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OUR LOCATIONS
1,700  
ENGINEERS, 
ARCHITECTS, 
SCIENTISTS
AND OTHER 
PROFESSIONALS

150
COUNTRIES
WORKED IN

45+
OFFICES
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FROM R&D TO PRACTICE 

AI @ TT

2015

PUBLISHED FIRST
RESEARCH PAPER 
ON ML FOR 
STRUCTURAL 
DESIGN

2018

RELEASED 
“ASTERISK” AN AI-
POWERED 
STRUCTURAL 
DESIGN 
CONFIGURATOR 
FOR OPTIONEERING

2018

FORMED CORE.AI TO 
FOCUS ON AI/ML 
DEVELOPMENT

2020

FORMED “T2D2.AI” 
AN AI-POWERED 
FAÇADE DAMAGE 
DETECTION 
PLATFORM

2021

INTEGRATED 
ASTERISK MACHINE 
LEARNING MODELS 
INTO TESTFIT

2022

DEPLOYED 
“CORTEX.AI” AN ML-
OPS PLATFORM FOR 
STORING, TESTING, 
AND DEPLOYING AI 
MODEL REST API’S 
AT SCALE

2023

INTEGRATED AI/ML 
INTO FIVE 
ENGINEERING 
PRACTICES

2023

PROTOTYPED 
“TTGPT” 
INTEGRATING GPT 
3.5 AND 4.0 INTO 
ENTERPRISE DATA 
SETS

2024

PILOTING NEW 
“ASTERISK” ML 
MODELS IN SKEMA.AI



1. Define Artificial Intelligence and Machine Learning.

2. Explain how AI/ML can be used to improve their business functions. 

3. Describe applications that have been developed at Thornton Tomasetti and how 
they can be used in projects.

4. Describe how Large Language Models (LLM’s) can be used in everyday tasks to 
improve their learning and communications

AGENDA
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WHAT IF THE ENTIRETY OF THE FIRM'S KNOWLEDGE 
(PAST AND PRESENT) WAS ACCESSIBLE BY EVERY 
TT EMPLOYEE?



WHAT IS AI / ML? 
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AI is everywhere



AI in 2023

TESLA AUTOPILOT 2023



Mckinsey: What is AI?

Artificial intelligence is a machine’s ability to perform 
the cognitive functions we usually associate with 
human minds.

WHAT IS AI?



IS ARTIFICIAL INTELLIGENCE  AND MACHINE LEARNING 
THE SAME THING? 

“AI is a bigger concept to create 
intelligent machines that can simulate 
human thinking capability and behavior, 
whereas, machine learning is an 
application or subset of AI that allows 
machines to learn from data without 
being programmed explicitly.”  Javatpoint.com

Microsoft.com



Mckinsey: What is AI?

• More specifically, this group of leaders is more likely to link 
AI strategy to business outcomes and “industrialize” AI 
operations by designing modular data architecture that can 
quickly accommodate new applications.

WHY USE AI?

AI IS THE NEW “ELECTRICITY”  Andrew Ng, DeepLearning.AI, Coursera, Google Brain and Stanford University  

https://www.mckinsey.com/capabilities/quantumblack/our-insights/power-up-how-southeast-asias-largest-bank-is-becoming-ai-fueled


AI IS “REAL” INTELLIGENCE 

Towardsdatascience.com



AI/ML: INGREDIENTS

DOMAIN EXPERTISE 

MINED DATA SETS

“SYNTHETIC” DATA SETS

SOFTWARE DEVELOPMENT

ML OPS

DATA
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Why should engineers be aware of it’s 
potential

1
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AI IN AEC AND TT + AI



AEC PROBLEM STATEMENT AI/ML SOLUTIONS
TALENT SHORTAGE AI IS FAST! DO MORE WITH LESS

SCOPE CREEP AI/ML SOLUTIONS SOLVE 50-100X
STEEP LEARNING CURVE IN 

ENGINEERING
SHORT CIRCUITS TRADITIONAL 

LEARNING BY MAKING "MISTAKES"

KNOWLEDGE IS SILOED IN 
OFFICES/PEOPLE

AGGREGATES KNOWLEDGE

AI/ML SOLVES BUSINESS PROBLEMS (NOW)



WHY ADOPT AI? 

vs



“AGILE COMPANIES WILL TAKE ADVANTAGE OF AI AND 
BOOST THEIR POSITION. COMPANIES LESS SO WILL 
PERISH,” THE CEO TOLD GRADUATING STUDENTS AT THE 
NATIONAL TAIWAN UNIVERSITY IN TAIPEI. 

“WHILE SOME WORRY THAT AI MAY TAKE THEIR JOBS, 
SOMEONE WHO'S EXPERT WITH AI WILL.”  

