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Schedule Core Partners

*  lowa State University

=  lowa Central Community College

=  Brunow Contracting
=  BNIM
=  McAnally Consulting

Bid for Printers

ISU Summer Research

Research (Small) Printer Set Up at ISU
Construction (Large) Printer Set Up at ICCC
ISU Vertical Improvements to CCL
Prototype Construction ISU+lowaCentral
Micro House Construction lowaCentral

1+ Houses Hamburg lowa

Construction TBD

DSN S 546 Doyle + Autodesk

Affordable Housing Survey

ISU lowaCentral Education Design Delivery
lowaCentral Curriculum Implementation

3DAIT Housing Project Grant Periods
SIP

ARRA

CDBG

Research

January

Additional Partners
=  lowa Economic Development Authority "

February
March

April

Alquist 3D o
CT Creek o
Pella Corporation a
Hubbell Realty =

lowa Association of Realtors =
lowa Dept of Public Safety o
lowa Habitat for Humanity
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ARCC 2023 International Conference, Dallas. April 12 - 15, 2023 (research publication)
Energy Simulation Comparison: Wood Frame VS 3DCP

2 X 6 wood stud EUI: 115 kWh/m?2
3DCP EUI (6" insulation): 110 kWh/m?

* Energy saving came from difference in R-value

Conclusion

= Removing thermal bridges through design and material choice.
= Without thermal bridges, the R-value of 3DCP walls is primary determined by the thickness and insulation.
3DCP can achieve the same or better energy performance compared to conventional wood frame.



Custom Printing Definitions & Simulation






test shed prototypes at lowa Central Community College

BNIM IEDA Prototype 3DAIT

wood frame — high performance 3DCP Quikrete

... DEMO I?

... test, monitor, measure, compare, control throughout an lowa year



Scara Elite - CAD to CAM & Hybrid Pavilion plus Erectorbots (2)



Zoom
Level O

Geospatial, Autonomous Drones and Photogrammetry

Zoom level Meters/pixel Meters/tile side
0 156543 40075017
1 78271.5 20037508
2 39135.8 10018754
22 0.037323 9.55463
|23 0.0186615 4777315 ~
3/8”-1/2” per pixel imaging detail [- 24 0.00933075 2.3886575
J

512 px

P
<

Ground Control Points

https://learn.microsoft.com/en-us/azure/azure-maps/zoom-levels-and-tile-grid?tabs=csharp

» 1/16” per pixel imaging detail
(Construction tolerances!, Geospatial location and building)

... and automated scheduling onsite ... DEMO !?



Additional prototypes at lowa Central Community College

Affordable... Accessible...

... potential microhouse at Gypsum City RV Park









Site and Landscape (Landkit)...
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Consulting
01 Materials and Testing

02 International Standard Compliance (ISO/ASTM 52939)
03 Operational and Workforce Protocols

04 Education, Training, and Workforce Development

05 Traditional vs AC Comparable Analysis

... plus numerous network interactions and introductions

3DCP Material Tests  Standards

Flowability ASTM C 1437

Slump ASTM C 143
Compression ASTM C 39

Flexure ASTM C293 / C78 / 1609
Setting time ASTM C 191

Absorption ASTM C 642-21

Surface resistivity
Drying shrinkage

AASHTO- T 358
ASTM C 596




Integrative Design

Location and Neighborhood Fabric
Site Improvements

Water Conservation

Operating Efficiency

Materials

Healthy Living Environment

Operations, Maintenance, Occupant Engagement

ENVISION

measures the sustainability of
infrastructure projects across 64

criteria organized in 5 categories:

Quality of life (14 criteria)
Leadership (12 criteria)
Resource allocation (14 criteria)
Natural world (14 criteria)

Climate & risk (10 criteria)

WELL v2, Q1-Q2 2023

10 Concepts
24 Preconditions required
100 Optimizations available

Air

Water
Nourishment
Light

Movement
Thermal Comfort
Sound

Materials

Mind

Community

Innovation



Training, Curriculum

Development and Survey

Project Scope: Prepare the future workforce by
introducing the technologies and equipment
across wide spectrum

e Formal Component: Development of a
community college curriculum that will support
workforce being trained in building industry.

e Informal Component: Focus on
existing suppliers in the construction
industry and deliver community level
workshops and demonstration activities

e Supporting activities: Introduce 3D
technologies curriculum at the K-12 level to
support the future interest development

e Survey and interview work

Certificate Program for Fall 2023 to be delivered at lowa
Central Community College, Fort Dodge in conjunction
with the Diploma in Carpentry

Associates Degree Program for 2024

Program Titles: Year 1 Certificate Program - Additive
Construction Management ACM 1 focused on
Design/Planning and Year 2 Associates Degree ACM ||
Construction

Collaborative work with team comprised of ISU and ICCC
faculty and staff

lowa State University Extension & Outreach
Develop of a series of engaging activities that promote the core

concepts and skills being used to design and fabricate affordable,
innovative housing with upper elementary (3-5) and middle
school (6-8) students.

Introduction to Engineering Design

Introduction to 3D Design

Introduction to 3D Printing

Affordable and Durable Design

Design, Robotics, and the Environment

Interaction of Physical and Digital Design Environments

ok whE



3D Affordable Innovative Technologies Housing

Thank you!

Pete Evans AIA IDSA Julie Robison Kevin Kane

Assistant Professor, Industrial Design IDRO, Interim Director Director, ISU GIS Facility, IDRO
pmevans@iastate.edu Instructor, Community & Regional Planning Adjunct Assistant Professor, Landscape Architecture

jrobison@iastate.edu kkane@iastate.edu

... more to be published at:
https://iowainnovativehousing.design.iastate.edu/
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