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What i1s BIM?
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“Is the process of
generating and managing
building data during its life

77
CyCIe (Automation in Construction 2006)
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Big BIM (Federated) or Little BIM (Single)?

e Little BIM is the discipline based approach with
varying degrees of integration within a building.

Architectural Structural M&E
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Big BIM or Little BIM?

e Big BIM the total integration of the building with
the environment that surrounds it referred to as
the federated approach.

. -.-'ﬁ.‘%@, . i Buildings of all types.

Required .‘..‘ trol ' sharing of models

and other techni )cuments by version ___ Infrastructure roads ,

bridges, utilities etc.
GIS data and analysis
Digital ground models,

survey etc.

Land usage

Virtual world
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Big BIM or Little BIM?

e Little BIM is often preferred by smaller design
practices as It addresses their specific needs.

e Big BIM is preferred by clients where there is
considerable value in the management of the
asset and estate lifecycle.
o T || T LONDON 2012,
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But what is a BIM model?

Single model?

Federated model?

Electrical

INTERGRATED
COORDINATED

BIM
Architectural Civil
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But what i1s a BIM model?

Single model

Architect 3

Architect 4

Architect 1
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But what i1s a BIM model?

Single me :\r .
Electrical @

> _Structural

i

INTERGRATED
COORDINATED
BIM
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But what is a BIM model?

INTERGRATED
COORDINATED
BIM
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But what is a BIM model?

Federated model

XLS
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But what is a BIM model?

Federated model

e Project model is cut and
sliced to project
members

e Ownership remains with
that project member!

e Share (via references)
each others work

e Others only need to
review others work on a
selection basis

= Ownership is retainegVjth Bentley everything is always
100% synchronized, 100% of the
time
T ——— 2y Bentley’
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But what i1s a BIM model?

Federated model

Retain Ownership . Retain Ownership

Electrical HVAC

Retain Ownership

Structu rql

Retain Ownership

g —
N Piping

INTERGRATED “I
i PROJECT
Architectural DELIVERY i Civil

Retain Ownership Retain Ownership
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Itecture

Arch
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nbb/

Structural Steel

600C ©
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Structural Concrete

nbb/
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Mechanical Systems
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Multi-Disciplinary Coordination

[ T
—-
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Interactive Views — All Together
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The Bentley BIM Philosophy

Data Iis paramount.

Data is managed in a federated manner and
throughout the entire lifecycle.

shared

Provide integrated technologies to enable the
effective use of data across the entire lifecycle.

Provide integrated consultancy, support and
training services.
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Bentley assumptions

e There will always be different file formats

— Revit, Rhino, Maya, 3DS, Graphisoft, ADT, Autocad,
Sketch up, Nemetschek, Catia .....

e Each industry (discipline) has it's own
workflow

e The data is more important than the software

e Work to support industry standards (IFC, PDF,
ISO 15926, ....)

e Open, not closed systems!
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Project
Team

>
L

| WWW.BENTLEY.COM

Content
Management

Check in/out for
distribution,
access control

Version Control
Reference Management

Application Integration

Searching

Authentication
& Access Control

Distributed Storage

Publish &
Distribute

Intelligent PDFs

Paper Plots

Dynamic Plots

Digital Models

—

The Federated Information Workflow:

=

View,
Augment

Broad
Web-based
Access
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What is an i-model?

e Graphics & metadata in a DGN container that is:
e Self-describing, immutable, & has provenance
e Optimized for performance (size & visualization)

e Contains normal graphical data + business data from original package

e BIM standards: Architecture, Structural, Electrical, Mechanical, Civil
design, Plant, Water, Hydrology

e Extension is “i.dgn” (example: StructuralModel.i.dgn)
e Still a dgn - Any software capable of opening a “dgn” can open an “i.dgn”
e Contents have been optimised for size legibility of xdata

e Read only file - onetime snap-shot of project
— Capable of being digitally signed
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What is an i-model? (visually)

I-model (i.dgn)

Business Data
o r— -7 . Security T~
Graphics :
/\ :
S |
: R
: N
v |
|
aj= : —
|
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Bentley Building’s i-model (2009).:

P cosie M

File | Edit FElement Settings Tools Utilities Workspace

1 New_

* Open.

