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A safety issue becomes a business issue. e

Al matters because it can help construction
leaders see those links earlier.

THE CONSEQUENCE CHAIN
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Design Quantity Cost Schedule Procurement Field Safety Margin
Change Impact Impact Impact Impact Sequence Exposure Risk

KEY INSIGHT

(J Al will not transform constructlon
by replacing builders. '
It will transform construction -
by helping builders see
consequences earlier.

@ EXECUTIVE QUESTION
What risk do we wish we had seen thirty days earlier?
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Executive Summary

Five findings for construction executives.

Al is not a single construction technology. It is a new
operating layer that will sit across safety, production, BIM,

estimating, workforce development, and executive reporting.

The question is not whether construction firms will use Al.

They already are. The question is whether Al will be
connected, governed, and useful — or whether it will become
another disconnected tool in an already fragmented

project environment.
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Connected Project Data

Al creates value when it connects drawings, BIM,
schedules, cost reports, RFls, submittals, safety
records, field photos, and project controls into a
more useful decision layer.

Prevention-Focused Safety

Safety Al should focus on earlier risk recognition
and prevention, not surveillance, 2

BIM as the Interface - 5

BIM will become the interface for u
Al-enabled project intelligence.

Quantity Intelligence

Estimating will shift from manual counting to
quantity validation, assumptions, and
risk judgment,

Governance as Operating Control

Governance will determine whether
Al becomes an advantage or a liability.

KEY INSIGHT
Do not ask whether the Al is impressive.
Ask whether the construction decision is better.

| Al IN CONSTRUGTION 02/18
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03 / WHY NOW

Al is arriving as
construction pressure
compounds.

Al is not arriving in a stable industry. It is arriving in an industry under

pressure. Construction firms are being asked to deliver faster, document
more, reduce risk, train people sooner, protect margin, and explain changes
more clearly to owners. At the same time, project information remains
fragmented across drawings, models, schedules, estimates, RFls, submittals,
contracts, photos, daily reports, safety records, and spreadsheets.

Al matters now because the project record already exists.
The signal is hard to find.

@
92% 1,034 389

of construction private-sector fatal construction
companies reported construction workplace injuries from falls,
difficulty hiring for deaths recorded slips, and trips.
open positions. in 2024,
5
E&% LABOR /\ @ SAFETY u|]|] PRODUCTIVITY >> @ :'::EMENTE’J % :;’:E':,m -
KEY INSIGHT

“The project record exists. -
The signal is hard to find.”

E]. Sources: AGC/NCCER Workforce Survey; U.S. Bureau of Labor Statistics;
OSHA Top 10 Most Frequently Cited Standards.
03/18
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THE CONSTRUCTION
Al STACK

PROJECT DATA LAYER
Al only creates value when project data, workflows, 0 1 Drawings, specs, BIM, schedules,
governance, and executive decisions are connected. estimates, cost reports, RFls,
This stack shows how intelligence flows from the submittals, contracts, safety records,
jobsite to the boardroom. o daily reports, photos, scans.

0 2 WORKFLOW LAYER
Estimating, preconstruction,
@ D O procurement, scheduling, field

operations, project controls,

r safety, quality, owner reporting.
Do not start 03 ) INTELLIGENCE LAYER
. 0 Search, summarize, compare,
Wlth the classify, quantify, forecast,

simulate, recommend.

Al tool. | 4
Start with

the project 04 GOVERNANCE LAYER
. . Permissions, version control,
dECIS!On. source requirements, audit trails,
- = review gates, confidentiality,

contractual boundaries.

Margin exposure, schedule pressure,
safety trends, procurement risk,
labor constraints, owner decisions.

EXECUTIVE LAYER
05 .l

A connected stack turns project data into trusted intelligence
and better decisions at every level.

BUILD. PROTECT. INTELLIGENTLY. 04/18
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THE SAFER

;’ & L 4 PPE DETECTION
. f . M NOHARD HAT
> L DETECTED

—

)
Al sees what people can't. : ,- } LB itk ——
o i 2 UNGUARDED EDGE
It helps prevent incidents before L J B DETECTED T
. - '
they happen—keeping teams E ~ N EQUIPMENT ZONE
. 1 EXCAVATOR
safe and projects on track. ]
-

Sy -
Al SAFETY IMPACT THE POTENTIAL IS REAL
! M ol I | v

Al-DRIVEN SAFETY PROGRAMS CAN
REDUCE INCIDENTS BY:

Recordable incidents

SEE MORE STOP SOONER PREVENT INCIDENTS IMPROVE OUTCOMES

Computer vision Al detects hazards Identify patterns and Fewer incidents.

monitors 100% in real time and risky behaviors Lower costs. Ny

of the jobsite, alerts teams before they lead Stronger culture Lost time incidents
24/7. | immediately. to incidents. of safety.

