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BIM for Infrastructure ?

Horizontal and Vertical
Above and Below Ground
Insides and Outside

* More than just Buildings. ..







State of the Art ?

= Highest achievement

= Best technology
* Better process

« (Greater outcomes




Water Infrastructure S_,fr'

« Global Distributed Design Teams CANAE DEPNSUR)
« Design, Construction and Fabrication models being shared
+ As-built models and “Data” into Maximo




Water Infrastructure .S,A('

« Revit, Civil3D, NavisWorks, BIM360 CANAL DE PANAWA
 Automated Machine Guidance, Site Layout and Control




Water Infrastructure

« Revit, Civil3D, NavisWorks, BIM360
» Automated Machine Guidance, Site Layout and Control




Water Infrastructure

» 4D Scheduling, Construction, Coordination and Communication
 BIM driven by the Owner
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Water Infrastructur
« 4D Scheduling, Construcﬂon, Coordination and Communication
 BIM driven by the Owner

B8 ConsTRUCT CANAL LOCKS

B CONSTRUCT WATER-SAVING BASINS
B EXCAVATION .
B Fit / BACKFILL




Complex Roads & Bridges Port Mann 1 s

= $2.8B Design / Build el
37 Km of Highway
13 Interchanges
42 Bridges
10K Drawings

BIM Driven by Contractor




Complex Roads & Bridges
= S 2.8B Design / Bid / Build
= BIM Driven by Own
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Complex Roads & Bridges I-95 New Haven Harbor Crossing
What will it look like ?
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Complex Roads & Bridges
* How should it be built ?




Complex Roads & Bridges I-95 New Haven Harbor Crossing Q
* 24/7 Operations -
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Safety — Coordination - Communication
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Complex Roads & Bridges -95 New Haven Harbor Crossing

« Civil 3D and NavisWorks g_rjz—]\@_@ Months off Owner’'s Schedule




Complex Roads & Bridges $ 1.5B — Presidio Parkway
5D Modeling — 8 Contracts (DBB, DB, PPP) - Single Model Approach
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Complex Roads & Bridges

« 5D Modeli

ng

-

$ 1.5B - Presidio Parkway

.

— 8 Contracts (DBB, DB, PPP) - Single Model Approach
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' City Models and Infrastructure Projects City of San Francisco

I INFRAWORKS




Complex Bridge Design & Construction




Complex Bridge Design & Construction










Bay Bridge 4D MOdeling San Francisco

Demolition

Date: June 27, 2009
’Tﬁx. § -




Bay Bridge 4D Modeling San Francisco




Bay Bridge 4D Modeling and Pre Fabrication  san Francisco

VOYAGE CARGO STATUS
1 ; OBG 1-4 B 1-3 - En ROuTE TO SFOBB
2 ] 0BG 5-6 CB4-6 - PENDING
i | -~ PENDING
4 0BG 7-8 C8 7-10 . PENDING
5 0BG 9-10 €8 11-14 PENDING
6 OBG 11-12 CB15-17 PENDING
7 OBG 13-14 (B 18-19 PENDING

B SeGMENT ASSEMBLY
B uFT AssemBry
B s+eMeEnT

U inspecTiON
B Puicement




CARGO
0BG 1-4 CB1-3
| 0BG S-6 CB4-6

| OBG 7-8 CB 7-10
086G 9-10 CcB 11-14
0BG 11-12 CB 15-17
OBG 13-14 CB 18-19

B SeGMENT AssEmBLY
B LiFT AssEmBLY

B svement
U inspecTiON

B PuacemenT
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Rail Planning and Design San Francisco




San Francisco




San Francisco




Rail Planning and Design San Francisco

b T ARy s




San Francisco

=
=y
»
@
o
e
=
(S
o
=
=
=
e
o.
s
14




Rail Planning and Design San Francisco
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Rail Planning and Design San Francisco
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Rail Planning and Design San Francisco
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San Francisco




ReCap - Instant Modelling San Francisco




InfraWorks - Automatic Classification San Francisco




Rail Design & Construction Los Angeles

« ReCap, Revit, Civil3D, Navisworks, InfraWorks360, BIM360
« Tunnels, Stations, Utilities, Buildings... Entire City
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Rail Design & Construction Los Angeles

