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Credit(s) earned on completion of this course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA members and non-AIA members

are available upon request.
This course is registered with AIA CES for continuing professional education. As

such, it does not include content that may be deemed or construed to be an approval
or endorsement by the AIA of any material of construction or any method or
manner of handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at
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This course will meet the following learning objectives

1. Learning Objective 1: Learning how to identify a potential software use case for the
A/E industry.

2. Learning Objective 2: Understanding how software can be effectively designed for
Owners, Architects, Engineers, and Contractors.

3. Learning Objective 3: Understanding the historical development of Al and how to
select a Large Language Model.

4. Learning Objective 4: Analysis of Al outputs compared to traditional report
generation

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
written permission of the speaker is prohibited.
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"Al or Artificial Intelligence, refers to the development of computer systems that can
perform tasks that typically require human intelligence. These tasks include learning,
reasoning, problem-solving, perception, understanding natural language, and speech

recognition. The goal of Al is to create machines that can mimic or simulate human

cognitive abilities.”
—[&) chatpT
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Evolution of Large Language Models
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https://www.analyticsvidhya.com/blog/2023/07/build-your-own-large-language-models/
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How DOES IT WORK? Al USE CASES

All Al is built on a large language model (LLM), with the * Quickly synthesizes and summarize information
specific algorithm using deep learning techniques and from multiple sources

large data sets to understand, summarize, generate, and  Uses NLP algorithms to accurately recognize
predict content. LLMs are a type of generative Al that and respond to questions

uses statistical models to analyze large amounts of data,
learning the patterns and connections between words
and phrases.

e Has access to a vast amount of information
across a wide range of topics

_  Can generate responses based on the user's
LLMs can perform a variety of natural language

. , input
processing (NLP) tasks, such as generating and
classifying text, answering questions in a conversational * Can improve efficiency by providing important
manner, and translating text from one language to information in a quick and efficient manner
another. They can also be used to generate original * (Can automate repetitive tasks

audio, images, video, synthetic data, 3D models, and
other non-text outputs.

Some examples of language models include voice
assistants like Siri, Alexa, and Google Home, and Google
Translator and Microsoft Translate.
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THE 2022 MARKET LEADER

ChatGPT is a large language model-based chatbot
developed by OpenAl and launched on November
30, 2022. It is notable for enabling users to refine
and steer a conversation towards a desired length,
format, style, level of detail, and language
used. Successive prompts and replies, known as
prompt engineering, are taken into account at
each stage of the conversation as a context.

ChatGPT is trained on a massive dataset of text and
code, including books, articles, code, and
conversations. This allows it to generate text that is
both informative and engaging.

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without

i/%] d written permission of the speaker is prohibited.

KEY FACTS
OpenAl was founded in 2015

Microsoft has invested over $10,000,000,000
towards the development of ChatGPT

GPT = Generative Pre-trained Transformer

ChatGPT 4 uses 100 Trillion parameters (1
petabyte) vs. 175 Billion parameters (45
terabytes) for ChatGPT 3
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We're in the early phase of a
massive expansion of Al services...

What does this mean for us?

New services coming online every month

Integration of Al into existing products

Potential to be more efficient at lower costs

Upcoming waves of hype for new
technology

Great startups and products coming to
market that never make it...

...the scary potential that more work is

created for us...
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WHY DO WE CARE ABOUT AI?
THE MACLEAMY CURVE
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Ilozor, D.. (2012). Building Information Modeling and Integrated Project Delivery in the Commercial Construction Industry: A Conceptual Study. Journal of
Engineering, Project, and Production Management. 2. 10.32738/JEPPM.201201.0004.

Paulson, Boyd C (December 1976). "Designing to reduce Construction Costs" (PDF). Journal of the Construction Division. 102 (C04): 587.
doi:10.1061/JCCEAZ.0000639
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CYBER SECURITY
+ GOVERNMENT REGULATIONS
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Technically, we could build an infinite number of models because every model can be developed
to perform different use cases, leveraging different data sets or data types. Its important to
understand the role of data and how it is being used relative to new and existing Al models

KEY DEFINITIONS

WU,

TRAINING MODEL LIVE MODEL

An Al model that is actively being trained on a set of data An Al model that has already completed training on a

at the current point in time. specified data set and is not undergoing additional
training.

Data set to this model can (and likely will) be

incorporated into the existing, and growing, training data While data sent to it does not inform (train) how the

set. model works in the future, there is still a chance that the
host company can retain the data you send to it, even if

Key Consideration: Any data sent for use by the model the model itself is not retaining it in real time.

may be permanently retained by the host company and/or

the model, leaving you with no control over the data that Key Consideration: Understand the host company’s data

you’ve sent. privacy and retention policies and whether or not they

plan to retain, use, or train on that data at a future date.

<8Vl
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“The suit does not include an exact monetary demand. But it
says the defendants should be held responsible for “billions of
dollars in statutory and actual damages” related to the
“unlawful copying and use of The Times’s uniquely valuable
works.” It also calls for the companies to destroy any chatbot
models and training data that use copyrighted material from
The Times.”

Grynbaum, Michael and Mac, Ryan. “The Times Sues OpenAl and Microsoft Over
AL Use of Copyrighted Work.” New York Times, 27 December 2023

According to OpenAl, the New York Times had to specifically query ChatGPT (“red teaming”) in order to discover
that their data was being used by the Al model.

The problem? There’s no easy way to know if your data is being used by an Al model or not.
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RELEVANT EXECUTIVE ORDERS:
* E.O. 14110 - Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence (October 30, 2023)

* E.O. 13960 — Promoting the Use of Trustworthy Artificial Intelligence in the Federal Government (12/8/2020)

BLUEPRINT FOR AN Al BILL
OF RIGHTS

MAKING AUTOMATED SYSTEMS WORK FOR
THE AMERICAN PEOPLE

O » osTeP

()
A\ 4

N

Safe and Effective Algorithmic Data Privacy Notice and Explanation Human Alternatives,
Systems Discrimination Consideration, and
Protections Fallback

https://www.whitehouse.gov/ostp/ai-bill-of-rights/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-
and-trustworthy-development-and-use-of-artificial-intelligence/
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https://www.whitehouse.gov/ostp/ai-bill-of-rights/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/

The AI Act classifies Al according to its risk:

* Unacceptable risk is prohibited (e.g. social scoring systems and manipulative Al).