Jensen Huang, Nvidia 



AI/ML IS THE MOST IMPACTFUL 
TECHNOLOGY TO TRANSFORM 

AEC / ENGINEERING IN ITS HISTORY



CORE.AI APPLICATIONS

2
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AI R&D in 2015 (Ref. IASS “Performance Measures from 
Architectural Massing Using Machine Learning) 



AI R&D  - Synthetic Data Creation 2015 



AI R&D Brute Force Method:  If each design iteration takes 5 
minutes, calculating all of the possible combinations 
would take 95 years!!



AI R&D



AI R&D



Asterisk App - 2017 (Qualitative Structural Optioneering) 



Analysis
Select Analysis Types

Length Profile Floor AreaTrib Area Depth

Click to add text



ASTERISK IN TESTFIT



CAUTION: SYNTHETIC DATA GENERATION IS TIME CONSUMING 
AND NEEDS PRE-OPTIMIZATION USING DOMAIN KNOWLEDGE, 
DATA SCIENCE TECHNIQUES AND PRACTICALITY  



ML TRUSS DESIGNER



ML Validation
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Trained on ~50k trusses
Tested on ~10k trusses
Within 5%:    94.7 %
Exact Match: 90.2 %



Kaseya Center
Miami Florida

https://www.thorntontomasetti.com/project/kaseya-center



Next Gen. SE ML apps



80,000,000 shear walls



SHEAR WALL



CHEVRON BRACED FRAME (DRIFT < H/400) + VIRTUAL WORK



ML STEEL FLOOR DESIGNER



ASTERISK 2.0
Developed to match the pace of 
conceptual design, Asterisk 
leverages machine learning for 
rapid assessment and delivery of 
structural solutions.



ASTERISK 2.0 IN SKEMA



• STRUCTURAL ML

• COMPUTER VISION

• SIGNAL PROCESSING

• GENERATIVE AI

• AUTOTAGGING DOCUMENTS

• DATA MINING AND INSIGHTS

• NATURAL LANGUAGE PROCESSING

• GPT (GENERATIVE PRETRAINED TRANSFORMERS) – LLM’S

CORE.AI USE CASES TO DATE



COMPUTER VISION / AUTOMATED DETECTION AND 
REPORTING



LARGE LANGUAGE MODELS

• Understand human language

• Trained on massive datasets 

• Bigger = more accurate

• Common in virtual assistants

Large Language 
Model

Answer/Chat

Translate

Create

Summarize

AnalyzeOpen web datasets





MARKETING



HOWEVER, AI HAS LIMITATIONS
• Memory

• Reasoning

• AI Search Relevance

• Hallucination 



AI HAS LIMITATIONS (MORE DATA THE MORE 
ACCURACY) 

GPT 3.5
GPT 4.0

● TT Bias



• FOR SEARCHING PAST PROJECT DATA

• SEARCHING FOR TECHNICAL INFORMATION ON SPARK

• HEADSTART FOR REPORTS/TEXT  

• DESKTOP STUDIES

• SD AND DD

• CD’S (FOR RAPID QA/QC)

• CD’S FOR SPOT CHECKS

• CA (TBD) 

• LEARNING “SOLVED” SOLUTIONS 

• DATA INSIGHTS AND TRENDS 

• PREDICTIVE ANALYSIS 

WHEN TO USE AI/ML (COMING SOON) 



RESPONSIBLE AI

Authored by:

Jim Kent, Jim Dray, and Rob Otani

Review in Process by Emerging Technology 
Advisory Committee:

Tom Scarangello, Kenneth Zammit, Scott 
Schneider, Marguerite Pinto, Bill Dwyer, 
Wayne Stocks, Linda Warren, Najib Abboud, 
Colin McLeod

google
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AI STRATEGY

Andrew Ng



• STRUCTURAL ML

• COMPUTER VISION

• SIGNAL PROCESSING

• GENERATIVE AI

• AUTOTAGGING DOCUMENTS

• DATA MINING AND INSIGHTS

• NATURAL LANGUAGE PROCESSING

• GPT (GENERATIVE PRETRAINED TRANSFORMERS) 

ONGOING AI / ML WORK

SPARK GPT INTEGRATION – 
COLIN MCLEOD

MARKGPT – MIKI WATANABE / 
OMID SAJEDI  
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AI STRATEGY

CONTINOUS RESEARCH AND DEVELOPMENT

AWARENESS, EDUCATION, TRAINING

DELIBERATE BUT STEADY ROLLOUT (BEST 
PRACTICES)

FIND NEW OPPORTUNITIES ACROSS ALL 
PRACTICES AND DEPARTMENTS

CONTINUOUS IMPROVEMENTS



THANK YOU

ROtani@ThorntonTomasetti.com


