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Materials and Manufacturing R&D
Supporting Army S&T, USACE, and Military and Civilian 
Stakeholders and Partners in ERDC Core Competencies:
• Blast and Weapons Effects on Structures and Geomaterials
• Civil and Military Engineering
• Military Installations and Infrastructure
• Cold Regions Science and Engineering

Leveraging Extramural Research Partnerships and Advanced High-Performance Computing Capabilities
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Sustainability and Climate Change Drivers (or lack thereof)
Civil Works

 Aging infrastructure burden 
outweighs new infrastructure

 Limited sustainability drivers for 
materials and construction

 Strong emphasis on 100+ year 
service lives, service life 
extension, and asset management 

 Long-standing practices that have 
sustainability benefits

Military

 Post 9/11 threats transition 
towards peer and near-peer 

 Modernize to fight and win

 Limited direct drivers for 
sustainability and climate change

 Operational impacts of climate 
change on warfighting functions

 Energy, water, and natural hazard 
resilience drives modernization
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Opportunities
 Sustainability and climate resilience 

drivers are forefront drivers
 People and $$ applied toward action on 

climate change and resilience
 R&D initiatives growing in: 

• Nature based solutions
• Multi-hazard resilience
• Design / materials / manufacturing nexus
• Advanced materials-by-design (+biotech)
• Manufacturing / construction processes

Source: Dr. Kate White, USACE Climate Change 
and Resilience Community of Practice Lead
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Particular Considerations in Construction Materials
 Large drivers in cement, geomaterials, construction, 

and other high-energy manufacturing processes
 Construction industry relies on commodity products 
 Construction materials are cheap: economic and 

policy drivers needed to generate action
 We need to think beyond steel and concrete
 Materials and lifecycle design are hand-in-hand
 We must think full life-cycle: design, manufacturing, 

construction, operations, disposition
 Many professions (some may call them tribes) must 

work together to innovate in construction
• Researchers, engineers, policy, training, academia 

manufacturers, contractors, and labor workforce
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Alternative Cement Chemistries
 Portland Limestone Cement
 Specifications

• ASTM C1157
►Type GU or MS

• ASTM C595 or AASHTO M240
►Type IL

 Alternative Cementing Chemistries
• Multiple activities Civil and Military
• Leveraging experience in specialty military apps
• PLC, CSA, CAC, MPC, LC3, Belite, Carbonating…
• along with manufacturing innovations…
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Construction Materials-by-Design
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Nature-Based Solutions
 Supported through the USACE 

Engineering With Nature initiative
• Natural solutions as opposed to 

hard civil works infrastructure

• Science and engineering that 
produces operational efficiencies

• Using natural process to maximum 
benefit beyond built projects

• Broaden and extend the benefits 
provided by projects
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Aging Civil and Military Infrastructure Challenges
 Complex portfolio of civil works 

and military facilities

 Materials: concrete to 
steel…timber to polymers

 Operational facilities built as early 
as late 1800s

 ERDC supports Tri-Services R&D 
on aging infrastructure
How do we understand current 

state, predict future state, and use 
this information to shape outcomes 

in a limited funding environment?
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Advanced Manufacturing R&D Focus Areas
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Additive Construction
Problem
• Expeditionary Structures are:

• Labor intensive 
• Energy expensive
• Material expensive 

Solution
• 3D print custom-designed 

expeditionary structures on-
demand, in the field, using 
locally available materials.

Impact
• Saves time
• Saves money
• Saves material
• Saves energy/fuel
• Reduction in hard labor & 

manpower
• Improved protection

Contact : eric.l.kreiger@usace.army.mil
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Additive Construction
Sustainable Solutions
• Reduction of concrete materials and 

reinforcement materials through optimization
• Reduced logistics (Diesel)
• Removal of formwork (time, logistics, and cost)
• Improved energy performance 
• Exploration of impact of alternative materials

• Alternative cements 
• Low conductivity aggregates
• Supplementary cementitious materials (Fly ash, 

silica fume, etc.)
• Polymer concrete
• Metal
• Polymers Kreiger, Eric; Kreiger, Megan; Case, Michael. (2019). 

Development of the Construction Processes for Reinforced 
Additively Constructed Concrete. Additive Manufacturing. 
10.1016/j.addma.2019.02.015.Contact : eric.l.kreiger@usace.army.mil
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Additive Construction

Energy Performance
• Energy and thermal modelling 
• Thermal testing
• Design through geometry
• Comparable or better than CMU construction
• Reduced embodied energy
• Shorter construction times
• Optimized material usage
• Baseline R-value similar to CMU for walls

Diggs, B. N. (2017). Clustering Analysis: Envelope Energy Performance, 
Moisture Control and Thermal Bridge of Military B-Huts (Masters thesis, North 
Carolina Agricultural and Technical State University).Contact : eric.l.kreiger@usace.army.mil
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