*  Most of the text addresses high-risk Al systems, which are regulated.

* A smaller section handles limited risk Al systems, subject to lighter transparency obligations:
developers/deployers must ensure that end-users are aware that they are interacting with AL

*  Minimal risk is unregulated (including the majority of Al applications currently available on
the EU single market as of 2021).

The majority of obligations fall on providers (developers) of high-risk Al systems.
E U AI A ct * Those that intend to place on the market or put into service high-risk Al systems in the EU,
regardless of whether they are based in the EU or a third country.

* And also third country providers where the high risk Al system’s output is used in the EU.

Proposal for a
Regulation of the European Parliament and of

the Council Laying Down Harmonsed Rules on Users are natural or legal persons that deploy an Al system in a professional capacity,
Artificial Intelligence (Artificial Intelligence Act)
and Amending Certain Union Legislative Acts not affected end-users.

2021/0108 (COD) * Users of high-risk Al systems have some obligations, though less than providers (developers).
» This applies to users located in the EU, and users where the AI's output is used in the EU.

General purpose Al (GPAI):
All GPAI model providers must provide technical documentation, instructions for use, comply
European with the Copyright Directive, and publish a summary about the content used for training,.
Commission * Free and open licence GPAI model providers only need to comply with copyright and publish

the training data summary, unless they present a systemic risk.

* All providers of GPAI models that present a systemic risk — open or closed — must also
conduct model evaluations, adversarial testing, track and report serious incidents and ensure
cybersecurity protections.

https://artificialintelligenceact.eu/wp-content/uploads/2024/01/Al-Act-Overview_24-01-2024.pdf OWNED & OPERATED

Q RAYMOND  VETERAN & MINORITY

SINCE 1992



WHY DO REGULATIONS MATTER?
ETHICS, DATA INTEGRITY, Al USE

Any regulation ever created aims to keep people safe.

So, can we assume that Artificial Intelligence safe?

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
written permission of the speaker is prohibited.
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CANNABIS  CRIMINAL JUSTICE  ENERGY + ENVIRONMENT ~ HEALTH CARE  EDUCATION  ELECTION 2024
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Missouri appeals court fines litigant after finding
ai hallucination fake, Al-generated cases cited in filings
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that Al models generate

B8 NEWSLETTERS &L SIGN IN & NPR SHOP

They can be caused by a variety of Asia A
factors’ lnChldlng EINEWS ¥ CULTURE  J MUSIC () PODCASTS & SHOWS ~ Q SEARCH
Insufficient tralnlr.lg data Ca 1g ,
Incorrect assumptions made by kA
e ekl fal‘ Michael Cohen says he unwittingly sent
Biases.in the data roa it gs o Al-generated fake legal cases to his
the model Chor .
A model's limited contextual - i
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https://www.theguardian.com/world/2024/feb/29/canada-lawyer-chatgpt-fake-cases-ai ? RAYMOND VETERAN & MINORITY

https://missouriindependent.com/2024/02/13/missouri-appeals-court-fines-litigant-after-finding-fake-ai-generated-cases-cited-in-filings/
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https://missouriindependent.com/2024/02/13/missouri-appeals-court-fines-litigant-after-finding-fake-ai-generated-cases-cited-in-filings/
https://www.theguardian.com/world/2024/feb/29/canada-lawyer-chatgpt-fake-cases-ai
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With CMMC, the Department of Defense is putting in place aggressive contractor compliance measures that
mimic data access/protection controls similar to how classified data is handled, but for unclassified information

CMMC Model 2.0 T T Depending on the Level

110 that your company
+ . .
[equi[ements based on Triennial gUVE[ﬂmBnJ[:IEd ' reqU]‘reS’ data may recllllre
NISTSP 800-171 & assessment & annual affirmation sandboxing or other
800-172
secure access controls.

TRy CMMC Model 1.0
m 5 LEVEL 5

Third-part
practices Processes arty Advanced

CUI, critical programs

156 4 .
practices processes
LEVEL 3 Triennial third-party assessment
Drlagicoes pmc?sses Thipatt Good LEVEL 2 , “0 , & annual affirmation; Triennial For DoD data, then would
- requirements aligned with self-assessment & annual naturallv preclude bein
A N NISTSP 800171 affirmation for select programs yp g

o2 allowed to use a training
"

S N Al model on the data, as
1 LEVEL1 15 Annual self-assessment you will lose control over

Third-party Basic

e pasic requirements & annual affirmation

what happens to and/or
where the data is stored

However, an interesting Al use case is using Al to write your compliance checklists...

https://dodcio.defense.gov/CMMC/About/
x“"“/‘,ﬂ
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FACILITY CONDITION
ASSESSMENTS
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Why do Facility Condition Assessments matter? —

