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The Building: Civil, Structural,
Fire/Life-Safety &
Construction Execution
The plant can dominate the developed site. Indoors, its share
follows the layout — and the slab is an expensive place to
discover that the next rack cannot stand, roll or reconnect.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS WHY THIS MATTERS

T H E  L O A D  T H A T  R O L L S  I N

~2,300 kg/m² (~470 psf) footprint average; obtain OEM foot/wheel reactions

Footprint pressure screens the bay; feet and wheels
decide whether the complete floor assembly carries
the wet rack
The cited NVL72 mass divided by its footprint is an area
average. Obtain OEM support reactions and movement states
before checking tiles, pedestals, slab bearing and the complete
delivery route.

HPE, NVIDIA GB200 NVL72 QUICKSPECS V6 · AS-OF 2026-09
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THE DEFINITIVE GUIDE TO AI DATA CENTERS THREE ACTS

T H E  R E F R A M E

In an AI factory, mechanical and
electrical plant can dominate the
developed site — while the white-to-
gray split inside the building follows
its actual layout.
The slab, shell and site are expensive to alter under live racks. Reserve
plant, service routes and structural load paths together; a power
roadmap does not specify future rack mass.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS PART 6

A C T  I

Concrete is a bet on a
density you can't see
Typology, slab and anchorage constrain the racks you can land.
Translate the power roadmap into declared wet masses and movement
states before buying structural reserve.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.1

T H E  F I R S T  F O R K

Integrated build, powered shell, or retrofit?

Greenfield integrated
(build-to-suit)

Powered shell + tenant fit-
out

Retrofit / brownfield

S O  W H A T

A powered shell delivers optionality only if its load paths, plant space and interfaces support the declared future rack envelope.

New utility service and site works can take
years; compare complete accepted-service
paths

—

Owner carries the density risk: slab, plant,
and fit-out committed together

—

IT generation often baked into the design
basis

—

Best for a durable, well-forecast workload
at scale

—

Shell goes early; fit-out deferred to the
last responsible moment

—

Density risk splits: developer owns the
shell, tenant owns the fit-out

—

High reversibility — but only if the shell is
dimensioned to the ramp

—

The speculative and multi-tenant answer—

Fastest only when inherited power,
structure, cooling and approvals meet the
service date

—

Capped by the inherited slab, power, and
water — physics, not choice

—

Bridge capacity and modest-density
inference

—

When the inherited cooling envelope no
longer fits, the retrofit bill climbs steeply

—
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.1

T H R E E  G E N E R A T I O N S ,  O N E  S H E L L

The ramp the building must survive

~250 MW-class IT
(reference design)
Design power for a single modern AI
building — legacy halls drew 5–30 MW
NVIDIA DSX FACILITIES INFRASTRUCTURE
DESIGN GUIDE V2.0, REFERENCE-DESIGN
OVERVIEW, EXAMPLE-SITE SIZING TABLE · AS-
OF 2026-08

132 kW nominal TDP:
115 kW liquid + 17 kW
air
NVIDIA GB200 NVL72 by HPE nominal
rack TDP — the density inverting white and
gray space
HPE, NVIDIA GB200 NVL72 BY HPE DATA
SHEET, OCTOBER 2026 EDITION. · AS-OF
2026-10

~600 kW
Rubin Ultra Kyber, announced: ~600 kW
per-rack planning figure, boundary
unpublished
NVIDIA GTC · AS-OF H2 2027 ROADMAP (GTC
2025); 2028 REPORTED JULY 2026
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.7

T H E  S T R U C T U R A L  C A S E A wet rack versus the floor it lands on

A passing rack position does not release a failed route
Illustrative rack R · installed and rolling states

Installed · rack R Rolling · rack R

Rack R
force F

Rack R
force F

same rack

Bay slab

F / A: average Each foot: check
Average ≠ point-load rating

Rack R
Wheel reactions
× handling factor

Trench cover

Wheel path stops at failed cover
Replace the cover, inspect, recheck

Installed and route both pass
Release the move

Any surface on the route fails
Hold the move; replace and inspect

Guide scenario · Source: Guide derivation · as of Sep 2026
Footprint average only screens the bay. Obtain foot/wheel reactions, support geometry, center of gravity,
and rolling factors; compare them with like-for-like floor-assembly ratings.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.2 · 6.7