Close

H Save
| Save As
Compress

Save Sellings
i ltem Growser
Project Explorer
References
Raster Manager
Models

B &E &

Praject Management

Crrl+N
Cirl+0
Crrl+W
Crl+5

Cirl+F

Architecture  Window  Help

E;-sj'ﬁ'i'q'ﬁi'(i):la 8
h = |

sometric, Default
v A M- ED S EE

<3| Publish 1-model.-

Impart
Export
Print Preview
a4 Print
£ Print Organizer
Associale..
Properties
3 Protection
Send—

L

1 ChBentleyDownloads\COBIEVCOBIEVCOBIE_Master_coordinationudgn
" 2 ChTemphSpacesDrawingldgn
wkSpace Projects\F

- v

Cirl+P

Alt+Enter

L3

hProjectTempl\Fmpty.dgnidgn

] 3 C\ProgramatalBentley Micre
wkSpace Projects\F

hBrojectT SUS\Empty.dgn

f 4 C\ProgramDatalBentley Micre

] 5 C\ProgramData' Bentley\Mi ion\W \Projects\E COBIE\ArchitecturalA-Floor_ldgn
1 6 C\ProgramDatal\ y\MicroStation, \Projects\E: C.ACOBIE_Master_ccordination.dgn
2 1 C\ProgramUatalBentley Microb: WorkSpace| Projects\E COBIE\HVAC\M-Floorldgn
8 CA\Temp\TEST.dgn
9 CA\ProgramData’Bentley)Micrc wrkSpace\Projects)F rehProjectT US\MarkAdgn
10 C:\Progi ta\Bentley\Mi ion pace\Projects\[: hProje..\Tshi impleTestdgn
Exit
B Ar,., |BDr. | BV
G- © - - - Wedia |7 [i]z[s]4]5s ¥ [21:8 38

Element Selection = Identify element to ndd to sat
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I-model (i.dgn)

r==- Security |~~~

b — — — — — — —

[&] 00
od | @ [cHRWaterNew
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Revit to I-model (2009):

=1 Bentl
.-J e n eg Hello, James [ Logout ] | United States [ Change | | Contact | Partners | SELECTservices
I SOLUTIONS PRODUCTS TRAINING & LEARNING SUPPORT & SERVICES ‘CORPORATE m

@ Caling lane
® 30 Views

for Revit

Introduction to the i-model plugin for Revit

The i-model plugin for Revit allows users to save their Revit models in a way that lets them open them in
Bentley MicroStation, ProjectWise Navigator, and many other Bentley building products, retaining the Revit
properties information from the Revit model. The plugin is designed to help teams working in a mixed
Bentley/Revit environment to be able to reference Revit models into a MicroStation-based design workflow
for coordination purposes, interference detection, and similar tasks

How it works:

The i-model plugin for Revit lets users save their Revit models to an i-model file from within the Revit
application. This is a one-step process which does not require MicroStation or any other Bentley application
other than the i-model plugin for Revit. The i-model can be used with ProjectWise Navigator for redlining,
interference detection, and other federated information workflows. The plugin works with 2008, 2009, and
2010 versions of the Revit products including Architecture, MEP, and Structure and includes support for the
64-bit versions.

Watch the i-model plugin Demonstration

Contact us for information about the i-model plugin for Revit.

M

I-model (i.dgn)

r==- Security |~~~

b — — — — — — —
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Bentley Building’s i-model (2010):

I-model (i.dgn)

-~ Security |~ -

. OpenBuilding Schema: shared by each Power Product.