° PrOVIdeS lnformatlon about the Current State Of a faClhtY, ::—-:'— Table 2. Example of a Stage 1 condition assessment of a borehole water pumping station
including its functionality — T [ | s | e EN
= fvisual) ini rating"*
= :u-:-__ 1 |Buildings 1 1 1 3 No action, normal maintenancs schadulke
. . .  — 2 |Borehde pumps' 1 2 2 10 BH2 valve contral to be repaired. Action within 3 months.
* Helps determine the long-term needs of a building, such as I s - e o, o omesmes et
4 [Contacttanks™ 1 1 4 12 No action, normal maintenance schedule
repairs, maintenance, and replacements G e I 3 T [Two SO0 jeckorsnesdreptaing Acion within3 monts.
6 |Phoasphosdicadd daosing 1 1 2 6 No action, normal maintenance schedule
[ 7 |Booster pumps* 1 1 3 9 Rotorkvalve on boosterno. Sfailingto open past 12% on start-
. . . . . . up. Planning toreplace valve. Action within 3 months.
* Provides actionable data for making informed decisions, such 3 e R 2 T T R
. . . . . = DASHBOARD EXPLORE REPORTS PROJECTS FUNDING Vv OPERATIONS v  ADMIN v O suswesssiue v o‘\ sensorweld to the main due to corroson. Urseminpecﬁon
as staffing, project timelines, budgets, and capital planning Physical | Action Matrix | _ Score
ety e Repers b queres «» Horkoriers Condition
P s ’ A" d | P i 1to5
* Can help lenders or buyers understand how the condition of = : ey Good | reventive 0
the building and site improvements will impact the asset's S : Good Condition Based | 6 to 10
f i ]. f ;mﬁv::. : Maintenance
Inancial perrormance e R Fair Repairs 11to15
P Mot et el poge ’ Poor Rehabilitation 16 to 20
:,:TT:;MMM > FrE— P— ; ~— 5% =
r
Projects Renewal Needs & Deferred Maintenance (DM)
FCA Nuances _ . ECl = x 100
| Current Replacement Value (CRV)
* Written reports remains the preferred customer format ‘
Good Fair Poor Critical
* Data collection can be highly variable between inspectors ] ol T T T
and/or Companies 5% 10% Greater than Greate than
10% 30% .
https://www.newmarket.ca/TownGovernment/Documents/Mulock%20Property/041305_Building%20Condition%20Assessment |
%20Report_%2016780%20Yonge%20St%20Newmarket.FINAL%20STAMPED.pdf
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_ MANUAL
— 1 CONDITION
Ny * INVESTIGATIONS

e “Par for the course”

s ..., °* Requires an inspector to
- T be on-site
B * To some degree will
. e T always be inefficient
5
T g ~ ¢ Continues to be the
T\
A AN standard mechanism for
understanding existing
& . .
condictions
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DIGITAL DATA
COLLECTION

The big “advancement”
since the 1990s — we now
use digital cameras in the

field

Requires the inspector to
correlate photographs
with other collected data

Inefficient in file transfers,
building a photo log, or
tracking information over
time

o
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MANUAL DATA
RECORDING

Still very common across
firms, owners, and
disciplines

Some advancements in
looking into how to use
construction software for
digital data collection

Even if digital, most
inspectors are still
inefficient when writing
reports
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WHERE WE STARTED
OUR APPROACH

To this day, some customers still require physical forms to be filled out and submitted, so that
hard data entry can be completed in the owner’s database

ERDC TR-1216 o ERDC TR1215 i EROC TR-1218 119 ERDC TR-1215 120 RDC TR-12-15 121
~ ~ ) ™ ()] I
PUILDING TDRNTIPICATION SHEET AGENCY / INAT. W01 T ﬂ ROOF SBCTION T o= ddene - wla;»: L
ROOF SECTION IDENTIFICATION s A1 MEEEAL ¢
e L RGERCY 7 TWET T { —— [pommoxsmse o T PATE Lo/ 73 ]eei 7] miba. Wo.i | smeriow 1o Tanen: 223 s 2’::-: e B .
T B i e B PR L0 /22 )i [oe wo: G [somion o Jamacaed 3o or occwmawcr YRR ORIG ST | o tas mariacas s {tvanizea) = ormmn = im0 cae
OCCURANCY : YEAR ORIG. CONST.: YEAR LaST n 10 GENERAL " cotep stEEL T ozmc
T ceros *—}“f, ETETTY o ReeLacED; w, = __ owon
oy ,M;;é‘hpy, “ B L I 50 ommmRAL Ty =
T P I T 11 Tvee: 3
g 12 Access: ('L‘:JJ-r —/m“ — S ] 53 pAEL Pinisa:
Himnamce- S z o s T srocToaL Faee = oo = o / Tacrow appLED swoorn _om
H i 5 3t e A Swel  FACTORY APPLIED STONE CoaTED — o
s——u 0 > 2 4 2L TP Asaune Sicc) - WAINTENANCE COATING = mmoms
—— 0 Roor pecK D caceen PANEL ATTACHENT:
31 STRUCTURAL DECK: Ache| Qoct o o3 f ] o o cuzes .
32 Aﬂ"lﬁ;g\if:mm 33 sLoPE: 4 DRATNAGE: — SRR Do L
Qs L omaa [Gohes A Doun St 0 riasamios
s med) —_ TYEES (Rocord Tineal
0 owoERLERT £ cach)
P e — P e
7 RAEE £DGE
- . ) CONTINUOUS ROOF 70 WALL.
5 50 RooF COVERING <y e\ ] = RIDGE CAP | 570 - ek
[ ] ™ T TveET — L2, Sheding Seon Dacls :m car _ m-!x:m - st cons
K - o) B Smmame IR
1
h s
62 ACCESSORIES (check a LIGHTRIRG
’ ~ erorecrron
) __ SNOW GUARDS — ALKAYS i
[ 63 OVERLAY: b
15 roor ovemuaven A/ v/ owmiom) 1 or uaves
70 wmuncs
) BosiomNG Roor pLX s, N/A

The above examples are the forms required to be submitted for data entry in the Roofer
program (within the Builder program), maintained by the United States Army Corps of
Engineers
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WHERE WE STARTED

OUR APPROACH
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Aiiier ¥ m; :m ¢ Veg(DM  Skylight Panel(sP) [o (2 @35 PC -Panel Closure RW ~Roof to Wall Tran PF -Panel Fastener IC -In :"Qp';:.-
Support (EQ) :: :;: 2% IG =Built-in Gutters DP -Daxages Panel sC &mc Cap Seax
ge Flashing FB -Flex:ble Boot DL -Displaced Panel LS -lap Seax ] 1 1
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Didn’t tie technical,
location, and digital data
together for long-term use
and asset management
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FCI = 100 - CDV =
FLASHING BATING

PCI = 100 - COV =
SHINGLE RATING
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DATA COLLECTION IN THE REPORT WRITING IN THE

FIELD OFFICE
MINUTES HOURS

EXAMPLE DATA POINT: In 2017, my team did a roof condition assessment at a DoD logistics site in Ohio -
approximately 7M SQFT of metal panel roofs. With a team of four inspectors, we finished the full roof
and eave inspection within a week of on-site work. In the field, we averaged about 2 minutes per marked
defect. This included marking a hand drawn diagram of the roof with a code and taking a photo. Back in
the office, we had GBs of data to review again, leading to nearly two weeks of report writing time.
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Starting in 2018, we wanted to solve our inefficiency problem....

