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7.5 Billion

2030

8.2 Billion

Source: United Nations Department of Economic and Social Affairs, July 2015 report




Infrastructure Funding Deficit
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In its 2017 report, the ASCE finds that the nation’s infrastructure averages a “D,” meaning
that conditions are “mostly below standard,” exhibiting “significant deterioration,” with a
_ “strong risk of failure.”

-

8 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated Be ntleg



‘fg'ul :
. | d _
In the same report, ASCE estimates that there is a total “infrastructure gap” of nearly $1.5

' trillion needed by 2025.
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DOT Goals?

Better, Faster, Cheaper and Safer!

How are we going to
accomplish that?
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Decrease In productivity

Agriculture
20090 ..._| oo

Other Manufacturing
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Construction

75%

1994 2012

The Construction Production Imperative, McKinsey Productivity Sciences Center, June 2015; USDA Economic Research Services










Alex wants to be
friends with you
@anna is now following you y
()

You’ve got mail! T :

Mike liked your photo

Jack commented
on your blog post . .
- - There is a meeting

7\ . . .
a with Jack in 15 mins. ~




As technology has
advanced our business
practices have not
kept up.






Deliverables




Modeling Evolution

Tanel Submerso |B
Guaruja

1985 - 1992 1992 - 2004 2004 - 2014 2014 - ...



Inefficient Data Flow




An inefficient project
lifecycle.
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PLANNING
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Traditional Project Lifecycle




PLANNING SURVEY
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Traditional Project Lifecycle



PLANNING SURVEY DESIGN

Traditional Project Lifecycle




PLANNING SURVEY DESIGN
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Traditional Project Lifecycle



PLANNING SURVEY DESIGN LAYOUT  EXECUTION

Traditional Project Lifecycle




SURVEY DESIGN LAYOUT EXECUTION INSPECTION

Traditional Project Lifecycle




PLANNING SURVEY DESIGN LAYOUT  EXECUTION INSPECTION MAINTENANCE

Traditional Project Lifecycle




Why So Inefficient?

Data, Information, Knowledge

>

“Specialists in the various disciplines have
been able to optimize their own in-house
operations ... most failures are caused by
poor handoffs between disciplines.”

Tommelein and Gil (1999) Current Practice
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Typical Project Workflow

* Design Models

* Delivers Paper
« Construction Re-Models
* Builds the facility
* Delivers Paper
« 10 years later we re-survey
everything anyway!




What Is Constructioneering?

Automating the digital construction
process through surveying, engineering
design, constructible model development,
and as-built data collection within a
connected data environment to improve
construction execution and reduce
project costs.




Constructioneering

Data, Information, Knowledge

>

Use the data more efficiently and
productively across the life-cycle of the
project by eliminating re-work. Constructioneering

Current Practice
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What Is Constructioneering?

* Blurring the lines between disciplines
* Re-using intelligent data
* Eliminating re-work

* [ncreasing productivity




Constructioneering

Action
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New Technologies
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Analytics




Influence
over costs

Influence over project costs
vs. percentage completion

% complete
by project
phase

Concept/ Preliminary
Scoping design

Front-end
design

Execution Operation
Detailed design/

Procurement/Fabrication/
Construction/Commissioning

=

Source: Ernst & Young analysis
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Integrated Solutions



INFORMED INFRASTRUGTURE

The construction engineer's source for projects, products and technology.
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#& / Construction / Trimble and Bentley Accelerate Information Mobility with an Integrated Workflow for Road and Site Construction

Trimble and Bentley Accelerate Information Mobility with an
Integrated Workflow for Road and Site Construction

Trimble and Bentley Systems announced today the next adwvance of information mobility between project design and field construction.
Using Bentley's ProjectWise collaboration servers and services, along with its i-model technology for the open exchange of infrastructure
information, and Trimble’s Business Center — HCE office software, an integrated workflow for road and site construction is now possible.
The U.S. Federal Highway Administration, as part of its “Every Day Counts” vision, has recognised that using 3D models with GPS-enabled
heavy equipment for road construction can increase productivity by up to 50 per cent. Trimble and Bentley are at the forefront of enabling

this vision by joining forces to optimise the transfer of information-rich 3D engineered models to 3D constructible models.

The announcement was made today at the Transportation Research Board AFBE0 2014 Summer Committee Meeting.

48 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

Topcon announces connectivity

enhancements with Bentley Systems

LIVERMORE, Calif., U.S./ CAPELLE A/D IUSSEL, the Netherlands — October 9, 2017 — Topcon
Positioning Group announces advances in its direct communication between the Bentley
Systems design applications and the Topcon suite of software solutions with the release of
MAGNET® 4.3.1. The MAGNET Enterprise Data Manager is designed to allow operators to
directly access Bentley ProjectWise data with MAGNET Field, MAGNET Office or MAGNET
Enterprise applications.

“The updates are part of our commitment to working with third-party software applications, such
as the Bentley offering, to provide efficient data exchange and a seamless workflow
environment,” said Jason Hallett, Topcon vice president of global product management. “When
connected to MAGNET Enterprise from MAGNET Field, you can directly upload and download
data from ProjectWise, allowing surveyors or machine control model-builders upload or
download iModels or other project file types.”

The integration is designed to simplify data transfer from design to field, with the unique ability
to read and import only the data users need for their projects.

“It builds upon our industry-first ability to offer ‘round trip’ iIModels — sending them directly to
field operators who can use and update them direcily on the jobs site, and then send the
updated iModels from the field back to Bentley ProjectWise,"” said Hallett.

Bentley
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The Cloud




Cloud Connectivity
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Software: One Piece of the Puzzle

| Workflows : _,
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Business
Practices
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Thank you!

And have a great conference. F’
Advancing Infrastructure
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