T H E  M A S T E R  F O R K

Four floors, one question: can it take the
wet rack?
FLOOR SYSTEM RATING POSTURE HOSTS WET NVL72 RACKS? WHEN TO CHOOSE IT

Legacy raised
access floor

Manufacturer-specific uniform,
concentrated, rolling, and ultimate
ratings

Only after reaction-level verification;
otherwise use a qualified load path or
slab bypass

Existing halls where the complete
assembly and support path are
verified

Existing slab-on-
grade

Soil, concrete, joints, reinforcement
and support reactions govern

Only after as-built and movement-state
checks

Retrofit where the verified slab
and subgrade carry the actual rack

New engineered
slab-on-grade

Thickness and reinforcement follow
loads, soils and serviceability

Yes, within its verified static and rolling
load envelope

Greenfield dense halls where land
and geotechnics support this load
path

Elevated structural
slab (framed)

Member-governed — you pay for
every pound of wet load and coolant

Yes, if designed for it, at higher
structural cost

Multi-story and land-constrained
layouts
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.2

K E E P  T H E  D E N O M I N A T O R  V I S I B L E

~10 kN/m²
Rack-only area average over an assumed 1.44 m² bay
allocation — separate from an accepted floor rating
The cited 1,472 kg rack gives about 10 kPa over 1.44 m². Add
CDUs, pipe and service loads; feet and wheels still need their
own checks. Chapter 6.2 derives the load path.

HPE GB200 QUICKSPECS V6, SEPTEMBER 8, 2026, SUPPLIES THE 1,472 KG FILLED-RACK MASS · AS-OF 2026-09
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.7

H E A V Y ,  P L U M B E D ,  A N D  E N E R G I Z E D

Ip = 1.5 (scoped)
Seismic force and qualification follow the adopted
code, assigned risk category, component function,
and consequence
Ip = 1.5 and special certification are scoped requirements, not
universal data-center labels. Verify the project basis before
sizing anchors, restraints, and flexible connections.

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, NIST GCR 23-037 · AS-OF 2026-10
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.7

T H E  A N C H O R A G E  F O R K Slab anchors or a braced raised floor: qualify each restraint path.

Anchoring to the slab is direct; a raised floor adds a path to prove
Section through a ~1.5 t GB200 wet rack with a high centre of gravity

A · SLAB-ON-GRADE direct to slab

~1.5 t
GB200 wet rack

high CG

overturning
moment
M = Fp × hCG

seismic force
Fp at CG

manifold on a
flex connection

base frame

structural slab

or: isolation

frame
isolator
slab

Anchor bolts tie the frame into the slab
ASCE 7-22 Ch 13 anchorage · Ip = 1.5 (where required)
Ip multiplies into every anchor’s design force

Or isolate: decouples the rack from ground motion

B · RAISED ACCESS FLOOR via floor or anchors

same rack

tiles on pedestals

seismic
brace

structural slab

Restraint reaches the slab: through-floor anchors
or an engineered floor.
Verify OEM reactions, floor assembly and bracing.

Every pipe and cable crossing a moving plane needs flex for the required travel.

Schematic with sourced mass · Source: NIST + Hewlett Packard Enterprise · as of October 2026

Direct slab anchors shorten the restraint path. A raised-floor route must qualify its bracing, pedestals,
connections and slab anchorage; coolant and electrical crossings must accommodate movement.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS PART 6

A C T  I I

The shell, the skin, and the
vetoes
Envelope, fire protection and receptor limits can each delay opening.
Adopted codes, permit conditions and insurer requirements must close
together before construction freezes their interfaces.

AIDATACENTERGUIDE.COM 12 / 38



THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.3

T H E  B I L L

What the building costs — and where the
money goes

$11.3M/MW
Global average facility build cost per MW,
shell and core — up ~6% year over year
JLL, 2026 GLOBAL DATA CENTER MARKET
OUTLOOK · AS-OF 2026-01

~$15-
20M/MW
Goldman's May 2026 build cost per MW for
next-gen AI data centers; scope
unpublished
GOLDMAN SACHS GLOBAL INSTITUTE, 'TRACKING
TRILLIONS: THE ASSUMPTIONS SHAPING THE
SCALE OF THE AI BUILD-OUT' · AS-OF 2026-
05

~13-14%
Shell and structure share in one illustrative
cost split that includes land
MASTT, 'DATA CENTER CONSTRUCTION' GUIDE,
COST BREAKDOWN TABLE · AS-OF 2025
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.3

S E T  I T  B E F O R E  V A L U E  E N G I N E E R I N G  C A N  R E A C H  I T

RC II typical; IV if designated
Assigned risk category changes the applicable
design-load basis — settle it before structure and
envelope freeze.
ASCE 7 Risk Category IV follows assigned use and
consequence; it is not automatic for every data center. A
stronger owner brief can add resilience, with its cost explicit.

