
Nr. TiefeHohe & Material
1 627 ? nicht messbar |
- 2 627 ? nicht messbar |
/// <Schaechtliste» 3 628 2 nichtmessbar |
e
// A | B | [ | D | E F G
p Familie i Durchmesser Laenge Breite Tiefe SharePoint_URL K &
/
Schacht_rund 0.780 5720 hitp:/gen.de-consukt de/Hann
Schacht_rund 0.740 0.700 http://geo.de-consult.defHann
Schacht_rund 0740 6.120 http://geo.de-consult.defHann
Schacht_rund 0.740 5.060 http:/igeo.de-consult. defHann
Schacht_rund 0.740 5750 http:/igeo.de-consutt. defHann | Solte nochmal relativ zu den Stiitzen eingeme
Schacht_rund 0650 1.530 http://geo.de-consult.defHann
Schacht_rund 0.650 1.220 http:/igeo.de-consult.defHann
Schacht_rund 0.740 5.520 http:/igeo.de-consult defHann
Schacht_rund 0.740 4,450 http:/igen.de-consult.defHann
Schacht_rund 0740 0.780 http://geo.de-consult.defHann
collaboration Schacht_eckig 0.850 0.780 1.120 http./igeo.de-consult.de/Hann
Schacht_eckig 0.340 0770 0.650 http:#igeo.de-consult. defHann
Information Schacht_eckig 0.890 0.890 1.800 http://geo.de-consult.defHann
Schacht_eckig 0.300 0.850 0.500 konnte noch nicht gedffnet werden!
Schacht_eckig 0.520 0.770 1.400 http:/igeo.de-consult defHann
Schacht_eckig 0.840 0770 0.930 http:/igen.de-consult.defHann
Fomcnrs Schacht_eckig 0.840 0.770 0.970 http.//geo.de-consult.de/Hann
e Schacht_eckig 0.840 0.770 0.960 http:/igeo.de-consult.de/Hann
Schacht_eckig 0.340 1.540 2.440 http:#igeo.de-consult. defHann
Seneelzaten Schachi_eckig 0.770 0.840 0,910 hiip./igen. de-consutt. de/Hann
Schacht_eckig 0.340 0.840 1.380 http:/igeo.de-consult.defHann
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Collaboratlon in Revit
Model
m One template for all surveyor