0O/

15-

Workers' comp costs

Source: Deloitte, 2023 Al in
Construction Safety Report

REAL-WORLD EXAMPLES
. FALLPREVENTION PP
ﬁ () | | Aldetects workers near hazards without proper protection G ) KEY INSIGHT
= and triggers immediate alerts. S
A PPE COMPLIANCE : .
o | | . S
|f 3 Automated detection ensures hard hats, vests, and required The safest jObSIteS don’t reh{ on luck
: PPE are worn—every time. they rely on intelligence.
A EQUIPMENT AWARENESS Al doesn't replace safety leaders.
] Al tracks equipment and people to prevent collisions |
¢ : : It empowers them.
and unsafe interactions.

"\ HAZARDS DON'T TAKE DAYS OFF

-\ Real-time Al monitoring never looks away.

@1'. " CRITICAL STACK BUILD. PROTECT. INTELLIGENTLY, 05 /18
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Al Safety [
Workflow '

DATA IN. INSIGHT OUT.
ACTION TAKEN. SAFETY IMPROVED.

A closed-loop workflow turns
field data into decisions that
reduce risk and prevent
incidents before they happen.

THE CLOSED-LOOP SAFETY WORKFLOW

@ 09 o
Q I
CAPTURE ANALYZE INSIGHT ACT IMPROVE
Collect safety data Al processes data Turn analysis into Teams take action Capture outcomes
from across the to find patterns, clear, actionable with the right and feedback to
project in real time. correlate conditions, insights for the information at the continuously improve
and assess risk. right people. right time. safety performance.
SOURCES ANALYTICS DELIVERABLES ACTIONS FEEDBACK
* Field observations * Hazard detection * Risk alerts & heat maps * Motify & assign * Qutcome tracking
+ Photos & videos = Pattern recognition * Prioritized issues + Correct conditions « Lessons learned
+ Sensors & wearables + Trend analysis ¢+ Location & trade * Adjust plans * Model refinement
+ Reports & checklists « Risk scoring context * Provide resources « Process improvement
+ Near misses * Root cause * Impact assessment « Communicate + Stronger safety culture
+ Incident logs prediction + Recommended actions changes

A

P KEY INSIGHT 00 A
}QQ The goal is not more data. @ i ol

=,
The goal is better decisions PROACTIVE SAFETY PROTECT PEOPLE STRONGER RESULTS
before risk becomes injury_ Identify and mitigate Better information Fewer incidents,
risks before they helps teams return less downtime,
become incidents. home safely. better projects.

Critical Stack connects all project data, people, and processes
into one intelligent system built for construction.
ONE SOURCE OF TRUTH. ONE SYSTEM OF INTELLIGENCE. BETTER OUTCOMES.
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PRODUCTION -
INTELLIGENCE

DRIVES VALUE

Al turns real-time data into decisions that
keep projects moving—on schedule,
on budget, and out of the risk zone.

@
..

| S |

STAY ON SCHEDULE PROTECT BUDGETS

Al IN CONSTRUCTION

PROJECT SCHEDULE PRODUCTION HEALTH
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REDUCE RISKS BOOST PRODUCTIVITY DRIVE BETTER OUTCOMES

Detect delays early,
remaove constraints,
and keep work
packages moving.

Improve forecasting
and cost visibility to
prevent overruns and
change order risk.

Surface issues across
safety, quality, and
delivery before they
impact the project.

Connect field and
office teams with the

the right time.

Data-driven decisions
create predictable
results and stronger
stakeholder confidence.

FROM CONSTRAINTS TO CLARITY
ProHuction problems rarely
begin as one large failure.

MATERIAL DELAYS
| | Late or incomplete
Gt deliveries stall work.

DESIGN GAPS
Unanswered RFls and
changes create rework. ]

WORKFORCE SHORTAGES
Crew gaps and skill
mismatches slow progress.

EQUIPMENT DOWNTIME
Asset issues disrupt
critical path activities.

\ ﬁ | KEY INSIGHT |
M

C@ CRITICAL STACK | BUILD. PROTEC

(/) Identifies and prioritizes

() Recommends actions

[URNING

right information at ‘

o~

CONNEC

Al PRODUCTION
INTELLIGENCE

@

Ingests real-time data
across systems

what matters most

and auto-notifies teams

) Tracks outcomes and
continuously learns

Reality capture, loT, and field input keep
data current so decisions reflect what's
actually happening on site.

