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We demonstrated
the end-to-end
application of Al

in a slab section
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Building a
greener future.
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Met all critical use-case requirements

H Faster: 43%

H Stronger: 37%

H Lower carbon: 40%hbelow regional benchmark (v3.2)
H Similar cost

H Standard materials




Outline

H Why this partnership
h Data centers and concrete
h Al opportunities

H Al development
h Foundational data
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H Atscale deployment = S
H Scaling the use of Al
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Data centers and concrete
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UL estimat



https://www.datacenterdynamics.com/en/news/not-a-bubble-3-trillion-data-center-investment-supercycle-expected-by-2030-despite-challenges-jll/?utm_source=chatgpt.com
https://concretefinancialinsights.com/us-cement-industry-data
https://gccassociation.org/concretefuture/cement-concrete-around-the-world/
https://www.nature.com/articles/d41586-021-02612-5




Manual Auto Delivery Auto Pick/Deliver/Drop Bigger Rack Automation

Max Concrete point load Max Concrete point load Max Concrete point load Max Concrete point load
7.2 MPa (1038 PSI) 8.1MPa (1170 PSI) 7.9 MPa (1146 PSI) 10.38 MPa (1506 PSI)

7/33



We need Faster, Stronger, Greener concrete that meet critical
Data Center usecase requirements, and Al is a key enabler

® Portland Cement @ Fly Ash Substitution
Low-carbon concrete
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https://fred.stlouisfed.org/series/PCU3273103273100

Al development
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Adaptive Experimentation

- Meta develops central tools and methods for efficient optimization of ML models, online
experiments, and hardware

- 0é+a-06 Ecao+iue 1T 006ed6i 6en=+ a-=i-godrcesdsade (58)ipmjectsi i 6
- Ax: platform for running adaptive experiments
- BoTorch: framework for Bayesian optimization research

- Team engages with academic research community via publications, OSS, and workshops.

B DEPLOY

|  CONFIGURATIONS
Developers s A/B Test

o DATA & PROBLEM SUGGESTED

SPECIFICATION CONFIGURATIONS

ML System

Applications

BoTorch

botorch.org

Researchers

Ax and BoTorch can efficiently learn & solve high  -dimensional design

problems, and concrete mix design seems promising - what else is needed?
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A problem: The path to a solution: Sustainable Concrete via
| te ohvsi . ired feat Bayesian Optimization
RAaLJle A667 1 ai~iof o6 gz ncorporate physics -inspired features NewrlPS 2023 Workshop
. 1) conditioned to have zero strength at day zero zero, on Adaptive Experimental
inaccurate . 5 -
and worse 2) based on log -transformed time, Design and Active
. - 3) includes an additive time -dependent, composition independent Learning in the Real
yields non-physical ) World
redictions component that learn a representative strength curve, from Woria
P ' which we can model composition -dependent deviations. 11/33
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Al has arrived

Al can learn, predict, and optimize basic concrete
performance with modest training & standard materials

Pareto Frontier of concrete strength
and sustainability
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Adaptive experimentation using Al

Al/ Artificial Intelligence

+ = L 9 “opén-sourced in GitHub

H Bayesian optimization for
strength, speed, CO2

H lterative testing with research &
industry partners
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Al toolboxoptimizes between learning

& optimization
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Al features available today

https://qgithub.com/facebookresearch/SustainableConcrete/

Pareto Frontier of concrete strength
and sustainability
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Prediction
0 Compressive strength curve
0 GWP
0 Slump

Optimization & constraints
0  x-day strength
GWP
Slump
Other linear functions eg
cost
Constraints:
3 Volumes
3 wib
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Pareto front

See: our 2023 NeurlPS workshop
paper
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https://github.com/facebookresearch/SustainableConcrete/
https://arxiv.org/abs/2310.18288
https://arxiv.org/abs/2310.18288

Foundational data:
lab tests

With Bayezid Baten (PhD Candidate) and Ayyan Igbal (MS Candidate)

News story: Recipe for Success (U of lllinois, October 2025)

14/33


https://grainger.illinois.edu/news/stories/ai-optimized-concrete

Al for sustainable concrete
Developing new mixes with Al

Bayesian Optimization

Iterative
Al training ;f;},'??igr At -scale applications
testing)
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Phase -Wise Mix Development

Phase ID Number of Mixes Mix Type Parameters Modified

In summary, 500+ diverse strength measurements from a total 123 unigue mixes at a single
lab (69 mortar + 54 concrete mixes) across five ages (1, 3, 5, 14, and 28 days)
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The Perplexity of Strength Prediction
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Role of Mix Components on Compressive Strength
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The Mix -Design Space
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Inter@’ay between Strength and Sustainability
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Al performance
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Strength Prediction over Phases
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Strength Prediction over Phases
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