COMMERCIALLY AVAILABLE WHAT WE THOUGHT WE NEEDED
SOLUTIONS FOR OUR PROJECTS
* Did not have a digital data collection solution * Enabled an asset management program
* Not designed for A/E condition assessments * Adapted for real field use and the condition

.. . assessment use case
* (Created additional work time

,  Customer focused
* Expensive

e Web-enabled

And that’s what we set out to build....
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K BURNSIDE

Town of Newmarket

Building Condition Assessment Report
16780 Yonge Street, Newmarket

R.J. Burnside & Associates Limited
128 Wellington Street West, Suite 301
Barrie ON L4N 1K9 CANADA

September 29, 2017
300041305.0000
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In 2019, we surveyed Millions of Square Feet of roofs, proving that digital data collection was
possible, efficient, and easy. However, we were still aiming at the wrong end goal — we kept
focusing on populating the customer portal...
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PROS

* We solved the digital data
collection issue in the field

* Enabled a web-based asset
management platform

CONS
* Double work for inspectors

* Didn’t meet customer preferences
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Customer feedback told us, owners still wanted reports. And it finally begged the question:

COULD WE AUTOMATE REPORT WRITING
NOW THAT WE HAD DIGITAL DATA??

E 2 This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
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WHAT HAPPENS W/DIGITAL DATA

NEwW USE CASES

Within two months, we had built a prototype to start automated report writing. Efficiency
skyrocketed just by being able to automatically build a photo log.

T
PHOTO LOG
| = | 4-14-20 Harmony ES - EFI
h Home Share View
* D & cut x Iﬁl ‘l 3 Mew item ~ [fd open - H selectall
Copy path « ‘D Easy access ~ Edit 1 select none
Pil\al:uc:zlslick Copy Paste El . r\;ﬂgu\:e (izpvy Delele Rename fl:lsv:r Pmpfrlies T History E'E‘Ilwerl selection
Clipboard Organize New Open Select
« v 4 » Network » 192.168.0.50 > rei > CONY > 1002 Gwinnett County Schools > 115 Harmony ES 2020 > Photographs > 4-14-20 Harmony ES - EFI
~
[ Name Date modified Type Size

> 3 Quick access
@ IMG_2373 4/14/2020 5:27 PM JPG File 676 KB

> @ Creative Cloud Files =] mG_2374 4/14/2020 5:30 PM JPG File 1,046 KB

5 3 Dropbox @ IMG_2375 4/14/2020 5:30 PM JPG File 813 KB
@ IMG_2376 4/14/2020 5:33 PM JPG File 851 KB

> @ OneDrive & MG 2377 4/14/2020 5:33 PM JPG File 1,099 KB

5 W ThisPC [&] MG_2378 4/14/2020 533 PV JPG File 720 KB
@ IMG_2379 4/14/2020 5:34 PM JPG File 872 KB

> & Network =] mMG_2380 4/14/2020 5:35 PM IPG File 882 KB The Contractor was continuing installation of
@ IMG_2381 4/14/2020 5:36 PM JPG File 884 KB new 4x8 ¥4 polyisocyanm'ate insulation
@ IMG_2382 4/14/2020 5:38 PM JPG File 804 KB coverboard.
@ IMG_2383 4/14/2020 5:38 PM JPG File 719 KB
E IMG_2384 4/14/2020 5:38 PM JPG File 814 KB
@ IMG_2385 4/14/2020 5:39 PM JPG File 669 KB
[w] MG_2386 4/14/2020 5:39 PM JPG File 729 KB
E IMG_2387 4/14/2020 5:39 PM JPG File 1112 KB
@ IMG_2388 4/14/2020 5:39 PM JPG File 1,040 KB
E IMG_2389 4/14/2020 5:42 PM JPG File 1,112 KB
E IMG_2390 4/14/2020 543 PM JPG File 888 KB
@ IMG_2391 4/14/2020 5:43 PM JPG File 1,196 KB
@ IMG_2392 4/14/2020 5:44 PM JPG File 657 KB
E IMG_2393 4/14/2020 545 PM JPG File 715 KB
@ IMG_2394 4/14/2020 5:45 PM JPG File 674 KB
@ IMG_2395 4/14/2020 5:46 PM JPG File 643 KB
E IMG_2396 4/14/2020 5:46 PM JPG File 555 KB
@ IMG_2397 4/14/2020 5:46 PM JPG File 724 KB

93 items
‘o““““ 33 items (Dlskf’ree space: 1.56 TB) ' ' ’ ' ' ‘ ' ' ' Conmtor contmumg = “ tion ofins
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Using a standardized format, automated technical data and photo inputs, and sample stock
text, we estimated we could now generate a 70% report

DATA COLLECTION IN THE FIELD REPORT WRITING
MINUTES PER DATA SECONDS PER DATA HOURS MINUTES
POINT POINT (SIMPLE REPORT) (SIMPLE REPORT)

And while training, standardization, quality, and profit margins all increased...we kept
hearing that the platform users were still struggling with writing the remaining 30% of the
report that wasn’t automated...

\ YUY
%‘c 7,

§ % This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
R 44 written permission of the speaker is prohibited.

RAYMOND  VETERAN & MINORITY

OWNED & OPERATED

A

SINCE 1992



WU,

“\

U,
/ﬂ
=
S

27 0%

2023

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without

written permission of the speaker is prohibited.

