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Vianagement

David Modller, Nicklas Ring

Using Forge and BIM 360 to visualize models and combine

with FM information
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https://autodeskuniversity.smarteventscloud.com/connect/sessionDetail.ww?SESSION_ID=323112
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Sweco

* Europe’s leading engineering and
architecture consultancy

* 16,000 employees
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Goals

BIM Iin FM
Real Life User-
Case

Integration |
Inspire!

Maximo - Forge




Agenda

The viewer

Background

o The construction project, project delivery
o Why Forge?

Technical detalls

o IT-Infrastructure

o Viewer, Step-by-step

o Integration with Maximo
Processes for updating data
Lessons learned

o User feedback

o Advices and ideas



Agenda

The viewer

Background

o The construction project, project delivery
o Why Forge?

Technical detalls

o IT-Infrastructure

o Viewer, Step-by-step

o Integration with Maximo
Processes for updating data
Lessons learned

o User feedback

o Advices and ideas



The viewer

Presentation will be updated with link to video!
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The construction project

« Contractor: Skanska

* Private Public Partnership contract

« 320 000 m? = 3 500 000 ft?
e 11 000 rooms
e 600 000 assets

« Architectural design: White-Tengbom
« MEP design: Sweco-AF




The construction project

2009 2018
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Project delivery
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* 3000 models
« 30 000 documents

« 600 000 unique assets



Project delivery - assets

Item | MagiCAD | Timeliner | Entity Handle

Property Value |~
Entity Transparency Bylayer

Material BylLayer

Part type Sockets/E

System type Hlectric

Storey 15 "03"

Room info 300033010 ENTRE

01 =63B-NB42ZN0SN02F054:06

02 +U300033010=63B-NB42NIGNOZF054:06 =
Status N Nytt -
Funning index -

User code 2

Product description 2-vagsuttag utv

F1 2

P3 26 _P004_1A

Ph ESOCO74

P14 1200

System (electrical) 6&3B "Hkraftsystem™ b
System UserCode  6&3B

Position of part 157960, 88050, 300

Circuit number FO54

Switchboard code  MB4ZMNOSMN0OZ

Installation code 5 Pa vagg

Voltage [W] 230,00 -




4.7113236) (0) » Workln.

Mamn
V1-57-U-15010-381
V1-57-U-15011-381
V1-57-U-15012-381
V1-57-U-15013-001
V1-57-U-15013-002
V1-57-U-15013-003
V1-57-U-15013-004
V1-57-U-15013-005
V1-57-U-15013-006
V1-57-V-15000-000
V1-57-V-15001-000
V1-57-V-15002-000
V1-57-V-15003-000

2013-06-1313:16
2017-04-1112:26
2017-04-1112:27
2017-04-1112:31
2017-04-1112:33

AutoCAD Drawing
AutoCAD Drawing
AutoCAD Drawing
AutoCAD Drawing
AutoCAD Drawing

. MagiCAD V&P - Part Properties

Property

Connection level

Value

Supply air device
LB150-T "Tilksft LB150"

nstalstion level
Bottom of patt H=27999
Product TDB49 "CBX-R2N-1200_20"
Manufacturer Halton
Connection size 125
Fow 0
dptot 7a2pa
Velocty 16m/a
Running index TD-1523
Room nfo 150075100 EXP 04
Status Not defined
P Layer Varizble &
ObjectiD-vancbel ™
g | P oK
Bersiringsbar UA/NE)) iA
PTC312
8
FLOW LABELS
Flow: 00 e Description urige
[~ UserVar 1
Pa UserVr 2:
UserCode3
UserVr &
Object ID
+U150075100=57BLB150-TD1523 Ovemide
Colar Length ChengeRl | [ Ok | [ Concel

SKANSKA, nxs pesign portal

Hsnuser

NKS Design Portal = Slutdoku

Slutdokumentation

HOP

All documents to be delivered to the Client (SHP, SLL & COOR) according to Locum's guidelines