SIGHT INTO ACTION

Production intelligence isn't about more data—
it's about removing friction, aligning teams, and executing with confidence.

07 /18
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PRODUCTION

INTELLIGENCE LOOP

Projects succeed when issues are seen early,

understood clearly, and addressed quickly.

The Production Intelligence Loop turns
real-time data into action that keeps work
flowing and commitments.

PLAN

Align schedules,
resources, and
constraints with

up-to-date plans

e

@

CAPTURE

Collect field data

continuously—

photo, video, loT,
and reality capture.

© (4]
RORCS

COMPARE

Compare actual

progress to plan
and identify gaps
by location, trade,

FLAG

Surface issues
and risks early
and link them to
their root cause

DECIDE

Recommend
actions and
assign owners
with priority and

RECOVER

Execute and track
corrective actions
to get back on
plan and prevent

and commitments, or activity. and impact. due dates, repeat issues.
SCHEDULE HEALTH LOOKAHEAD (NEXT 7 DAYS) CONSTRAINT LOG (TOP 4)
ACTIVITY APRZE  MAYS  MAY1Z  MAY19  MAY 26 X Concrete Pour - Level 6 Rebar Delivery Delay
L - i ,k May 14 | Structural A Structural = Level 6
T | At Risk - Rebar delivery delayed High Impact - Due May 13
Structure [ W] |
i MEP Crew Capacity
MEP Rough-In jm— o = MEP Rough-In - Level 5 & MEP « Levels 4-8
1
Exterior Skin [ =] q May 15 | MEP Medium Impact - Due May 12
Ny i At Risk - Crew capacity short
Interior Build-Out E _ Elevator Equipmﬂnt
I ] .
i / +\, Equipment  Core
Co ; quip
O i Exterior Wall Panels - Level 4 Medium Impact - Due May 14
| E May 16 | Exterior
TODAY | ) h . r
On Plan - Materials on site Fireproofing Inspection
B Ahead B OnPlan Behind Fireproofing « Level 3

HOW IT WORKS

Integrated data
All project data flows >
inte a single model

of truth.

ﬂ}\
=
>

Al intelligence

Al analyzes patterns
and predicts risk
before it happens.

View full lookahead —

Actionable alerts
The right people get
the right information
at the right time.

B

It's not the data. It's the loop.

Close the loop, and projects get better.

>

+ Due May 15

- Measured outcomes
Results are tracked
and used to improve

every project.

@ CRITICAL STACK BUILD, PROTECT. INTELLIGENTLY.
—
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BIM AS THE
OPERATING
INTERFACE

BIM was the model.
Al becomes the conversation
with the model.

\
&)

Plans, details, and
sheets kept current
and connected.

All project information lives
somewhere. BIM brings it together.
Al makes it usable—connecting
every source, answering questions,
and surfacing what matters

most to keep projects moving.

: /\L »
\.._./

ESTIMATE & COST _
Quantities and costs s
tied to scope, design,

and progress.

Ly W |
() i
N afl )
RFis \‘“ /
Questions, responses,
and approvals

connected to the
right context.

COST & PROGRESS REPORTS

Actuals, forecasts, and earned
value tied to what's built.

FROM MODEL TO CONVERSATION

Natural language Al interprets the

question and analyzes

questions about

: | -
scope, status, risk, connected project

or decisions, information.

KEY INSIGHT

Al IN CONSTRUCTION

P,

T
/

e
SCHEDULE

Activities, dependencies,
and milestones linked
to the model.

SPECIFICATIONS

Requirements, standards,
and product information
in one place.

PROCUREMENT
Material and equipment
information, lead times,
and commitments.

SAFETY

Hazards, plans,
incidents, and
inspections aligned
to locations.

L~ \(©]

OWNER DECISIONS

Decisions, change orders,
and directives captured
and traceable.

PHOTOS & SCANS
Site conditions captured
in the field, aligned

to the model.

Get clear answers, Make informed

evidence, and decisions and take
recommendations action with confidence

in context. and accountability.

BIM stops being a coordination file and

starts becoming the interface for construction intelligence.

@ CRITICAL STACK | BUILD. PROTECT. INTELLIGENTLY.
=
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' 1. WHAT CHANGED?
WHAT TEAMS & o
the last issue set or model 2. WHAT DOES
WILL ASK O =

What areas, systems,

L]
1 and components are
i impacted by this change?

The right question
creates the right answer.

Al gives teams a new
way to engage with the
BIM model—turning it into

¢O> 3. WHICH TRADES
€033 ARE INVOLVED?
Which trades and
disciplines are
impacted or need
to coordinate?

a conversational interface
for decisions, risk
management, and
execution.