« ReCap, Revit, Civil3D, Navisworks, InfraWorks360, BIM360
» Tunnels, Stations, Utilities, Buildings... Entire City




Rail Design & Construction Los Angeles

« ReCap, Revit, Civil3D, Navisworks, InfraWorks360, BIM360
» Tunnels, Stations, Utilities, Buildings... Entire City
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dil UCSIUI o CONS {1on Los Angeles
ReCap Revst Civil3D, Nav;sworks InfraWorks360, BIM360
* Tunnels, Stations, Utilities, Buildings... Entire City




- (U W FaTaln

» ReCap, Rewt Civil3D, Navisworks, lnfraWorksSb‘O BIM360
« Tunnels, Stations, Utilities, Buildings... Entire City




Rail Design & Construction Los Angeles

« ReCap, Reuvit, Civil3D, Navisworks, InfraWorks360, BIM360
« Tunnels, Stations, Utilities, Buildings. .. Entire City




" DeSign & Construction Los Angeleg-

New ways to Capture, Compute, Comprehend and Collaborate
lew opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

« New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

« New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

» New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance
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Rail Design & Construction Los Angeles

» New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

« New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

« New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

« New ways to Capture, Compute, Comprehend and Collaborate
» New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeies

« New ways to Capture, Compute, Comprehend and Collaborate
« New opportunities for Handover Model for Operations and Maintenance
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Rail Design & Construction

« New ways to Capture, Compute, Comprehend and Collaborate
» New opportunities for Handover Model for Operations and Maintenance




Rail Design & Construction Los Angeles

» New ways to Capture, Compute, Comprehend and Collaborate
» New opportunities for Handover Model for Operations and Maintenance




Rail Program Management NY MTA East Side
2" Ave Subway
» 3D Tunnel Models - TBM Launch Box with Utility Relocation
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Good BIM Owners drive outcomes and measure results
« Beyond BIM for clash and drawings, BIM is part of the strategic plan

q 2.3 | Model Level of Development (LOD)
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B[M QA/QC, Classification & Interoperability

http://www.biminteroperabilitytools.com/
BIM Interoperability Tools

Free add-ins for Autodesk Revit™ to help architects, engineers, contractors
and owners with their Building Information Modeling (BIM) workflows.

= Value-add Services

= Custom Model Checking - m

= Automated Processing

» BIM data Integration Model Model COBle Classification

Checker Checker Extension Manager
= ERP Databases i
= Project Controls

= AM/FM/08M ° Q isv  @Uinme @i




Program Management - Airports

3D Model + oty

= Schedule

= (Cost

= Materials
Resources .
Outages .-
Gates EEER
Other Data ?

w

S Billions
o

L I T




BIM for Airports Denver oo

$ 4.5B 15 Year Master Plan
» New Hotel & Terminal Upgrades
= Rail Station

« BIM for all Project over $1M

Autodesk BIM Solutions
Revit
Civil3D
Inventor
Navisworks
Dynamo
BIM 360 Glue, Field, Point Layout
InfraWorks 360
Revit to Maximo




BIM for Ail’pOl’tS Denver International Airport %

S 4.5B 15 Year Master Plan
= New Hotel & Terminal Upgrades
= Rail Station

= BIM for all Project over S1M

Autodesk BIM Solutions

Revit
Civil3D
Inventor
Navisworks
Dynamo
BIM 360 Glue, Field, Point Layout
InfraWorks 360

- Revit to Maximo




BIM for Airports

BIM Mandates, Templates and Execution Plan for All Projects

SECTION 603 PROJECT FILE STANDARDS
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Level 4
Sub-Elements

Design Development | GMP

Construction Documents | Construction / Fabrication: Model

As-Built / Record Drawings

LODICMGC

LOD/ACR

B1015 |Exterior Stairs and Fire Escapes

B1016 |Floor Raceway Systems

B1019 ([Other

B1021 |Fiat Roof Construction

81022 |Pitched Roof Construction

B1023 |[Canopes (Plaza and PTC, not Train Platform) =

81029 |Other Roof Systems D-

82011 _|Exterior Wail Construction D-A

82012 |Parapeis D-A

82013 |Extenor Louvers, Screens, and Fencing D-A

B2014 |Extenor Sun Control Devices D-A

B2015 |Baicony Walls & Handrails 0-A

B2016 |Extenor Soffits - D-A

B2021 [Windows 250 -A 300 D-A

B2022 |[Curtain Wails 250 D-A 00 OD-A

82023 |Storefronts zsol D-A 00| D-A .