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, NIST GCR 23-037 · AS-OF 2023
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.5

D E T E C T ,  S U P P R E S S ,  C O N T A I N

The four-way suppression fork
OPTION COLLATERAL TO IT STOPS LI-ION RUNAWAY? INSURABILITY POSTURE

Pre-action sprinkler
(double-interlock)

Water exposure if discharged;
extra interlocks can delay water
delivery

Cooling and propagation control depend on
the battery configuration

Adopted code, listing and insurer
basis govern

Clean agent (FK-5-1-
12 / inert gas)

Low residue; room integrity and
HDD acoustic exposure matter

Oxygen removal does not stop internal cell
runaway; control heat and propagation
separately.

A supplement where approved;
preserve the required water
system

Water mist Lower water use for its listed
design envelope

Acquire configuration-specific evidence;
mist is not generic BESS approval

Check the exact listing, enclosure
and hazard

Oxygen-reduction
(hypoxic)

No suppression discharge;
occupied-space exposure remains

Ignition prevention within a validated
envelope is not runaway-test equivalence

AHJ, insurer and worker-
protection requirements all apply
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.5

T H E  I N S U R A B I L I T Y  G A T E

Adopted fire code, listings and the
insurer each constrain the cooling
fluid and battery installation. Close
the requirements together before
ordering equipment.
FM requirements can add to the adopted code and contract. A late fluid
or battery veto costs re-engineering and time-to-power; neither
party's approval substitutes for the other's.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.5

T H E  B A T T E R Y  R O O M  I S  N O T  T H E  D A T A  H A L L

UL 9540A, 6th edition
(published March 2026)
UL 9540A Ed. 6 adds vent-gas ignition and large-
scale fire testing; installation approval remains
configuration-specific
Retain off-gas detection, compartmentation and explosion
control where required by the selected installation basis;
match the supplied configuration to its report and system
listing.

UL CODE AUTHORITY, UNDERSTANDING UL 9540A AND NFPA 855 · AS-OF 2026-03-13
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.8

T H E  N E I G H B O R S  H A V E  A  M E T E R

Designing to the fence line

60 / 55 dBA
Residential property-line limit, day/night,
Northern Virginia counties; the permit
governs

PRINCE WILLIAM COUNTY CODE §14-4(A)–(B),
ORD. 25-62 · AS-OF 2025-10

~6 dB
Point-source far-field spreading; arrays and
reflections need a receptor model
ASHRAE HANDBOOK, SOUND AND VIBRATION,
LOGARITHMIC DISTANCE ATTENUATION. · AS-OF
2017

20-200 Hz
The hum band that dBA discounts, façades
pass, and neighbors litigate over
H. G. LEVENTHALL, LOW FREQUENCY NOISE AND
ANNOYANCE, NOISE & HEALTH 6(23):59–72 ·
AS-OF 2026-10
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.8

F I N A L  R U L E ,  S P E C I F I C  E Q U I P M E N T

≤850 MMBtu/h / ≤24 consecutive mo / 25 ppm NOx at 15% O₂

The ≤850 MMBtu/h temporary-turbine category has
a 24-month boundary; it is not an emergency-engine
exemption
Use the January 15 final rule and July 16 correction, effective
August 17, 2026. Check combustion-turbine category, starts,
fuel and hours; RICE and site permits have separate
requirements.

EPA FINAL RULE 2026-01-15 AND TECHNICAL CORRECTION 2026-07-16, EFFECTIVE 2026-08-17. · AS-OF 2026-07-16
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THE DEFINITIVE GUIDE TO AI DATA CENTERS PART 6

A C T  I I I

Speed is the product
The building earns nothing until it is energized, accepted, and GPU-
ready. The last act is about schedule: prefabrication, phased turnover,
and a trades shortage that no amount of capital fixes quickly.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.4

W H A T  S I X  M O N T H S  I S  W O R T H

~$12–13B/GW-yr

Contested gross AI-cloud revenue per GW-year:
what a six-month slip forgoes, an input to the
schedule case
The single-source gross estimate is not contribution margin or
NPV. Deduct operating and commercial costs; pay for
acceleration only when the package advances accepted,
revenue-earning service.

