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Assumptions

e Time 2040 - About 20 years ahead

e Location - Schuylkill Yards Technology
Center, Philadelphia

e Target Market

o Entrepreneurs & Bankers
o Luxury




Personal Technology - Generally in Use

e (Google Glass Successor

o Invisible to others

o Mixed Reality+

o  Multiple networks simultaneously
e Personal Al Integrated with Cloud

o Emotion recognition

o  Object recognition

o Thought commands

o

e Super-Evernote @,

o Continuous access
o All relevant content Hi, how can | help?

Source

Source
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Construction Industry Technolog

Wi we W]

e Robotics - at all scales
o Able to operate independently : .
o Faster at mechanical tasks than most Source
humans
e Pervasive Networks
o Multi-Gigabyte speeds
o Very low latency - no perceived delay
e Accurate Location

o All object parts locatable in real-time
o Accuracy to construction tolerances
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Programming Phase

We'd still have a programming phase, but the
programming software would know about all our
company's buildings and standards. The interview
would be conducted by a person, but the input to the
programming machine would by voice, with
continuous feedback on a screen of the implications
of each preference - visualizations, costs, interactions
with other elements. Models of the potential building
would be automatically constructed in several
different “styles” with questions that would allow
updating as the user answers the questions.

Drone Surveying
Al with Standards
Automatic generation of alternatives
o Sites
o Masses
3D visualization
Integration of emotional reactions
Data incorporated in BIM for future
reference
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Design Phase

Once the programming is complete the architect,
engineers and contractor would work on the
selected model, proposing enhancements or
alternatives that the program would ensure meet
the project constraints, keeping a continuous
updated view of the alternatives on screen
throughout, with construction, commissioning
and operating costs all viewed as range for each
option. The program would suggest
optimizations for a given approach and also
generate alternatives combining elements of
multiple approaches.

o e Source
g Source

Unified BIM model

o Allowing scenarios
o Costs

o Scheduling

o  Simulations

o Goal comparisons

Audience reactions incorporate
Individual virtual walk-throughs
Extensive simulations

Goals comparisons

Define commissioning tests
Define Operating parameters
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Construction Phase - (Revisions too)

Source
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The contractor, having been a partner throughout e Robotic 3D construction
would have pre-ordered major components once

design decision points have been reached. Order
scheduling would be automated so that arrival
on-site would minimize local storage. Most
handling would be by robotics handlers with

o More complex, efficient forms
o Many connectors 3D fabricated
m Outside and inside concrete

e Continuous update & control via

continuous updating of the BIM model of actual BIM
components. Dangerous and all completely o Visualization
routine installation will be by robots. o Training

o Safety
e Most transport robotic

e Most parts include sensors
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ROBOT SERVOS

Commuissioning Phase

SENSORS SLIP SHOES RESISTANT FRAME

Source

Commission will be by a fleet of measurement e Testing of all systems

robots that will “flex” the building through o BIM coordinated and recorded
hundreds of variations to ensure proper o Robotic testing tools

operation. The data will be fed to the BIM model o Embedded and additional sensors
so there is always available 2 d-lsp.lay of actual e Rapid fixes

vs. the benchmarked commissioning o Robotics

performance. o 3D Printing

HVAC UNIT

e Visualization
o Of expected vs actual
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Operations Phase

During operation most routine maintenance
tasks will be robotic, including inspection and
BIM model updating.

Each guest will have their preferences stored on
their personal device. They will be shared with
the hotel as part of registration.

e Room view
e Temperature & Rh schedules
e Kitchenette Stocking

Hotel cameras will recognize guests and service
will respond according to preferences

Source

Source

BIM controls & records operations

(@)

(@)

O

External connections for life safety
Monitoring of equipment failure
Efficiency & sustainability operations

Robotics for most operations

(@)

(@)

(@)

@)

Maintenance & cleaning & transport
Guest services
m Human services a preference
option
m Entertainment
Security monitoring
Repairs & alterations
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Demolition Phase

When the building has exceeded its life then the e BIM & Al oversite
BIM model will be central to its safe
deconstruction and component recycling. The Al
will propose alternatives for the deconstruction
sequence and methods for component salvaging
and transport to maximize the money saved.
Most work will be performed by robots for safety
and efficiency reasons, with drones and
networks monitoring progress and determining ‘_
alterations from the plan, as well as labeling S U
components for salvage and demolition.

e Robotics
o Dismantling
o Transport

Source
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