7. WHAT DO | NEED
TO DECIDE NOW?

What decisions, approvals,

or actions are needed
right now to stay on plan? 4. WHICH QUANTITIES

MOVED?
e ' What guantities changed

¢ 5. WHICH SCHEDULE and how does it impact
® ACTIVITIES ARE EXPOSED? st cost?
6. WHICH FIELD CONDITIONS
DO NOT MATCH THE MODEL? What activities are at risk,
delayed, or have logic
Show me where field :
impacts?

conditions, photos, or scans
do not match the model.

QUESTIONS DRIVE BETTER OUTCOMES

Better visibility Less risk CO‘-.J Stronger alignment Faster decisions
Q See the full picture @ Surface conflicts and I(-—D_J Everyone works from % Get clear answers to

across model, schedule, gaps before they the same truth at move work forward

cost, and field. become problems. the same time. with confidence.

The model becomes more valuable when

teams can ask better questions of it.

@ CRITICAL STACK | BuUILD. PROTECT. INTELLIGENTLY. 10 /18
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The Owner
Meeting of
the Future

REAL-TIME TRUTH. '
CLEAR DECISIONS. ol
CONFIDENT OWNERS. » |

Al turns project data into clarity.
Owners get answers in real time,
see the impact of decisions ==
instantly, and keep projects

aligned with goals.

PROJECT OVERVIEW

SCHEDULE HEALTH

: (92%25;

OWNERS GET ANSWERS THAT DRIVE CONFIDENCE

(53 | =

Real-Time Insights Decision Impact Visual Clarity Proactive Risk View
See the latest status See how each decision Explore the project in 30. Identify emerging risks
across schedule, cost, impacts cost, schedule, Understand what's changing before they become
quality, and risk. and outcomes. and why. expensive problems.

@ | i

FROM STATIC REPORTS TO INTELLIGENT CONVERSATIONS

THE OLD OWNER MEETING

Static reports 0—0
“=]  Reviewed after the fact =

@ Lagging indicators /\/

Issues discovered late _—

@ More questions )

Hard to get clear answers @
50 Disconnected data %
CO] Different versions, unclear truth

@’ Uncertainty
- Decisions made with mited confidence

THE NEW OWNER MEETING

Live intelligence

Answers in real time

Leading indicators
Risks surfaced early

Fewer guestions

Clear answers, instant context

Connected truth

One medel, one source of truth

Confidence
Better decisions, better outcomes

INTERIOR PAGE

11 /18

BUDGET STATUS GOST TO COMPLETE
$128.4M $14.7M
fm'c::s Budget henanlog

SAFETY PROGRESS THIS WEEK

68%
Ffan Complate

£ 9

Aligned Teams Better Outcomes
Keep all stakeholders Make confident decisions
working from the same that protect time, budget,
truth. and value,
b | <

-@— KEY INSIGHT

[

The owner meeting
stops being a report-
out and becomes

a decision-making
experience.

Al and the intelligent model

turn data into clarity—so - dh

owners can lead with b
confidence.

Better information. Better conversations. Better decisions. Better projects.
CONSTRUCTION INTELLIGENCE THAT BUILDS CONFIDENCE.
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EXAMPLE CHANGE: WALL MOVED 3 FEET

Al updates the model and shows what else is affected.

INTERIOR PAGE
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Al can
move the wall.

s Egress
Exit path and
The real value o s
- may change.
. k . Fire Rating MEP Routing
IS nOW| ng @ Wall rating and @_‘E Ducts, pipes, and
fire separation ¢ g conduits may
what moved o
. h .
with it. s
3 feet ’ i,
—0 Schedule T L L‘:h—j’ Finishes
E Activities, 1 Wall finishes,
durations, and X trim, and
A CHANGE IN THE MODEL sequences shift. details shift,
CREATES CONSEQUENCES v
ACROSS THE PROJECT.
Change Order --* "o Accessibility
Al connects every nl‘\
discipline, system, and plan Scope; cost, I'G\ | Clearances ael
to show what really changes- A " codecompilance
teams can act with implications Y may be impacted.
so may result, o
full awareness. ; :
Cost : Procurement
S Quantities, 3 E Materials and
pricing, and leng-lead items
budgets change. k may be affected.
Permit
@ Drawings and
approvals may
need updates.

m Al CAN ACCELERATE

]
]

O 0000

Identify what changed in the model

Detect downstream impacts across systems
Compare plan vs. actual in real time
Highlight risks and constraint exposure
Quantify cost and schedule implications
Surface options and trade-off scenarios

Recommend actions for the team

KEY INSIGHT

The geometry is

B A

o
—

Do 4 @ B>

only the first consequence.