SEMIANALYSIS · AS-OF 2026-06
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.4

T H E  P R E F A B  D E C I S I O N

All-in-one modules, component skids, or stick-built?

All-in-one containerized
(ISO)

Component skids + PODs
(stick shell)

Stick-built (reference)

S O  W H A T

Compare accepted-service dates, installed geometry and interface responsibility. Factory speed loses its value when utility, site
readiness or testing controls completion.

Shipping envelope and on-site joined
geometry are different constraints

—

Qualify rack, cooling, service and
replacement clearances for the offered
product

—

Customization changes factory
repeatability, testing and commercial
scope

—

A candidate for edge, bridge or larger
joined-module installations

—

Prefab repeatable power and cooling
packages; qualify each generation's
interfaces

—

The shell absorbs customization; the hall
keeps full density

—

A common hyperscale option; compare
actual factory slots and site dependencies

—

Oversize loads typical — the haul route is
a design input

—

No transport limit on geometry; fully
bespoke

—

Repeatable details are possible; field labor
and weather still govern execution

—

Full electrician and pipefitter load lands
on site

—

Very-high-density custom halls and
constrained urban sites

—
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.4 · 6.6

T H E  M O D U L A R  D I V I D E N D

~36%
Modeled schedule cut vs pure stick-built: the
dependency schedule shows the time saved
The dependency schedule must connect factory completion to
site interfaces, utility power and accepted tests. Moving labor
off site does not remove the factory hours or field handoffs.

SEMIANALYSIS, THE WILD WILD WEST OF LEGO DATACENTERS · AS-OF 2026-07
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.4 · 6.6

T H E  W A S T E  F I G U R E

78.8%
Onsite waste cut, modular vs stick-built, in a 59-case
building study; not for DC budgets
Count only onsite waste, on matched boundaries; factory
waste and transport sit outside the figure. It is a building-
sector average, so do not carry it into a data-center budget.

ASCE JOURNAL OF MANAGEMENT IN ENGINEERING · AS-OF 2024

AIDATACENTERGUIDE.COM GO DEEPER: AIDATACENTERGUIDE.COM → CH 6.4 24 / 38



THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.6 · 2.1

I L L U S T R A T I V E  —  S T A T E D  A S S U M P T I O N S

The cooling package reaches accepted
service in week 22
Assumed Chapter 2.1 instance: site 12; delivery 14; utility 18; authority 20 weeks.
A self-powered rig flushes isolated piping; installed CDU startup and tests require
utility.

Install after both site readiness and delivery max(12, 14) + 3 = 17 wk

Independent flushing rig: 2 weeks 17 + 2 = 19 wk

Utility-dependent startup 1 week, then FPT/IST 2 max(19, 18) + 1 + 2 = 22 wk

Authority release gates final acceptance max(22, 20) = 22 wk

Flip: site readiness slips to week 18 18 + 3 + 2 + 1 + 2 = 26 wk

Protect site readiness: beyond week 14, it delays service 22 wk → 26 wk

Utility later than week 19 delays startup: utility at 24 gives service at 27. Civil at 18 gives
26. Chapter 6.6 states all bounds; 2.1 owns the GAO schedule method.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.6

T H E  E X P O S U R E  A R O U N D  T H E  P A C K A G E

Market context is not a dependency
schedule

>160 wk
Reported standard power-transformer lead time — qualify the
reserved delivery slot
WOOD MACKENZIE · AS-OF 2026-05

~$14M/mo
STL's modeled monthly delay cost for an indicative 60 MW US
project, not your damages
STL PARTNERS, PREVENTING MULTIMILLION DOLLAR DATA CENTRE LOSSES
THROUGH REPORTING · AS-OF 2025-03
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.6

P L A N  T H E  A C T U A L  C R E W  A N D  S E Q U E N C E

Trade supply and build duration frame
the risk

~10k vs ~7k
Reported annual trade exits versus entries — acquire the package
staffing commitment

IEC 2023 EMERGING LEADERS REPORT PROJECT FINDINGS · AS-OF 2023

18–24 mo
Reported physical-build range — accepted service also needs power
and completed tests

MASTT, TYPES OF DATA CENTERS · AS-OF 2026-04
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.9

I S O L A T E  T H E  A C T U A L  E N E R G Y  S O U R C E S

≈800 mA
800 VDC through an assumed 1,000 Ω gives 0.8 A:
potentially fatal contact; assess the arc separately.
De-energize and verify the isolation boundary. Assess actual
DC shock and arc hazards, stored energy and separate feeds;
even a sub-50 V system can present burn or arc exposure.