82031 |Giazed Doors & Entrances . 2000 D-A 3000 D-A | C-CC [

SuLUG U XTI L U-F L= I

82033 [Revobang Doors 200 D-A 30 0D-A | C-GC I

82034 |Overhead Doors 200 D-A 3000 D-A |

82039 |Other Doors & Frames 2000 D-A 300 0-A |

83011 _|Roof Finshes 200 O-A 30] D-A 0 i S

= £ ]G (OUPITGS aving el nes = U= 0 :

33013 |Roof insuiation & £l 2000 D-A a0 D-A 0

83014 [Flastungs & Tom 2000 D-A 800 D-A | 0

B3015 |Rocf Eaves and Soffits 2000 D-A 30 D-A | 0 —

BA016 {Gutters and Downspouts 2000 D-A 3000 o0-A | 0 o
3 I - z T | =




‘BIM for Airports

Measure BIM KP/I’s
“Key Performance Indicators”

Requests For Information
Change orders

Rework

Estimating accuracy
Schedule

Material waste
Sustainability (LEED)

Safety
As-builts for Facilities Management and Operations and Maintena




~ BIM for Airports
Measure BIM KPI'’s

“Key Performance Indicators”

Requests For Information
Change orders

Rework

Estimating accuracy
Schedule

Material waste
Sustainability (LEED)

Safety
As-builts for Facilities Management and Operations and Maintena




Denver International Airport 55—-:
DifferentAppIications - Different Uses - Different Models - Different Users
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Denver International Airport

Visualization is a direct output from BIM (Desktop and Cloud Rendering)




BIM for Airports

Integrate Reality Capture into BIM Workflows and Decisions




BIM for Airports

Integrate Reality Capture into BIM Workflows and Decisions




BIM for Airports

Integrate Reality Capture into BIM Workflows and Decisions




BIM for Airports

Integrate Reality Capture into BIM Workflows and Decisions




BIM for Airports

Integrate Reality Capture into BIM Workflows and Decisions




Denver International Airport A

4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

AUTODESK
I INFRAWORKS
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Denver International Airport

4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

I INFRAWORKS
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Denver International Airport =

4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

AUTODESK
INFRAWORK




4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

AUTODESK
INFRAWORKS




Denver International Airport

4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

AUTODESK

INFRAWORKS
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Denver International Airport =

4 Fire Station Concept Designs and Final Decision in 1 hour
Versus 3 Weeks!

AUTODESK
INFRAWORKS




BIM for Airports

BIM to Prefab to Field Install — No Surprises

BIM Driven Layout




BEM for Airports
Safety, Quality, Issues, Commissioning — BIM 360 Field

P

AUTODESK® BIM 360 AIELD  THA Soum Termna Recevsiopmant Program

S project Overview
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BIM for Airports

Capturing all Assets in BIM 360 — Sync with Maximo for O&M

- . .

. Tip Tuesday
w5 CALOODO15

[01] Awaiting Team Review

VWorkflow Acticas Attachments o




Cloud & Mobil Collaboration

Paperless Jobsite

From the Office To the Fieid




BIM at your Finger Tips
Augmented Reality, Data Accessibility, Online or Offline
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BIM at your Finger Tips

Augmented Reality, Data Accessibility




Metrics

= Owner saves 6,000 Hrs in labor creating Operation and
Maintenance asset information using BIM Data

« Prefabrication driven by BIM shaves 3 months off schedule

* BIM 360 Glue (Clash Detection in the Cloud) saves 8 hrs per
worker per week in Design and Construction (8,000 hrs saved)

BIM 360 Field saved 2 hrs per issue and 1,100 hrs in the first 6
months

* BIM reduced RFI's, Change Orders, Re-Work by 40%




BIM = State of the Art

= Be the Highest achiever

= Use the Best technology

= Create a Better process

' Deliver the Greatest outcomes
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