Cantent Editor Wl Part

Mils, Design;
Centfikat
3

e och U
Operating and

=] =3 [=1

HOP_tidex

SKANSKA nxs ou

T v o

Prophe
(s o0
Manualer
tistor
Inventarier

Wsters

Undermilaschemen
Msngder for undemitachema

CE Maraung

Sk dokument/Search Document
Shutgodicinda dokument/Final approved
Document

‘Samlingsdokument /binders
Manage Alerts

3 130 b 2
3 132 Rullaocr =

e

HKS Design Porta

Project Network > NKS 0U

V_Assets_U150

figarces =
e Skagatav. Anvad Andrad v Obpet 1) ‘Syom Pt type
Antal - 28253

W19 Adns  WITOIFONIS  forts  UISOGEOLSIESIOL SIONSpihsn UL Sewer pont
ey Uodtiim 61023

0412191042 Adra  NIPOIISONIS  feotis  ULKDOEOOSSSIL  SIOUSpl.am UI'  Sewer poet
fre Lnholm B
aana Ponts Slarsplh sl U Sewer pot
tbeck Undhim 1421

2191042 Adoa OIS CUISOEOI=SBSI0N  SIOUSpIM, M. UI®  Sewer gkt
Tagbeck I RALT7
adea et St01%SpiM, s, U Sewer gt
Ve Undfck  RATO7S

NM12191040  Adra  NUOIISOKI9  fortis oUIKDOWDOSSSIO- SIOVSpl. s VT Sewer pokt
frereh Undhaim  RAKTH
A foons <y SH01SpAM s, U Sewer gt
gtk Undioim 81627

We1219 1002

MO o

et ™
Untn

Aana Pentin
sagbeck Lretim
WU Adea WO Ferts
ey Unchim
Adea Pt
sgheck Uodrolm  RALOS
W9 10R At RTOBOK Pt Syg510
freven Undm 102
Adea Ports
Tagbeck Undholm  BiG29
NI2191042 A NI Fols  UIKOEN0I=5IS10)
freniy Unthoim 81430
Adea Foots
Jagbeck U

SI0vSplh, s, UL Sewer okt

SI0USplh sl U Sewer gt

SIOUSpih A, UL Sewer ot

SI0USpih 3. U Sewer pot

SIOUSpH. B, U1 Sewer gkt

SI0vSpiM. 3. UL Sewer pot

SIUSpA AL UT" Sewer ot

SI0vSplb alin U1 Sewer port

T Sa: S Do il /| 5

Avisera mig | &) versionshistorik

Object 1D
Part type
Produkt beskrivaing

Projekterad
produktlittera

System
‘Workpackage
Teknikomride
Inbyggt fabrikat

Fabrikantens.
Modellnamn

Fabrikantens
Modellbetackning

Inbyggt Serienummer
EC_Driftsmanual
EA_Produktblad
ED_Underhdlismanual
EB_Installationsmanual
EE_Reservdelslista
Garanti

Garanti slutdatum

Dokumentmapp_Link

projektstruktur

V_Assets_U150: +U15000E001=53B5101-B1029

+U15000E001 =5385101-B1029
Sewer point

Golvbrunn av rostfritt stil
B20SD

5101°Spillv. allm. U1®
W70103

10_vatten Aviopp
BLUCHER
INDUSTRIBRUNN

INDUSTRIAL 200

10_ED_BLUCHER_GOLVBRUNN-SPYGATT_XX_XX_000.pdf
10_EA_BLUCHER_GOLVBRUNN_INDUSTRIAL-200_763402110_000.PDF

Room info U15000E001 UNDER PLATTA
Level

Fas Fas 4

Rumsnummer U15000E001
Dokumentmapp

Source File V1-50-V-15000-000. g
Projekterat fabrikat

ModelComment

Comment

TaBort

EA, hitp://www.nksprojek. se/sites/portal/projects/nks%

EB_Installationsmanual_Hyperlink
EC_Driftsmanual_Hyperlink

ED_underhalismanual_Hyperlank
EE_Reservdel:

ista_Hyperlink

AssetLink

20du/Dokument/ Formsy/ Allitems. aspx?