A

RAYMOND

SINCE 1992

VETERAN & MINORITY
OWNED & OPERATED



L

Al FINALLY HITS “CRITICAL MASS”
AND WHAT IS IT BEST AT?

WRITING
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Executive Summary

Going back to the 30% that we couldn’t generate from our digital data
collection, we aimed to use “stock” text to solve some of the problem

INTERIOR:

Enilding personnel led the m=pactor throug
condition beneath the roofing. During the 5
locations:

Halhway from kitchen
Bunk arsa.
EBunk area.
EBunk area.
EBunk area.

B e b e

BUILDING Fire Station #9_ Roof Area-

From dizcuszions with building personnel,
Earth Imnagery the store construction was cf
with the approxirnate age of the building, o
CONDITION] condition. Phatographs 2

Eazzad on the viznal aszeszment, reparted 1g
appears to be performing [IMZERT ROOF
maintenance can be used to ensure minar 1|
can perform to it expected life span. hMing
CATEGORIES HEFE]. The sarvice lifs :%

waars, It is estimated that performing the
[F3] more vears.

From discussions with building personnel, the building was built approximately [XX] years ago. Per Google
Earth Imagery the store construction was completed in [XXXX]. Based on our visual observations, combined
with the approximate age of the building, the [INSERT TYPE OF ROOF SYSTEM] roof system is in [INSERT
CONDITION] condition. Photographs [ XX-YY | show and describe conditions and defects observed.

Based on the visual assessment, reported leaks, and the approximate age of the roofing, the roofing system
appears to be performing [INSERT ROOF CONDITION |. Leaks appear to be associated with General
maintenance can be used to ensure minor roof system deficiencies are properly maintained and the roof system
can perform to its expected life span. Minor defects are primarily associated with [LIST GENERAL DEFECT
CATEGORIES HERE]. The service life of [INSERT ROOF SYSTEM TYPE] roof system is typically [XX]
years. It 1s estimated that performing the repairs as outlined below and regular maintenance the roof should last
| XX] more years.

IR

BUILDING Fire Station #9_ Roof Area: B:

From dizcussions with building personnsl, the building was boilt approximately 23] vears ago. Per Google
Earth Immagery the store construction was completed in [X300). Bazed on our visual observations, combined

And while we had hoped to solve “writer’s block”, we started to see

with the approzimate zze of the building, the INSERT TYPE OF ROOF SYSTEM] roof system is in [INSERT

CONDITION] condition. Photographs [300-17Y] show and describe conditions and defects observed.

inspectors using it verbatim in reports.

Eazad on the viznal aszeszment, reparted leaks, and the approximate aze of the roofing, the roofing systam
appears to be performing [INSERT ROOF CONDITION]. Leaks appesr to be assocdzted with General
maintenance can be used to ensare minor roof system deficiencies are properly maintamed and the roof system

can perform to it expected life span. Mmor defects are primarity associzted with [LIST GEMEFAL DEFECT
CATEGORIES HEEE]. The service life of [INSERT ROOF SYSTEM TYPE] roof system iz typically [331]

So, we did our first integration with ChatGPT.

waars, It is estimated that performing the repairs as gutlined below and regular mzintenance the roof should last

[F] miore vears.

BUILDING Fire Station #9_ Roof Area: C:
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BUILDING: Fleet, AREA: A

The building has a mod bitumen roofing system with a remaining service life of 3-5 years
and a fair condition rating. The roofing system is supported by concrete double tees and
has an unknown pitch and age. The roof has several defects, including severe loss of
surfacing or minerals, somewhat-severe detached flashing membrane, somewhat-severe
ponding, and two instances of somewhat-severe defective repair to the membrane.

BUILDING: Fleet, AREA: B

The building's roof is a built-up type with a remaining service life of 3-5 years and a fair
condition rating. Despite being approximately of age, the roofing system appears to be
functioning well based on a visual assessment and lack of reported leaks. However, minor
roof system deficiencies need regular maintenance to achieve its expected lifespan. Some
of the most severe defects include severe detachment of counter flashing and rusting of
the exhaust vent, while there are also several instances of moderate and minimal loss of
surfacing or minerals in the flashing membrane.
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Veritas Asset Management, Inc. conducted a comprehensive condition assessment of the roof
at Fire Station #9. The study focused on identifying areas of concern, particularly those
exhibiting similar characteristics. The evaluation revealed the presence of leaks in several
locations within the structure, predominantly in the hallway leading from the kitchen and in
multiple spots within the bunk area. These leaks were detected in the roof area categorized as
'A’, which was constructed using the built-up roofing method. The overall condition of this
section was rated as poor.

In addition to the leaks, the assessment also identified various defects in the same 'A’' roof
area. These included repeated instances of alligatoring, loose sections, loss of surfacing or
minerals, drainage issues leading to water accumulation on the roof, and holes. Other less
frequent defects such as rust, damage, the presence of vegetation and debris, deformations,
and unsecured sections were also noted. These findings suggest that this section of the roof,
despite its construction year, has a limited service life remaining and requires urgent attention
to prevent further deterioration.
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A useful feature within ChatGPT is the ability to adjust how much text is written. We
started with assuming that our original write-ups would be sufficient, but we later
switched to more comprehensive Executive Summaries

BUILDING: Fleet, AREA: A

The building has a mod bitumen roofing system with a remaining service life of 3-5 years
and a fair condition rating. The roofing system is supported by concrete double tees and
has an unknown pitch and age. The roof has several defects, including severe loss of
surfacing or minerals, somewhat-severe detached flashing membrane, somewhat-severe
ponding, and two instances of somewhat-severe defective repair to the membrane.

BUILDING: Fleet, AREA: B

The building's roof is a built-up type with a remaining service life of 3-5 years and a fair
condition rating. Despite being approximately of age, the roofing system appears to be
functioning well based on a visual assessment and lack of reported leaks. However, minor
roof system deficiencies need regular maintenance to achieve its expected lifespan. Some
of the most severe defects include severe detachment of counter flashing and rusting of
the exhaust vent, while there are also several instances of moderate and minimal loss of
surfacing or minerals in the flashing membrane.