A
®
®
®
®
®
®
®

Al shows the full picture-across systems,
trades, cost, schedule, and risk-so teams can
make informed decisions with confidence.

Al SHOULD NOT OWN ALONE

Code interpretation and compliance

Life safety and egress validation

Structural and geotechnical adequacy

Permitting, approvals, and jurisdiction calls

Contractual commitments and negotiations

Field feasibility and constructability

Final decisions with legal or financial impact

WG e H =g

AR i



CRITICAL STACK:
CONSTRUCTION INTELLIGENCE GUIDE

From manual
counting to
quantity intelligence.

Al and the model do the heawvy lifting.
The estimator brings judgment,

®

Faster insights

Get quantities

earlier in the
project.

experience, and accountability.

TRADITIONAL: MANUAL COUNTING

1. PRINT & MARKUP 2. MANUAL TAKEOFF 3. AGGREGATE

Review 2D sheets Count by hand in Combine, check, Al extracts quantities

and specifications. spreadsheets. and reconcile. from the BIM.
Fra WALL TAKECFF
[ e L [
| pe | o
e & Ld Q. TEM
S [ T . —
[ f Ee “f Stud Wall (3587
§ - -
e erda e e —>  GWBSE"
5 i 2N sulaticn
! | k
1 E a r‘f ‘i‘. g i/ Doars
[ i
e ‘E\' b e Pl

1. Al + MODEL TAKEOFF

@

INTERIOR PAGE
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& | &

More accurate More transparent More strategic

Reduce misses, Trace every Focus on risk,

double counts, number back to options, and
and gaps. the model. outcomes.

2. SMART CLASSIFICATION

Quantities are organized
by system and type.

QUANTITY SUMMARY
SYSTEM amr uUNIT
Stud Walls. 1,250 SF
GWE 58" 2800 SF
Insulation 1280 SF
Doors [ EA
Faint 1250 SF

NEW WORKFLOW: MODEL-BASED QUANTITY INTELLIGENCE

3. ENRICH & LINK

Linked to model,
specs, and assemblies.

ITEM DETAILS

‘Stud Wall (3 5/87)

Assambly: Wi-01
-

Lovet Laved 3

Location: Asea A

Source: Model

Last Updated: Today

& Common Challenges
» Time-consuming and repetitive
* Prone to human emor and omissions
= Hard to trace back to the source
= Late visibility into impacts

s

ESTIMATOR REVIEW

@ Key Benefits

+ Automated extraction and classification
= Consistent, complete, and traceable

» Real-time updates as the model changes
+ Earlier visibility into cost and risk

+

KEY INSIGHT

The estimator becomes
the auditor of the model,
the interpreter of scope,

b
/s

and the strategist of risk.

05T Y Con o

O

1258
2500

[ o8t
¥
= a0
S W
EA a0
5 s

® 30 Wl Pt Cosomim 9%
* &7 - Tharvad & Mextusw ntscias, 375,
» - Cowmy

- 00 M
. e

L
s,

O

QA ©® #w

S
1. REVIEW & 2. INTERPRET 3. ASSESS 4. DEVELOP 5. ADVISE &
VALIDATE SCOPE RISK BUDGET DECIDE
Check quantities Confirm Identify gaps. Apply costs, Provide options,
against intent, inclusions, assumptions, markups, insights, and
standards, and exclusions, and and exp cantingencies, and FECOMIT i
experience. scape boundaries. pricing strategy.

The model provides the data. The estimator provides the decision intelligence.

Technology creates the speed, Expertise creates the answer.

A WARNING

A faster count
is not the same
as a better
estimate.

More data is not better data.

More speed is not better judgment.

b4

Better estimates come from
better questions, not just
faster counts.

@ INTELLIGENT QUANTITIES. EXPERT JUDGMENT. BETTER OUTCOMES.
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Al should not
erase blueprint
reading. It
should help
teachit. ...

How does this connect to
the rest of the building?

Q EXPLAIN THIS DETAIL

Why is this detail

structured this way?

'WHAT CHANGED?

S

What changed between
these two revisions?

Architnciusl
Strutura

MER i‘E WHAT COULD GO WRONG?

What are the risks if

THE NEXT GENERATION
NEEDS BOTH.

this is built incorrectly?