FilterField1=BaseName&Filtervaluel=10_EA_BLUCHER_GOLVBRUNN_INDUSTRIAL

-200_763402110_000.PDF

http://www.nksprojekt.se/sites/portal/projects/nks%
20du/Dokument/Forms/Allltems. aspx?

FilterField1 ~BaseNamegFiltervalue1 =10_ED_BLUCHER_GOLVBRUNN
SPYGATT_XX_XX_000.pdf

ttp:/fveww nksprojekt. sefsites/portal/projects/nks%
20du/Lists/V_Assets_U150/DispForm.aspx?ID=13

|As.124
|as.13
|as.131
|As.1311
|as.1312
|as.1313
A5.1314
A5.1315
A5.132
A5.133
|as.13a
A5.14

A5.15

FM information

Data

cleaning

Upprattande av hyreskontrakt

Lopande hyresavtal

Bevakning av hyresnivaer samt uppségning
Bevakning av hyrenivaer mm

Bevakning av uppsagningstider

Bevakning av hyresavial utan besittningsratt
Uppsagning av hyresavtal

Rapporter uppsagningsbara lokaler
Omférhandling av hyresavtal far lokaler
Omférhandling av hyror for bostader
Rapporter om farhandlingslaget

Project delivery — data to FM

BIM 360
Docs

NS A
NS

Andrahandsuthyrning
Inflyttning
AFF-koder @

Maximo

~30 attributes/asset

FM

Sharepoint




Data quality

Scneider

Schneider Electric
Schneider, Electric
Schneider Electric AB
Schneider Electric AB
Schieder Electric




How to do better project
delivery?

Consistent datal




=
0
X

Project delivery — end result

BIM 360

DocS Models — for the viewer (NWCQC)

Maximo

FM

Asset information
Planning, work orders

q|||

Documents
Models — for projects (Native)

Sharepoint




Why Forge?

« "3000 model challenge”
« High performance viewer
« Adaptable

* Price




Design choice: Stand alone web solution
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Maximo

« Easler updates

e Less coordination
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Technical detalls - Project delivery

Fileserver & Navisworks Automation API C C#

BIM 360

C# /ILisp i Navisworks Plugin APl C# Export COBie from Docs

Value

Supply air device

e detach xref |
e clean models f Find assets & rooms

* export nwc Export to database

database

Object ID
+U150075100=57BLB150-TD 1523 Ovemide
Properties Collr Len ChangeRI | [ O | [ Cancel
| : Ll
o 3
= SEE
=
%
= [ ]
==
=
SKANSKA riks esign portal e » C I ‘ ! aI l I I l o=
struktur )
—= ==
« ) Project et -
V_Assets_U150: +U15000E001=53B5101-B1029 I3 %
nor - 2
Slutdokumentation — = h
HOP
o Jve i
um's guidelines
Content Editor Wb Part Object 1D +U15000E001 =5385101-B1029
M 15, Do f r r Part type Sewer point
P el b R — e : o
Gury, Enaroomental b oun Mool Golvbrunn av rostfritt st
ieion & Coctiiy L L L Projekterad 82050
HOP_ndex produktlittera L}
System 5101"Spilly. allm. U1*
SKANSKA nks ou Workpackage _—
Teknikomride 10_vatten Aviopp
T ome. Inbyggt fabrikat BLUCHER
i Fabrikantens INDUSTRIBRUNN
Modellnamn
Fabrikantens INDUSTRIAL 200
foueig = Modellbeteckning
Inbyggt Serienummer
x =205 EC_Driftsmanual 10_ED_BLUCHER_GOLVBRUNN-SPYGATT _XX_XX_000.pdf
P s Storspt s U1t Sower ot
- EA_Produktblad 10_EA_BLUCHER_GOLVBRUNN_INDUSTRIAL-200_763402110_000.PDF
0141219 10K - o S161°Spllv. avm. U Sewer povt ED_Underhilismanual NA
EB_Inst; HA
oeiiee xosens T B ——
EE_Reservdelslista HA
e ¥ Aty 0 Garanti
=
41219 164, 50%19 ¥ S108°Spiiv, alim, Ur* Sewer poet. Garsodd
S Ag e e cosetee I s Room infa U1S000ED01 UNDER PLATTA A5,124  Upprattande av hyreskontrakt
20141239 1042 o025 0219 Storsoi i ur* Sewer ot Level -|A5.13 Lopande hyresavtal
Fas Fas4 = -8 = -
101219 100 Jrorasoma P — —— — A5.131  Bevakning av hyresnivaer samt uppsagning
— |A5.1311 Bevakning av hyrenivaer m m
01412-19 104 w19 S10rSplh. sin. UI' Sewer gt Dokumentmapp B N R .
R V1-30-V-15000-000.wa A5.1312 Bevakning av uppsagningstider
e o R Projekterat fabrikat AS5.1313  Bevakning av hyresavial utan besittningsratt
1219 1002 72 o StoUSph s U Sewer ot ModelComment A5.1314 Upps3gning av hyresavtal
ryreryees Xrasos preeerpeeyn oy | [ —— A5.1315 Rapporter uppsigningsbara lokaler
TaBort — B =
. " — § A5.132  Omférhandling av hyresavtal far lokaler
2161249 1002 270250819 SI0USpi. A, UL Sewer pt EA_Produktblad_Hyperlink
A5.133  Omférhandling av hyror for bostader
i - A5.134  Rapporter om forhandlingslaget
0e1219 1002 2170125 0319 StorSptbisim. UI' Sewer pot EB_Installationsmanual_Hyperlink A5.14 Andrahandsuthyrning
7 EC_Driftsmanual_Hyperlink ¥ -
i du/Dokument, v x A5.15 Inflyttning