m Everyone is only responsible for their own
model

m [n Revit all data has to be in the same
coordinate system

m No translation of model parts

m shared parameters should be used if it
make sense

o] - o
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=

Start  Ansichtspunkt

MNavigations-
leiste

View
Cube

MNavigationshilfen

Uberpriifung

t el Uberpriifung

1 67,035 |

Stichwort oder Frage eingeben

Rendering

{"Y Pan

Vault

. Umsehen - ’ﬁ‘

&
O [DEsth Planung_Sanierun = @ g S - @Z T 9 200 . 9 ,-/ an @U
Pt A oomienster - -Nawvigatuon -
%ﬁl FIETE TSR Ansichtspunkt Perspektive = 3MEr susnenten Steering 9 g Wirklichkeitstreue | Beleuchtung  Modus |»Z4] A Schnitt Eild
@ Standard speichern - %. Neigungsleiste anzeigen Wheels C@’J Orbit - - - T T aktivieren T
= UV_000_B007_1_PE Speichern, laden und wiedergeben Kamera = Navigieren « Renderstil Schnittebene | Exportieren
g UR_740_BO007_2_PE 4 5 5 =
] Uv_000_I000_1_PB g E
g UG_743_A000_1_P! [standard .] J--g HJ—Ansfdﬂt (I¥_360_B007_2_PIS_D0002_000| g
= HB_360_B007 2 PI = UV 000 Bo07 L PBS 1 5 nde i i £l 3D-Ansicht (HB_360_B007_2_PIS_DO0O1_00 a2
T -0 _1_PBS_00001_00000_B_Bestandsmodell_Bstg, . i +-{{7 30-Ansicht (HB_360_B007_2_PIS_00003_00( || &
IK_360_BO07_2_PT‘ 4 UR_740_B007_2_PBS_00001_00000_B_Ergebnis Georadar Bsi il () Technikgebude Kolision
HB_360_B007_2_PI 8 UV_000_I000_1_PBS_00001_00000_B_Bestandsmodell_Trag ) Dachvariante_Ost_A3_Sanierung =
HB_360_B007_2_PI g UG_743_A000_1_PB5_00001_00000_B_Baugrund_Bohrpunkt, () Dachvariante_Ost_A2_Sanierung el
IV_300_B007_2_PD 'S HB_360_B007_2_PIS_00002_00000_B_Variantenplan_Berlin.r - Dachvariante_Ost_A1_Sanierung %
UV_000_B001_1_PI IK_360_I3007_2_PIS_00002_0000O_B_\-"arl.antenplan_BerIln_. @ Dachvariante_West_A3_Sanierung %
[B] UV_000_B003_1_P HB_360_B007_2_PIS_00001_00000_B_Variantenplan_Ostkre| i ] Dachvariante_West_A2_Sanierung g
HB_731_B007_2_PI HB_360_B007_2_PIS_O0003_00000_E. V:’rlantenplan Ifam:" @ Dachvariante_West_A1_Sanierung
VP_HB_LP_00x_00 :S:l' m m;; 21 :[:; (::?;]i m l:; PB n:lng:ls dell T: t'! = @ BstgC Planung_Sanierung
J 1Pl UV_OOO_BO03_1_PBS_00001_0000O_B_B:Zt::d:z:d:“_ﬂztg- @ BstgC Planung_Ostireuz
000 — —Ee — - —osty lle Bahnsteige Bestand im Schnitt
UV_000_B011_1_P! HB_731_B007_2_PDP_00001_00000_B_Technikraum Bstg C.r| (D0 all Bannsteige Bestand im schn
UV_000_B013_1_P VP_HE_LP_00x_00_D_HBF-Bahnsteigdach_BSS.dwg
Iv_734_BO07_2 PS UV_000_B009_1_PBS_00001_00000_B_Bestandsmodell_Bstg)
IV_734_B007_2_PS UV_000_B011_1_PBS_00001_00000_B_Bestandsmodell_Bstg| -
IV_734_BO007_2_P5 UV_000_B013_1_PBS_00001_00000_B_Bestandsmodell_Bstg|
IV_734_B007_2_PS| [ Iv_734_B007_2_PSN_00001_00000_B_Querprofile_C01-C16_\
IV_734_B007_2_PS| [91Tv_734_B007_2_PSN_00002_00000_B_Querprofil_C2_V1.dwg
IV_734 BOO7_2_PS| al\f 734_B007_2_PSN_00015_00000_B_Querprofil_C15_V1.dw
IV_734_B007_2_PS| @N 734_B007_2_PSN_00001_00000_B_Querprofil_C1_Vi.dwg
IV_734_B007_2_PS |51 v_734_B007_2_PSN_00003_00000_B_Querprofil_C3_Vi.dwg
IV 734 BOO7 2 PS [91Tv_734_B007_2_PSN_00004_00000_B_Querprofil_C4_V1.dwg
1V 734 B0O7 2 PS |51 v_734_B007_2_PSN_00008_00000_B_Querprofil_C8 Vi.dwg
IV_?34_BUU?_2_PS ﬁN 734_B007_2_PSN_00007_00000_B_Querprofil_C7_V1.dwg
N?34 BOO7 2 _PS @N 734_B007_2_PSN_00009_00000_B_Querprofil_C9_Vi.dwg
—_ P ﬁN 734_B007_2_PSN_00010_00000_B_Querprofil_C10_V1.dw¢
1 ﬂl\' 734_B007_2_PSN_00011_00000_B_Querprofil_C11_Vi.dw
FlATV 734 RONT 2 PSN 0ON12 00000 B Ouerneofil €12 Vidwe ~ g(/8 8 D 9
Data swrages. d LIk L4 7 m b
Generalization Quantification-Arbeitsmappe | Ressourcenkatslog | Elementkatalog Elemente suchen Kommentare Scripter ReVit, Main Station Hannover
"® ChrManshe &— & =ome
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129E7FGLI0() 150 OH82 (6) Revit, Maln Stauén Hann
X1 4056,725 m ¥, 207,016 m 2 BLIT M © Chr. Manthe
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Test hinzufigen | IAIIe zuricksetzen | Alle komprimieren | Alle laschen | I@AIIE aktualisieren | I% -