Tools may change, but

fundamentals remain. < camen
< STACK

Al accelerates learning, > CHECK MY UNDERSTANDING

experience builds judgment, Did | read this drawing TEACH ME

()

and blueprint reading correctly? What am R e

step-by-step so
I can learn it.

builds clarity. I missing?

HOW Al SUPPORTS LEARNING

[0

il

alll

Faster Onboarding Deeper Understanding Better Retention Fewer Mistakes Stronger Mentorship Career Acceleration

Mew team members Al helps connect Visual explanations Stronger fundamentals Al extends the reach Confident, capable
ramp faster with drawings, specs, and examples improve lead to better decisions of senior expertise engineers grow

context and clarity, and real-world use. long-term memory. in the field. to every learner. into leaders faster.

FROM PASSIVE LEARNING TO ACTIVE MASTERY

=

2
| 18 @ Wity is this wall thicker hare? ) Codecomphance
W -? - Wi he purpose of T i ¥
i e ﬁc_, =54 ey @ byl 1! ~"'  Constructability
: I ot = o 3 - - How dods thils detall connect -3 B - ~/  Costimpact
it i @ 1o the roof? 'I'T:
t e T | ~"  Schedule impact
Beow il e ol @ 'L
¥ oLt A= 0 FRisk sssessment °
© reao © expLore © cuestion O ey © wmaster

Start with the drawing.
Understand symbols,
notes, and intent.

KEY INSIGHT

Use Al to explore
how systems and
components connect.

The goal is
accelerated competence,

not automated ignorance.

Ask better questions.
Challenge assumptions.
Validate understanding.

@ Al is the tutor. You are the learner.

O
=y

@ Leadership comes from understanding.

Judgment comes from experience.

@ THE FUTURE BELONGS TO THOSE WHO CAN READ, QUESTION, AND LEAD.

Apply knowledge to
scenarios, options,
and real conditions.

Build judgment.
Make decisions.
Lead with confidence.
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The future is
model-centered,
not drawing-free.

Drawings communicate design,

Models contain the data.

Governance determines

what becomes contractual. =

Clarity today prevents = ~
disputes tomorrow. :

INTERIOR PAGE
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mmﬂmmseuem
EXHIBIT A
CONTRACT DOCU
1. NGREEMENT MODEL INFORMATION
2. GENERAL CONDIONS i Hospitsl_Avch STR_MEP
3, SUPFLEMENTARY CONDITIONS Vet vz
4, DRNWINGS Date: 510672025
5. SPECIFICATIONS Lk C Project Team
e Softwae: Autoclesk Revit 2025
2 FFC Verskon: FCa3
. MOOELS: AND DIGIT:
AL DATA Sunn; ;
foouePupoes  For Construction
Levvel of Detat: LoD 400
e
%‘*—’ | Gy Prcject Shared

This Modal is part of
the t Documents

MODEL STATUS HIERARCHY

TIER 2

PRICING / ESTIMATING MODEL

COORDINATION MODEL

* Purpose: Design coordination

= Focus: Clash daetection,
constructability, systems
integration

+ Fidefity: Varies

+ WUse: Intemal team alignment o 285018
« Contract Status: informaticnal Stud Wl W50 S
Only Toors g EL
MEP Fitings 8T L

KEY CHARACTERISTICS
Naot intended for pricing or contractual use, Supports pricin
Changes are expected and unmanaged

for quantity.

GOVERNANCE PRINCIPLES

E DEFINE Defing which model(s) are contractual
- UP FRONT and the level of detail required. @
- G
CONTROL Establish versioning, approvals,
@ VERSIONS and naming conventions. @
00 CLARIFY State how modets may be usad for pricing, @
P8 uses and change manag @
PROTECT Maintain an audit trail of issues, @
THE RECORD approvals, and revisions, e
Q MANAGE Use the contractual model version as the
— DISPUTES baseline for interpretation,

KEY INSIGHT

A model can inform the decision.
Governance determines whether
it defines the obligation.

@ BETTER GOVERNANCE. CLEARER OBLIGATIONS. FEWER DIS

+ Purpose: Quantification
and estimating

scope clarity. option
comparison

Fidelity: Defined

Focus: Quantities,

TIER 3

CONTRACT MODEL
ENUMERATED MODEL VERSION

Purpose: Define scope
and obligation

Foeus: Final, coordinated,
checked, and approved
model deliverabie

Fidelity: Contractually
defined (e.g., LOD,

far measurement
= Use: Budgeting, classification, data)
bids, trade buyout = Use: Construction,

KEY CHARACTERISTICS

g and decisions,

Mot automatically part of the contract

unless specifically stated.

THE MODEL CAN...