AFF-koder

FM information

ED_Underhallsmanual_Hyperlank

arepoin

EE_Reservdelslista_Hyperlink

AssetLink
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viewer.impl.visibilityManager.setNodeOff(node, true);
NWC-models
» Easy to export by automation  Splits building to tree structure

» Extract data from models » Space objects included




Model cleaning @4

M Mavisworks Options Editor - DWG/DXF

[+ General
- Interface
: Display Units
Sectioning
- Selection
- Measure
Snapping
- Viewpoint Defaults
- Links
[+ Quick Properties
- Reference Views
[+~ Display
i Developer
User Interfface

£1- Model
: Em-Peﬁbnnance

EI F|_Ie Readers
W WG DXF

Export... Import...

Convert Autodesk Material
Convert Entity Handles
Convert Frozen

Convert Groups

Convert Hidden ADT Spaces
Convert Lines

Convert Off

Convert Point Clouds
Convert Points

Convert Snap Points
Convert Text

Convert Views

Convert XRefs

Default Decimal Units
Default Fort

Faceting Factor

Line Processing

Material Search Paths

Max Faret Neviation mi

ES N I A I I I N I A N R R ES N B R EN Y

Millimeters o

Courer Mew

1

Merge Lines By Color

[N nnn

oK

Cancel Help




I'T Infrastructure

BIM 360
Docs
external

Internal Two-legged

authentication

MODEL
URN:S

=M Svevr?/l;r
Sharepoint
Back-end Front-end
 NET c# * Javascript
* jquery

» Bootstrap CSS Framework



Forge multimodel

(new THREE.Matrix4()).setPosition({ x: @, y: @, z: © }).scale({ x: 304.8, y: 304.8, z: 304.8 });

A1-40-15007-000.nwc V1-57-15007-000.nwe




L oading models

BIM 360
Docs

external

Internal

LASE TILL | Visarum [

PLAMNWY
AGW-FTSTEM
BELYSHINGSSYSTEM
BRANDLARMAUTRYMNINGSLARM
BRANDSLACKMINGSSYSTEM

ELKRAFTSYSTEM

FLERFUMETIOMSHAT FOR KOMMUNIEATIONSSYSTEM
GASSYSTEM aCH TRYCKLUFTSSYSTEM
IMBROTTSLARMSYSTEM OCH OWERFALLSYSTEM
KAMALIZATION