Clash detection Navisworks

Auswidhlen | Ergebnisse | Bericht

-Auswahl A -Auswahl B
[Standard - ] [Standard -
2% skelettbau - 2% DB Lampe Typl7 -
- . : B87%; Tragwerksstiitzen 25 DB Schacht T2
Projekt « | Auswahlen und suchen + : | Sichtbarkeit | ° gog i §°§ il :
aswahlstruktur X s ] mo b ] o b
Standard -
System Ostkreuz_Hauptstuetze - IE LF. | I:' I:'

System Ostkreuz_Hauptstuetze
System Ostkreuz_Hauptstuetze
System Ostkreuz_Hauptstuetze
System Ostkreuz_Hauptstuetze
System Ostkreuz_Hauptstuetze
Sytem Ostkreuz_Mittelaufgang

B2 UK Bahnsteigdach Ostkreuz

%2 Allgemeines Modell

<, Dacher

~Einstellungen

Typ: @| Toleranz. 10,000 m
Test fih

Konfliktprifung fir zusammengesetztes Objekt

=% Fassadenelemente Clash Detective e X
=% Fassadenpfosten B o
% skeletthbau Schacht gegen Stiitze Dach Ostkreuz Zuletzt ausgefihrt:
o
B Tragwerksstiitzen Konflikte - Insges:

2% Sytem Ostkreuz_Rahmen

27 Sytem Ostkreuz_Rahmen Hame Status Konfii... = [INeu Aktiv Gepriift G
sy ostiociz oo T S RN
(7 Sytem Ostkreuz_Rahmen — o

7 Sytem Ostkreuz_Rahmen
(7 Sytem Ostkreuz_Rahmen
(7 Sytem Ostkreuz_Rahmen
7 Sytem Ostkreuz_Rahmen
(7 Sytem Ostkreuz_Rahmen

II_?..Test hinzufugen | [Aue zuriicksetzen ‘ Alle komprimieren | Alle Ischen ‘ =}

| Regeln |Auswah|en‘ Ergebnisse | Bericht |

‘ IQRZuwelsen | @ ﬁ'%Keme

Gefunden
10:42:18 07-04-2014

%)

I[ .ﬁNEUE Gruppe

Rasters...

Name Status Ebene

collaboration

Information Information
update linking ¥ Konflikt2  Floor_7 (... 10:42:18 07-04-201¢
@ Konflikt3 Aktiv = Floor 7 (.. A-B(-1) 10:42:18 07-04-201¢
¥ Konfliktd Akdiv  Floor_7 (... A-7{-2) 10:42:18 07-04-201¢
°ig::|";ifﬂ Dighalization @ Konflikts Aktiv = Floor 7 (w B-26(-1) 10:42:18 07-04-201¢ _
A(10)-6 : Ebene -1 (83)
« . G
Generalization Clash Detective

&,

@co

geospatial software
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Messmeter [m]

Tiefe [m]

Veiankerur g Typ |

nchse: |AEE-KR-U

+59690
+59680 Achse E
+56620 Achse LP

data and
services

Data sorages.
systems

\ ' 2
Conmatzten IS X Bt A(§)43(5) : Ebene -1 (68) Main Station Hannover

Neo

geospatial software

© Chr. Manthe
SR :
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BSS_1207d

B FehmarnsundBridge
Ladien Y © A Winz
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Summary :
m different tools and applications are accessible but we are
just at the beginning

m Some key words for the future
- Distributed Data storage
- Databases and Application interfaces

collaboration

- Web services, integration GIS and BIM e i
- Streaming of data and Information BIM-
- Joining the object information out of BIM with the Snabled
resource information out of Enterprise resource services
planning (ERP) tools Data storages St
systems

- Sensor information and communication
- Predictive Maintenance
- measurement update

Generalization

m Needed
- people familiar with the technic in that field
- Surveyors skills in dealing with data

|W‘ ¥ J 3
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Thank for your attention!
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