CHATGPT 3.5

A thorough condition assessment was conducted by Veritas Asset Management, Inc. on the roof of Fire Station #9. This detailed report provides an all-encompassing account of the
findings, focusing on each individual component of the roof and its distinct areas.

The first point of concern is the leaks found in roof area A. Notably, the hallway from the kitchen and the bunk area were among the most affected locations. Given the crucial role of any
roofto provide a barrier against external elements, the presence of leaks significantly undermines its function, leading to potential internal damage to the building. The leaks in these
areas suggest that the roof's integrity has been compromised and its remaining service life could be shorter than expected. The overall condition of this roof area has been rated as poor.

Moving on to the counter flashing, this component plays a vital role in directing water off the roof and its failure can lead to serious water damage. It was found that roof area A has
multiple defects, including alligatoring, loss of surfacing or minerals, holes, rust, and debris. Similarly, roof area B, albeit rated as in good condition, exhibited multiple issues such as
general corrosion, loose and deteriorated sealant. These observations suggest that even though the roof might still be functional, the counter flashing is in dire need of attention.

The base flashing, another significant component, was observed to have various defects in roof areas A, B, and C. This component, integral for preventing water penetrationat the
junction of the roof and vertical surfaces, was found to have alligatoring, rust, and vegetation presence in Area A. Area B and C, although rated as in good condition, presented issues
such as general corrosion, loose and deteriorated sealant, and defective repair

The penetration (round) in roof areas A and B showed similar defects as those found in the base flashing. This component, which allows for the passage of items through the roof without
compromising its water resistance, was also found to have alligatoring, rust, and vegetation presence in Area A, while Area B presented issues such as general corrosion, loose and
deteriorated sealant.

The overall condition of the roof in Area A was also found to be poor with similar defects to the aforementioned components. The roof, as the main protective barrier of the building,
plays a crucial role in maintaining the internal environment and its compromised condition poses a significant concern.

The conduit, equipment cover, and fascia in Area A exhibited similar problems, compromising their functionsfor protecting roof penetrationsand enhancing the aesthetic appeal of the
roofline, respectively. The gutter (external) in roofareas A, B, and C, which is crucial for directing water away from the building, was also found to have several defects.

In roofareas B and C, the coping, which caps the wall and prevents water infiltration, showed general corrosion, loose and deteriorated sealant, and defective repair. The membrane in
Area B, vital for ensuring the roof's water resistance, was found to have similar defects.

Furthermore, the rise wallin roof area C showed defects such as debris, deteriorated sealant, and defective repair. This part of the roof prevents water from penetrating the building and
its defects could lead to serious damage. Similar defects were found in the penetration (square) and wood blocking in roof area C, which respectively allow for the passage of items

through the roof and provide support for the roofing system

In summary, the condition of the roof at Fire Station #9 is varied across different areas and components. The noted defects, particularly the leaks, pose serious concerns and require
immediate attention to prevent further damage and ensure the longevity of the roofing system.

CHATGPT 4.0
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While we provided condition assessment ratings for each roof area, we did not expect
expanded language that was accurate to how roofs are prioritized for replacement vs.
maintenance

Given the poor condition rating and the type of roof (built up), it may be
beneficial to consider a comprehensive roof replacement. This could prevent
further damage, improve energy efficiency, and extend the roof’s service life.

However, if the budget or circumstances do not allow for a full replacement, a
thorough repair and maintenance plan should be implemented, taking into
account the defects identitied in this report.

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
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INTERIOR

Raymond Engineering has conducted an interior leak inspection at Fleet in several
buildings. During the inspection, the team closely analyzed and examined the interior of
the buildings to identify any possible leaks or water damage. Unfortunately, they
discovered that in Fleet 1, there were multiple leaks present. To ensure the safety and
well-being of the occupants of the building, immediate action was taken to repair and
address the issue. Raymond Engineering took the necessary steps to ensure that all the
leaks were fixed and the building was safe for occupation. The team at Raymond
Engineering is committed to providing high-quality services to prevent and solve any
issues related to water damage and leaks.

There were several leaks found during the inspection. One of the leaks was found at the
flue stack.

The existing roof leaks have been assessed and rated as minimally severe. This means
that although there are some leaks present, they are not causing significant damage or
posing any immediate risk to the structural integrity of the building. However, it is still
important to address these leaks as they can lead to mold growth, decreased energy
efficiency, and potential damage to the interior of the building over time. It is
recommended to take proactive measures to fix the leaks and prevent any potential

escalation of severity in the future.
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- The loose flashing membrane, which is rated somewhat-severe, should be repaired
immediately to prevent further damage. To fix the problem, first remove any loose
materials and debris from the surface of the membrane. Clean the area thoroughly, and
then apply a durable, waterproof sealant or flashing tape to the affected area, ensuring
that it is fully adhered and sealed. For larger or more complex issues with the flashing
membrane, it may be best to contact a professional for assistance.

- To fix failed sealant on the equipment cover, the recommendation is to remove the old
sealant and clean the surface thoroughly. Then, apply new sealant according to the
manufacturer's instructions and ensure a proper seal. Regular maintenance and
inspection can prevent future occurrences of this defect.

- For the minimally severe rust defect on the equipment cover, it is recommended to follow
the manufacturer's guidelines and apply a protective coating and/or paint to the exposed
surface. This will address general corrosion issues and prevent the defect from worsening

over time.

- In order to address the severe defect of a pipe that is not properly sealed, it is
recommended that the transition be properly terminated and any necessary sealant
repairs be made. This will ensure that the pipe is functioning properly and prevent any
further damage or safety concerns.
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CHATGPT INSPECTOR

The Base Flashing also displayed alligatoring and the
presence of holes, some of this alligatoring is more
severe. We recommend a comprehensive repair or
replacement of the aftected flashing to prevent water
Intrusion.