KYLSYSTEM OCH VARMESYSTEM
LUFTEEHAMNDLINGSSYSTEM

RORPOSTSYSTEM

RURPOSTSYSTEM RADICAKTIY

SOP- OCH DAMMEUGHINGEEYSTEM, SUGSYSTEM FOR INDUSTRIELLA PROCESZER, TVATTSTORT
M D E L SPANMINGSUTIAMMIMNG OCH ELEKTRISK SEPARATION
STYR OCH OVERVARMING, FASTIEHETSDRIFT

STVR DCH OVERVAKNING, PROCESSINSTALLATIONER

- TAPPYATTEMSYSTEM OCH AWLOPPSVATTEMSYSTEM
S TELETERMISHA SIGHALSYSTEM (MODLARM MALLELSESYSTEM, EMTRESIGHALSYSTEM, KOSIGHALSYSTEM, TIDGIVHINGSSYSTEM)

Web
Server

Siik

Byggnadsdelar

FM

Sharepoint N

Full names, not technical



L oading models

BIM 360
Docs

external

Internal

U150 v LUFTBEHANDLINGSSYSTEM v LAGG TILL Visa rum Visa innertak
0

EM Web
Server

Sharepoint




L oading models

BIM 360

external

Internal

Visa rum Visa innertak

145-01-Vaning (A)
145-02-Véning (A)
150-01-LUFTBEHANDLINGSSYSTEM (V1)
150-02-LUFTBEHANDLINGSSYSTEM (V1)
150-03-LUFTBEHANDLINGSSYSTEM (V1)
150-03-Véning (A)
150-04-LUFTBEHANDLINGSSYSTEM (V1)
150-04-Véning (A)
150-05-LUFTBEHANDLINGSSYSTEM (V1)
150-05-LUFTBEHANDLINGSSYSTEM (V2)

150-05-Vaning (A)

4 )

EM Web
Server

150-06-LUFTBEHANDLINGSSYSTEM (V1)
150-06-LUFTBEHANDLINGSSYSTEM (V2)
150-06-Vaning (A)

150-07-LUFTBEHANDLINGSSYSTEM (V1)

150-07-Vaning (A)

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

000000000 O0O0O0OO0O0OO

150-08-LUFTBEHANDLINGSSYSTEM (V1)

Sharepoint

Hide or remove loaded models



Displaying Maximo information in viewer

BIM 360
Docs +U120025300=52KVC120-PCK001
external

Internal
ASSET ID
. P
Maximo
4 )
EM Web
Server

Sharepoint

API calls




Displaying Maximo information in viewer

BIM 360
Docs +U120025300=52KVC120-PCK001
external

Internal
ASSET ID
e e LAce TIL
Maximo
4 )
EM Web
Server

Sharepoint

API calls




LINK to documents

BIM 360

GRUNDFOS INSTRUKTIONER

external

TP T S mmmmmmmmmmmeeeees

Monterings- och driftsinstruktion

@ Dokument o

Arkiv ® Nytt dokument eller dra filer hit

Drift och Underhal

2

Drift och Underhdll  Alla dokument med mappar  Alla dokument utan mapp:
Startsida

S6k dokument

Byggnad v Vaning

~ N

Egenskaper

MAXIMO MODELLINFO

CE Maérkning
Inventarier
Mangder for underhallschema

Objekt ID +U120025300=52BKV(C120-PCK0O1

Material " "
Beskrivning Pump for varmvattencirkulation
+U120025300=52BKV(C120-PCKOO1

Underhallsscheman

Materiallista_HOP

Installationsdatum 2017-10-05
[T CE Markning 316

K 0 Dokument 23473

+ 00_Overgripande 75
g 01_Bygg 324
02_Utemiljs 17"
031_€1 2995
032_Tele 2
033_Data 1556

Modellnamn V1-50-V-12002-000.nwc

Garantitid ar

System KVC"KV(C120 Kallvattencirk U120,121
U120025300

Produktblad

[ \ Installationsmanual

Web e
Server

FM

Sok

Sharepoint

Byggnadsdelar

Hyperlinks



Spaces and celling on/off

BIM 360

external

Internal

4 )