Visualize intent
Quantify scope
Test options
Identify issuas
Support decisions
Inform value

Simulate outcomes

&8

changes, claims
Contract Status: Part of the
Contract Documents

Contract Status: Not intended
to define chiigation

KEY CHARACTERISTICS
Explicitly referenced in the contract.
Version controlled, approved, and issued,

Baseline for scope and entitlement.

MODEL INFORMS. CONTRACT DEFINES.

THE CONTRACT DETERMINES...

Time & Liquidated Damages

[Z)  Scope of Work
1 Quality & Standards
—
¥ 5\ ) Responsibiities
]5& \'_. =3 (@ Risk Allocation
= (Z) Change Entitlement
)
@

Payment Obligations

When the model and contract conflict,
the contract governs—unless amended.

Good models enable clarity.

DRMNIHGS

|| seeciFicaTioNs

@ Strong governance protects it. - A

@ Clear contracts make it enforceable.

PUTES.

T
| ADDEMDA

A

[ commerwooet
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Al can support
decisions.

It cannot own
accountability.

Technology can analyze. HUMAN REVIEW GATE
People must decide. JUDGMENT. ACCOUNTABILITY. LEADERSHIP,
Accountability is not automated. |
Leadership never is. (- i
| (L) @
) 000
et HUMAN REVIEW
Al MAY T PEOPLE MUST
— ZQ  Acethe inputs complete and credible? —
Draft 5o Assumptions Approve
=0—  Are they valid, documented, and transparent?
F:( Flag @ Model Status
What version? What is and isn't included? @ Commit
[ 5_[:& Compare Authority
Do | have the right to decide this?
E] Summarize Q Safety Impact @ Negotiate
‘What could this mean for people in the field?
Quantify @ Cost Impact E E Stamp
What are the financial implications?
@ Simulate ﬁ Schedule Impact
What is the timing consequence? Certify
ol =B  Contract Risk
el Recommend :@ How does this affect obligations and risk?
+ Worker-Data Implications /_& Lead
fc 31 Are we pratecting worker privacy
and using data responsibly?
\ /
Al can inform. | T @
P
People are accountable.
Organizations are responsible. Decisions have Accountability Governance
consequences. must be clear. protects everyone.

KEY INSIGHT

The companies that win
with Al will not automate
the most.

They will govern the best.

@ Technology moves fast.
@ Judgment prevents harm.

@ Governance builds trust.

@ GOVERNANCE IS THE DIFFERENCE BETWEEN INSIGHT AND IMPACT.
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Start where Al can
reduce friction ——
without increasing risk. ==

o {¥} serren pecisions
St

— e @ FEWER SURPRISES
Change Qerders

Al success is not about speed to scale. Schedios £\ ower sk

. . T Cos Data
It is about disciplined steps ,: ==
,,P' HIGHER MARGINS

B
=
=

that create value, build trust,

MOOEL OVERAEW x -
= STRONGER TEAMS

53

and protect the project.
Follow the roadmap. Build capability.

:}%‘Iﬂ’d.é i COST SUMMARY s [ '_-1:_‘—.‘.,_; =
Drive measurable impact. o = :

THE EXECUTIVE ROADMAP

> 0 - 6 - 06 - 0
, O

]
/o
3]

pik iy © Pl
R B & =
e Sy -
INVENTORY IDENTIFY PILOT WITH CONNECT Al BUILD SCALE INTO
THE PROJECT HIGH-FRICTION HUMAN TO BIM AND GOVERNANCE EXECUTIVE
RECORD WORKFLOWS REVIEW PROJECT CONTROLS BEFORE SCALING INTELLIGENCE

Understand what data

you have, where it lives,

how it is used, and

what is missing.

EXECUTIVE QUESTIONS

* What data do we
have today?

= Where is it stored?

* Who owns it?

* What is unreliable

or incomplete?

Focus on the processes
that create the most
rework, delay, or

unnecessary cost.

EXECUTIVE QUESTIONS

= Where do teams |ose
the most time?

« What causes rework
or confusion?

= Which decisions lack

clarity or data?

OUTCOMES THAT COMPOUND

@ Clear priorities

@ Faster decisions

KEY INSIGHT

Do not start
with the tool.

Run controlled pilots
that prove value while
keeping humans in
the loap.

EXECUTIVE QUESTIONS

+ What is the pilot
scope?

* Who will review and

approve?

‘What is success

measured by?

Start with the workflow.

DISCIPLINE TODAY. INTELLIGENCE TOMORROW. VALUE FOREVER.

® Lower cost of risk

Integrate models, cost,
schedule, and field data
50 Al works with the

full context.