Significant instances of ‘alligatoring” and bridging in
the base flashing was observed. Base Flashing should be
re-covered according to design specifications within the

next 3-5 years.

The Equipment Cover was found to be unsecured, which
is a significant concern. We strongly recommend
immediate action to secure any loose equipment covers,
as they can cause extensive damage to the roof and
building if they become airborne during high winds.

Correct attach and secure all mechanical unit doors and
covers to ensure the penetration remains watertight.

Lastly, the Gutter (External) had some debris. A simple
cleaning should suffice to ensure proper water flow and
prevent any overflow onto the building

Trim existing trees adjacent to the roof so as to prevent
excess debris from collecting on the roof.
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Al Generated Text for Fire Station #9 (BETA)

Executive Summary

[GENERATE EXECUTIVE SUMMARY

SAVE GROUP

Recommendations

® Defect Type
O Action Urgency (Repair Required versus Menitor or Preventative Maintenance)

Topic-Based Writing

TOPIC-BASED WRITING

Ability to generate custom Executive Summaries
The User can simply generate a singe write-up

The User can choose to group specific areas
together that are known to have similarity

The User can choose to generate
Recommendations by either the Defect Type or the
Defect Action Urgency

Defect Type still consolidates write-ups, while
Action Urgency is based on when defects have
been marked as higher severity or for repair

The User can ask ChatGPT to write on a specific
topic that is need as part of the final report write-

up
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USER INTERFACE
DESIGN USE CASES

USER DIRECTED COPY

Al Generated Text for Fire Station #9 (BETA)

FLEASE COMTACT WITH FEEDEACK

Executive Summary

ALL OF BUILDIMG FIRE STATION #3

Recommendations

GENERATE RECOMMENDATIONS

® Defect Type
O Action Urgency (Repair Required versus Monitor or Preventative Maintenance)

Topic-Based Writing

Executive Summary & PASTE

COPY EXECUTIVE SUMMARY TO CLIPECARD

Verias Asset Hanagemenf, fc. condacted a comprehensive evaluation of the roof condition at Fire Station #9. We focused on the roof areas and any defects

present, discussing these in detail for each component. The function and importance of each component were also examined in detail.

The first component we asseszed was the roof leaks. Dur azsessment found that the leaks were concentrated in the hallway from the kitchen and the bunk
area of roof area A. The roof type of this area is built up and the condition was rated as poor. These leaks are a major concern as they can lead to structural
damage over time and negatively impact the habitability of the building.

We then turned our attention to the counter flashing. In roof area A, the counter flashing was in poor condrtion with multiple instances of alligatoring, loose
components, loss of surfacing or minerals, holes, and other defects. The counter flashing in roof area B was in a better state, rated as goed, though there were
still signs of general corrosion, loose components, and patches/repairs. Counter flashing plays a crucial role in preventing water from entering the roof, and
these defects could potentially compromise the building's integrity.

The base flashing in roof areas A, B, and C was also examined. The base flashing in roof area A was in poor condition, with similar defects to the counter
flashing. However, in roof areas B and C, the condition was rated as good, but there were still defects noted such as general corrosion, loose components, and
patches/repairs. Base flashing | lefects are of concern.

We also observed the round per G E N E RAT E D TEXT lowever, in roof area B, the
penetration was in better condition, despite a few issues related to general corrosion, loose compenents, and patches/repairs. Round penetrations are integral
for ventilation and pipe systems and, therefore, these defects could lead to functional issues and water leakage.

Regarding the overall roof, we found that it was in peor condition in roof area A, with a variety of defects. The roof is the primary barrier against weather
elements, and given its poor condition, it is likely to affect the building's overall weather resistance.

The conduit in roof area A was also in poor condition with numerous defects. Conduits house and protect electrical wiring, and defects in them can lead to
electrical faults or even fire hazards. Similarly, the equipment cover in roof area A was also in poor condition, with numerous defects. Equipment covers protect
rooftop equipment from weather elements, and their poor condition could compromise this protection.

The fascia in roof areas A and C showed a variety of defects. Fascia helps in supporting the bottomn row of tiles and carrying the gutter, and these defects can
affect its proper functioning. The external gutters in roof areas A, B, and C also showed multiple defects. Gutters are crucial for effective water management on
the reof, and these defects could lead to water overflow and damage to the building.

The coping in roof areas B and C was in a better state, but there were still issues related to loose components and patches/repairs. Coping protects the roof
edges from weather elements and these defects could compromise its effectiveness. The condition of the membrane in roof area B was good, but there were
still some defects noted. Membranes are crucial for waterproofing and these defects could impact their effectiveness.

The rise wall in roof area C, the square penetration in roof area C, and the wood blocking in roof area C all showed various defects but were in a good condition.
The rise wall helps protect the roof from wind uplift, square penetrations are integral for ventilation and pipe systems, and wood blocking provides a solid base
for the attachment of roofing materials. Therefore, the noted defects in these areas could potentially lead to functional issues and water leakage.

written permission of the speaker is prohibited.
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REPAIRING HOLES IN BASE FLASHING
Introduction:

Base flashing is a waterproofing measure often used in construction to
prevent water from infiltrating various parts of a building, such as the roof or
walls. Over time, due to weather conditions or other environmental factors,
the base flashing may develop holes or cracks, compromising its
functionality. This report explores the step-by-step process of repairing holes
in base flashing.

Procedure:
I. Assess the Damage:

The first step in repairing holes in base flashing is to assess the extent of the
damage. It is important to understand the size and location of the holes to
plan the repair process effectively.

II. Gather Necessary Tools and Materials:

To effectively repair holes in base flashing, you will need the following tools
and materials:

1. Brush or broom for cleaning the area

2. Patching compound or roofing cement
3. Metal flashing strip (if required)

4. Utility knife

5. Caulking gun

6. Gloves and safety glasses for protection

III. Clean the Area:

Before starting on the repair, clean the damaged area thoroughly. Use a brush or broom to
remove any loose debris or dirt. Any residual dirt may prevent the patching compound
from adhering properly.