EM Web
Server

Sharepoint

Toggles spaces and ceilings



Maximo to viewer

Byggnad v Vaning v

. v e

Egenskaper v

MAXIMO MODELLINFO

Objekt ID +U120025300=52BKVC120-PCK0OO1

- — o prtar s e L P TP - U - T ~
Beskrivning Pump for varmvattencirkulation
I .. — Asset: St +U120025300=52BKVC120-PCKOO1
- - ) . sse— Installationsdatum 2017-10-05
- BN N Uoo00002531 ﬁ |Pump for varmvattencirkulation +U120025300=52BKNVC120-] |4 SE
" ———— = ? Modellnamn V1-50-V-12002-000.nwc

- W o S I

— — R p— Customer ,"—\SSE1 w‘;:-_E View in 3D Viewer Garantitd S &
I Y . W + = =
I I v H120025300 System KVC"KV(C120 Kallvattencirk U120,121

Status: As

maximo o

U120025300
Produktblad

Installationsmanual

Driftsmanual

Underhallsmanual

Sok
-

Byggnadsdelar

[ Thilename=V1-30-V-12002-000.nwcBiud="%2BU120025300%3D526KVC120-PCKO01

Load file Focus on ID



Data from Maximo

S _ LAc T
Shown In viewer:

Egenskaper
« |ID
MAXIMO MODELLINFO
Descrlptlon Objekt ID +U120025300=52BKVC12R-PCKOO1
Beskrivhing Pump varmvattencirkulation
11(11 (Hl‘H‘ ]lll K001
Installationsdatum 2017-10

e Date

Modellnamn V1-50-V-12002-000.r
Garantitid 5 ar
() Warranty System KVC"KVC120 Kallvattencirk U120,1
U120025300
. Produktblad
¢ TeChnlcaI SyStem Installationsmanual
Driftsmanual

Underhallsmanual

* Hyperlinks to documents

* (Manufacturer) -

Byggnadsdelar

Not shown In viewer:

* EXxpected life
« Service intervalls Model info "hidden”



Agenda

The viewer

Background

o The construction project, project delivery
o Why Forge?

Technical detalls

o IT-Infrastructure

o Viewer, Step-by-step

o Integration with Maximo
Processes for updating data
Lessons learned

o User feedback

o Advices and ideas



How do we keep the data updated?

BIM 360
Docs

FM

Models — for the viewer (NWCQC)

Asset information
Planning, work orders

Documents
Models — for projects (Native)

Sharepoint




How do we keep the data updated?

[ [all=[@] =
/ (% BIMVIEWER x W \
&  C | ® localhost:3000 Y| i

e - \

Ero .skaper v

MAXIMO MODELLINFO

Objekt ID ~U120031130=43CC-U120031130_1

Beskrivning D&rr Stal ~U120031130=43CC-
U120031130_1

Littera Example Type
Installationsdatum 2017-10-05
Modellnamn TEST-V1-54C-V-15014-000.nwc
Tillverkare 1001361
Garantitid 5ar

Example Document Link #1

Example Document Link #2

Sok

. ‘agnadsdelar

Day-to-day
 Maximo

« Work orders



How do we keep the data updated?

Projects

1. Models from Sharepoint

Design

Compare models

2
3
4. Generate COBie
5. Update,

o COBie - Maximo

o Models = BIM360 & FM Sharepoint

L.

| h.

e —— ———

w-.wu..ﬁ EY eddd

....._-......ﬁr; eddd

u'l.“u-l.-q' » a'l.ﬂull.-ﬂn' »

Sharepoint
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The viewer
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o The construction project, project delivery
o Why Forge?

Technical detalls

o IT-Infrastructure

o Viewer, Step-by-step

o Integration with Maximo
Processes for updating data
Lessons learned

o User feedback

o Advices and ideas
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"The viewer is really making
us more professional”
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Advice

» Consistant data, data quality
« Maximo = information, viewer = visualization

« Keep it simple

High quality models



Future development, ideas

Visualizing work
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Goals

BIM Iin FM
Real Life User-
Case

Integration |
Inspire!

Maximo - Forge




How can Forge make you more professional?
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Thank you!

david.a.moller@sweco.se
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