-

[
/.’" I
F B dodml)= Q I
s g 0 HEE
H £ 2 = - =2 I
H e o e = e =
[ e T it o .. . -2 =
L = v e £ = |
= 5 g Sli[Fs I
- T B - e T -
Service Layer I
/ EC\DGN I
Specific Tools EC D
Integmﬁon Using Service N
Service Layer methods. 1) What is needed in the Services Layer? I
N a. for Building, b. for Plant, c. for Struct \l\
(ie. DG to EC work) 2) What has the Plant team already provided? \v

e S e—
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o
Overview

IFC Model View Definition Diagram : Wall IFC2x3

|[APPLICATION NAME ]

(APF. VERSION [EXCHANGE TYFE DIAGRAM STATUIS DIAGRAM VERSION
|[Generic |[Beneris (Generic Canddete 0,90

[DIAGRAM DATE

[0d-Mar-09

DIAGRAM AUTHORS
Richard See (Digital Alchemy)

|[viEW 1D [VIEW MAME
B5A-00 1 [AECO0: Concept Dasign io Quanity Tawol Estinaling
U714 - IFC2e2 BEAD
Wall ™ Raot Altributes

=3
GUID I

T - 136
BIM Object Owner/History I

|'-B.-2|"-' I

FR- - |
||Z'| SCRpLOR |
VEL- T3 _'.\53_____-__\':1@_____E:l:____:n-lr___-
*\Ganaric Dafinition s Property Definition ™ Proparty Sal ®pset WalCamman ®Wall Canstruction Type
| (E=11]
Wall Is Interior Extarior
[ VEL-241 BEA4ES
> Simple Element Quantities ®\all Base Quantiles I_""
-
-
-
VEL-258 VB0 450-4)
*Ganaric Assaciations Classification Associalion ®lUniformat Classification
[
_——
WEL-1 VEL-2T1
Generic Object Placement ™ |Local Relative Placement

QTO Focus
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Bentley Building’s i-model (2010):

— OpenBuilding Schema: shared by each Power Product.

{"

r

9 P I S I = ] o
T o S = | =3
< s = = | |72
' -~ [1-] b = H = -
Peopem 2T R - S &
: = — 7 [ B s
: ude = = = | e <
= & = ° | |= 3
S I I - =k R R H -
Service Layer
/ EC\DGN
Specific Tools EC
Integlrarinn Using Service Laver
Sexvice Layer motheds. 1) What is needed in the Services Layer?
. a. for Building, b. for Plant, c. for Struct
(ie. DG to EC work) 2) What has the Plant team already provided?
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* Browse all component
information stored in
the file

*Create persistent,
reusable item queries

* Change color and
transparencies of
graphics for status
visualization

* Update sets based on
changes to engineering
data

* Isolate and zoom to
graphics

-
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v Plant.overlay.dgn [3D - VB DGN] - ProjectWise Navigator V8i

Eile Edit 3ettings Iools Rewiew Window Help

0.9

LALBR22
&L
2

A Draw

B2 wisualize

H animate

gllallells

F’;i Schedule Simulation

Data Interrogation & lItem Sets

L Component Set Search - Spec 1C-150 @

File  Tools

P few [F0pen [ save

Search For. | AUTOPLANT_PIFE

EEH

“Where ... Aoadd

| vl ‘suuallu vl ‘ ‘

Search Summary [click an underlined value to edit)

) “F

Search for iterms of type "AUTOPLANT_PIPE" (including these properties) {sorted!
wihere SPECis equalto "1C' And
wihere SCHEDULE is equal to'40°

T8 X K 54

} five Mame Description & (] E '?n Selection Expression Last Rebuid
C. Erxchangers All exchangers 1 + O B6 Search for items of type...  1/9/2009 2:46:36 PM
(:J Spec 1C-150 Yalves with a spec rati 2 + Oo 647 Search for items of type..  1/3/2009 2:45:37 PM
O Al Pipes All pipes in area 3 < Wl 1932 Search for items of type...  1/3/2009 2:43:53 PM
BB ik quipient All equipment in aiea 4 v @S 185 Search for items of type.. 14342009 2:42:58 PM
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Clash Detection & Schedule Simulation