IV. Apply the Patching Compound:

If the hole is small, a patching compound or roofing cement can be used. Using a utility
knife or a similar tool, apply the patching compound over the hole. Make sure to spread it
evenly, covering the hole and the surrounding area completely.

V. Apply the Flashing Strip:

For larger holes, a new strip of flashing may be necessary. Cut a piece of flashing that is
larger than the hole. Apply a generous amount of roofing cement on the underside of the
new flashing strip and press firmly over the hole. Make sure the edges are well sealed with
the cement.

VL. Apply a Final Layer of Patching Compound:

Once the flashing strip is in place, apply another layer of patching compound over it. This
ensures a waterproof seal and helps to blend the repair with the rest of the flashing.

VII. Let it Cure:

Allow the patching compound or cement to cure as per the manufacturer's instructions.
This could take anywhere from a few hours to a few days, depending on the product used.
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CONCLUSIONS
WHAT WE LEARNED

TESTING

1. Our initial testing demonstrated that we could, at minimum, automatically generate a similar output to our stock
language.

2. Evaluation of ChatGPT 3.5 vs. 4.0 was key to us choosing how we would implement an Al solution.

3. Length of text generation is a key “toggle” that needs to still be more fully evaluated long-term.

4. ChatGPT can be “grandiose” in its writing.

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
written permission of the speaker is prohibited.




IMPLEMENTATION
A paid account gives early access to the latest version(s) of ChatGPT.

1.
2. A user cannot simply go through the generic text prompt to generate a condition assessment report.

3. Passing historical writing examples makes the output more realistic.

4. Focusing on specific use cases is key for user adoption.
Implementing while giving the user the option to use ChatGPT has been beneficial.

5.
6. We are not providing client-specifics (customer names, addresses, etc.) to ChatGPT.
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CONCLUSIONS

WHAT WE LEARNED

RULES OF USE

1. This is a chaperoned algorithm.
2. ChatGPT does not replace the user in the process.
3. All writing, conclusions, and recommendations must be fact checked (by the inspector) during quality review.

4. Senior Reviewers are more critical for both training inspectors and setting expectations.

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
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FLY UPLOAD REPORY

< ALg30,2020 B > U? s MULTI-STORY FACADE
INSPECTIONS

New software does allow for the same
three-dimensional rendering of the full
building structure, similar to how
roofing and walls rendering works
(previously discussed).

A key consideration is that this type of
image processing is usually offered as
an added feature by these software
platforms.

Can enable better tracking of defects
and issues found during the
inspection.
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AUTONOMOUS MAPPING

- Drone Manufacturer

- Especially popular for original drone
models focused on recreational
applications and user tracking (e.g.,
following the user while running, skiing,
climbing, etc.)

- More recently focused on autonomous
flight operations with applications for
automated mapping 3D spaces
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Al + IMAGE PROCESSING

- Software-as-a-Service (SaaS) company that
can process drone imagery to identify
facade defects automatically.

- Leverages a trained image recognition
model for identifying defects

- Currently building for scale in the cloud

- Pricing is based on cost per square meters
and provides subscription asset
management

- In-house engineering team provides
quality assurance

2 This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
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Al + IMAGE PROCESSING

- Software-as-a-Service (SaaS) company that
can process drone imagery to identify
facade defects automatically.

- Leverages a trained image recognition
model for identifying defects

- Spin-out startup from Thornton
Thomasetti

- Pricing is based on cost per square meters

- In-house engineering team provides
quality assurance
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lj’ OPENSPACE

DRONE & LIDAR BASED
MAPPING OF
CONSTRUCTION SITES

ConstructN is an automated construction
monitoring solution that enables asset owners,
contractors, and project managers to have
complete, accurate, measurable, and accessible
insights into the construction site. ConstructN
consumes data from multiple sources such as
drones, 360 cameras, Laser scanners, and
LiDAR to capture progress.
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RAPID CATALOGING OF
PROGRESS BY DATE &
LOCATION

StructionSite is a platform that helps
construction professionals document and track
jobsite progress, with photos organized by
date and floor plan. It allows users to capture
photos, videos, and 360-degree documentation
of their jobsites. StructionSite's Al-powered
algorithms place 360-degree videos on the
project drawing.

< This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without

Al PROCESSING FOR SITE
TO BIM MATCHING

OpenSpace provides Al-powered analytics and
reality capture tools for builders. OpenSpace's
features include: 360° photo documentation,
site capture, and analytics. Use Al-powered
analytics to help with progress, work-in-place
verification, coordination, and risk reduction.
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In the near-term (i.e., next 3-5 years), we're likely to see more Al integrations into how the
consultant uses the existing platforms, which should drive better efficiency, quality, and
standardization

ANALYSIS OF DEFECT
CONDITIONS

With more data comes greater potential to build
Al image processing that recognizes the building
system and defect in real-time, in the field.

Platforms, such as TensorFlow, will be used to
move this custom Al model development.

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display and use of the presentation without
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IMPROVED PLATFORM USER
INTERFACES

Existing platforms tend to be very menu-driven,
thus requiring the user to be heavily trained or
experienced in using the system for a FCA.

Moving forward, the same Al image processing
could be used to dramatically reduce data input
times by the user.

RAYMOND

SINCE 1992

A

VETERAN & MINORITY
OWNED & OPERATED



Wiy,

<

Chris Szutz

Email: Chris.Szutz@raymondllc.com

This concludes The American Institute of
Mobile: (770) 595-6510

Architects Continuing Education Systems

Course
Frank Wingate, South Carolina

Email: frank.wingate@raymondllc.com

Mobile: (864) 616-7840

Michael Ramos

Email: mike.ramos@raymondllc.com

Office: (770) 483-9592 x110
Mobile: (518) 368-4611

Michael Higgs, Virginia

Email: michael. higgs@raymondllc.com

Mobile: (804) 726-9540

Katie Wiles, Florida
Email: Kathryn.Wiles@raymondllc.com
Mobile: (678) 570-7514
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