EXECUTIVE QUESTIONS

= How will Al access
EIM and data?

= What systems must
be connected?

= How do we maintain
data integrity?

Establish standards,

review gates, permissions,

and accountability

before expanding.

EXECUTIVE QUESTIONS

= What are our review
gates?

= Who is accountable
for decisions?

* How do we maintge

risk and security?

@ Stronger rmance
i

Expand value across
projects and teams
with dashboards,
insights, and foresight.

EXECUTIVE QUESTIONS

= What metrics drive
executive insight?

« How do we compare
projects and risks?

= What decisions get
better over time?

nﬂ Sustainable advantage

WHAT SUCCESS LOOKS LIKE

Decisions are faster and more confident.

Risk is visible and managed early.

@
8% Teams spend less time chasing answers.
A

Margins improve and stay protected.
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Sources and
Methodology

This guide is built on credible research,
industry standards, and real-world
construction experience.

Our goal is clarity, accuracy,
and practical relevance.

SOURCE CATEGORIES

I

Standards Industry Reports
and Guidelines and Research
= 180 19650 series + McKinsey & Company
« AlA E203™ » Dodge Construction
« AGC CT00 Netwark
+ FMI Corporation

ConsensusDocs 310
Autodesk State of

Our approach combines evidence-based research with applied construction

-

Regulatory
and Legal

FAR / DFARS Sections
MIST Cybersecurity
Framework

Privacy Act of 1974
State Al Governance
Initiatives

Case Law and Contract
Precedents

Owner and
Contractor Sources

Owner RFPs and
Guidelines

Contractor Capability
Statements

Internal Project
Lessons Learned
Claims and Dispute

Patterns

practice to produce guidance that is both credible and actionable.

* NISO Al RMF
Design & Make
= NIST Al Risk
+ Procore Construction
Management
R
Framework 2pals
+ KPMG Global
Construction Survey
METHODOLOGY
@ couect
==

ANALYZE

SYNTHESIZE

We gather data from standards, research, platforms, and real-world projects.

We evaluate for relevance, credibility, and applicability to construction workflows.

We identify patterns, risks, opportunities, and governance implications.

We review findings with industry experts and adjust for practical accuracy.

APPLY

&
(3]
@ vaupate
(s

We translate insights into guidance leaders can use to make better decisions.

IMPORTANT NOTES

@

This guide reflects the state of
knowledge as of May 2026.
Technology, standards, and
regulations continue to evolve.

&2

This guide is for informational
purposes only and does not

constitute legal, technical,

or professional advice.

BETTER INFORMATION. STRONGER GOVERNANCE. SMARTER CONSTRUCTION.

%

==

Technology
and Platform Data

» Platform Documentation

{Autodesk, Procore, etc.)

+ Al Product White

Papers

= Public APl and

Integration Standards

+ Cybersecurity Advisories

and Best Practices

INTERIOR PAGE
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O 0

Expert Input
and Practice

Interviews with
Industry Leaders
Workshops and
Rounctables

Subject Matter Expert
Contributions

Field Implementation

Experience

OUR COMMITMENT

We are independent, practical,
and focused on outcomes.

We do not endorse specific
products or platforms.

We help leaders make
informed decisions—with
clarity and confidence.

@

Always consult with your legal,
risk, and technical advisors
to apply these insights to

your specific projects.



The future of
construction &y
WI" be :Z::E:::rommon g

intelligent. M e

still be led 9
by people. . | A

Clear rules. ; =
Defined authority. ol
Managed risk.
Al won't replace judgment. i3
But it will amplify it. )
The companies that succeed o000
will be those that combine T :
better information, stronger VAN L ADeRste
governance, and human Accountability.
leadership at every step. Judgment.
Purpose.

That is how we build trust,
deliver value, and leave
a legacy that lasts.

Construction is too important
for anything less.

INFORMATION. GOVERNANCE. LEADERSHIP.
That is the Critical Stack.

EDITOR

Jeffrey Dorf

Jeffrey Dorf is a construction advisor, author,
and publisher focused on helping owners,
contractors, and design professionals

use information, technalogy, and governance
to deliver better outcomes.

@} jd@jeffreydorf.com

THAT 1S HOW WE BUILD WHAT MATTERS.

.

,”..
/]

>.< CRITICAL
<~ STACK
CONSTRUCTION INTELLIGENCE
FOR A HIGHER STANDARD

Independent guidance.
Practical insight.
Stronger projects.

= :
(@) critical-stack.com Beftonbui,
|
AP
W
P o
BETTER INFORMATION. STRONGER GOVERNANCE. HUMAN LEADERSHIP.
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