[SL Boiding Masird i L i e v G D VG P
‘ Fil & Workspa
FlypEcrjzEET i e R e L i '3-0-B-2- 8 PRFEEIE - B %y, x5 | yEs |z

i

EDEOHTIENEvEL L b B

@
B
kY
Messure Volume =]
D Visualizaton [ ]
B e ®
- |
3 Links g :l
|
A Keyimmes disiog »i
P PaceBspinecune |
=2  PlaceSiab »i
B]  Detectinterierance !

.6

\ 2
Coneremee s S B
Fle Settings Intederence
e
Analyss: ID: 1 BIMSAMPLEQZ DAT May-03-2008 115325
s &
Statis | Reviewer Commert

Detected
Detected
Detectsd
Detected

Element Selection

Ble-a@

EEEEITEILEY)

1 ! i 1 | i
Thy, 7/26/2007 08:00:00 Wed, 10/3/2007 18:4000

Blement Selection > ertfy slement 10 add fo sst

/- Detect clashes across different application data \
» Status tracking and commenting
* Generate Reports
* Rule suppression to reduce unwanted clashes
* Import and export scheduling information from Microsoft Project and Primavera
» Create new schedules and tasks
* Dynamically modify tasks events

« Preview results graphically
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Distributed Workflows Bentley

Change Managem e\Cloud Vision

Wizard based C \Ud Services \
configuration from / ~

View, Query

& Augment I
BIM applications Upload .
Mal’kL-JpS, Navigate Model,
Notations Query Material |
| Data
Vol Register 0 /
i Bentley Suite < Resolve Clash
r Comments S esolve asnes
I (@]
i n
| AUloCAD Update Audit | \ @
T ) = Comment on PDF
'Y Tralil < (Transmittal, Digital §"™
l RevAit ! Plot)
Notify Owner 3
Comment Digital s
Local model server with _ . Plot 5
synchronization Sync with \_ __ =
. - A = g . =
services \ owner / =il
A\ \ </
0
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Release — 8.11.7

3d Modeling
DEM: 2d/3d choice
DV: Live concurrent documentation

 Dynamic Views
Place shape to become cutting plane,
any orientation, through any plane,
forward can be transparent, cutting
plane can be bold, filled, back
plane can be wireframe, etc.

* Any discipline

 Any elements (MS solids, BStr,
BBMS, BBEYS)

 Honors P/F info, 3d unification

36 | WWW.BENTLEY.COM

Why DVs are better than the DEM

Drawing Production

Performance — Huge difference

Coordination

Section markers (stepped sections are

very easy)

In-place activation (enables Federated
workflow to be easy to navigate)
Drag and Drop for composing drawing

BIM App can attach BA drawings as

background:

1) Live DV,

2) 2) Save AS (MVE),
3) 3)PDF

2y Bentley’
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Overview - Building Views
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Overview - Building Views

Plans

1. Open 3D Model (Composition)
2. Create Building View
3. Attach to sheet

& view 3, Default

B-&@e - 48R |0|mE A Nes Re 26

Building {Floor 1) ~

Generall Forward  Cut IBack | Architecturel

v Drawing & pmbols
v Apply Patterns
[” Generate CenterLines

[ Auto Dimensions

v Unify

[+ &lign Hatch to Forms
[ Dutline Dpering

[ ko Labels

Ef] Clip ¥olume Settings

Farvward: \EI_“i“E‘ Ic@ Fomward - Drawing j

Back:

Cutt: \EI_“i“E‘ Ic@ Cutt - Drawing j

Outside:  [3] oF & |

~
Q
] F & I(‘_ﬁl Back - Floor Flan Drauj Q
Q
a
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[
[ ]
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— e m . o i é‘
M | T 5 M\J » GINTY Rt
. Aﬁ ﬂJ\ 5
b il .PN f— i
. - . = F
- F.3 lom o .S m e
ce o a_ s se o o e
VLT LS LS L = LS LF Lf Lr
o P []= = a ==
u Eil ) . .:.. L el Ei
P =
Iy [DRAWING NAME]
[DRW-NUM]
1 | 2 | 3 | . | s
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Building Views —

Section, Elevations, Details |

1. Place Plan in
2D Sheet
General | Fonward Cut | B3

i i
2. Place callout on Pres Fu

" Generate Centerlines ¥ Outline Opening I T * T 1 T . I s 1

Plan in 2D Sheet I™ Auta Dimensions I Auto Labels

3. Place Building View

on 2D Sheet | B= s TR
Cut Q\i"ﬂ D Cut - Drawing jo‘

(new or same) g e

Building {Floor 17

L
[=—
M B
T
|
[
L]

—-
—

iy
i
I—:l El E—‘ Bl SAMPLE FROJECT
——
BENTLEY SYSTEMS, INC
artwarei Iy -

Burtmarniur | b R 1 s
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Performance Over the DEM

e Models are Drawings and Drawings are Models

e O seconds vs. ?? minutes/hours
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Performance Over the DE

M
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Performance Over the DEM

O

J [
—
— | TRIAGE

2-1007
\.
-
WCH AL
-1009
q
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Performance Over the DEM

IR ] 1| Il MUl
EMHO m ul CORR
\ 20529
— @
EMHO|
F — LTI [ g
; =, mp E— — Y =

2-0341 2
7 .

2- i U

= e ()= =

—
-

gm0

\ / ] \r_\:lD:EE

2008 |||

e 20340
O 5 _©
20333

/gu N

1 2 3

[TTTTTITITTITITITTITl =
2'-_'3300 n:[jﬁ]
&> T @

i) =
U su \-IIT i

1 /—I"I i
Il @] r3
é ELEV . i
S T
@ a 2-03798B

e Y ]

43 | WWW.BENTLEY.COM 5 Bentleg.

A)

© 2009 Bentley Systems, Incorporated



! Generation
ations /VASIEWALES o
d Development Mining  Bui

I | Wattmaster

www.bentley.com

© 2009 Bentley Systems, Incorporated

= Beniley

Swstalaing Infrastruaurm




Soon to be released!

e Support for DataGroup System in a managed
workspace environment
e Improved stairtool.

e Revit plug-in through i-model.

Eﬁyiew 2, Default

- Best Practice Guide. [ F=aEE Sl

e Point Clouds, Pointoq [
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Release schedule

e V8i — (SELECTSeries 1) 08.11.07.XX

e MicroStation — released Nov. 2"9,

e Bentley Structural — release Nov. 10,

e Bentley Architecture — release Nov. 16,
« BBMS/BBES — release Nov. 16th.

e Target: 2 SELECT releases/year. May +
November.
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[/
Typical Project Workflow

Project Progress
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Generative Components - DGN

Bentley Architecture - DGN

Microstation - DGN

» Shaping » Refine the Envelope » Fix the Envelope * Add more Detail
 Pulling, Pushing » Add Detail * Add more Detalil « Make Detail Changes
» Blocks, Surfaces » Meet Requirements * Meet Requirements e Finalize Drawings
e Optioning * Visualization « Make Changes e Develop Schedules
* Visualizing » Sketching e Develop Drawings « Co-ordination
» Sketching e Quick Interactions * Create Schedules * Dimension / Label
e Quick Iterations e Create Drawings » Co-ordination * Reference Details
.dwg
SketchUp - SKP !
I | Autocad - DWG -skp
Rhino - 3DM | .3dm
3DMax - 3DS
= .3ds
Revit - RVT
.rvt
SKP 3DM 3DS RVT DWG IFC GBXML STL
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