U.S. OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION, 29 CFR 1926 SUBPART V APPENDIX C, 2025 CFR EDITION, III.D.1, PRINTED P. 509 ·
AS-OF 2026-08-24
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.9

T H E  C H E M I S T R Y  C A R R I E S  A  S U P P L Y  C H A I N

$10.5-12.5B nominal (2024-2036)

3M's PFAS settlement and manufacturing exit
changed fluid supply — they did not qualify every
alternative
The named fluid brings spill-response, exposure-control,
recovery and disposal duties. Check composition, warranty
and supply; Chemours and 2CRSi evidence remains in Chapter
5.5.

3M 2025 FORM 10-K, NOTE 17 · AS-OF 2024-2036
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THE DEFINITIVE GUIDE TO AI DATA CENTERS CH 6.6

T H E  T H R O U G H - L I N E

The building is finished when it is
commissioned, not when it is built —
and the slab is the one mistake you
cannot commission your way out of.

AIDATACENTERGUIDE.COM 30 / 38



THE DEFINITIVE GUIDE TO AI DATA CENTERS SUMMARY

T A K E  I T  H O M E

What to do Monday
01 Reserve the declared rack and movement-load envelope; a power roadmap alone does not size a slab.

02 Use footprint pressure to screen; accept feet and wheels against matching complete floor-system ratings.

03 Set risk category, component Ip and owner criteria at kickoff; Risk Category IV and Ip = 1.5 are not
universal.

04 Close adopted code, listings, insurer conditions and worker protection before freezing fluid and battery
choices.

05 Compare factory and site packages on accepted service; qualify interfaces, final geometry and the haul
route.

06 Assign OFE custody and remedies in Chapter 2.4; track energized, tested and accepted megawatts.
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THE DEFINITIVE GUIDE TO AI DATA CENTERS AIDATACENTERGUIDE.COM

THE DEFINITIVE GUIDE TO

AI Data Centers

This deck is the map. The guide is the territory — every number
here is dated, sourced, and kept current in the full chapters.

Ch 6.1 Typologies and the white-to-gray inversion

Ch 6.2 Slabs, structure, and the density-ramp pour

Ch 6.5 Fire, life-safety, and the insurability gate

Ch 6.6 Execution, phased turnover, and the trades gap

READ THE FULL PART, WITH EVERY SOURCE AND DERIVATION, AT AIDATACENTERGUIDE.COM
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THE DEFINITIVE GUIDE TO AI DATA CENTERS APPENDIX

S O U R C E S

Every figure in this deck traces to the guide’s dated register
(1/5)
HPE, NVIDIA GB200 NVL72 QuickSpecs V6 · as-of 2026-09 ·
https://www.hpe.com/us/en/collaterals/collateral.a50009224enw.h
tml

NVIDIA DSX Facilities Infrastructure Design Guide v2.0,
reference-design overview, example-site sizing table · as-of
2026-08 · https://docs.nvidia.com/dsx/facilities-
infra/reference-design-overview

HPE, NVIDIA GB200 NVL72 by HPE data sheet, October 2026
edition. · as-of 2026-10 ·
https://www.hpe.com/psnow/generateDDS/NVIDIA%20GB200%20NVL72%20
by%20HPE%20data%20sheet-PSN1014890104MYEN.pdf

NVIDIA GTC (Jensen Huang); DCD, Tom's Hardware · as-of H2 2027
roadmap (GTC 2025); 2028 reported July 2026 ·
https://www.tomshardware.com/pc-components/gpus/nvidia-shows-
off-rubin-ultra-with-600-000-watt-kyber-racks-and-
infrastructure-coming-in-2027

HPE GB200 QuickSpecs V6, September 8, 2026: system dimensions
and loaded-with-fluid mass; the guide range uses its own class-
mass screening assumptions. · as-of 2026-09 ·
https://www.hpe.com/us/en/collaterals/collateral.a50009224enw.h
tml

HPE GB200 QuickSpecs V6, September 8, 2026, supplies the 1,472
kg filled-rack mass; the guide assumes 1.44 m² allocated per
rack for this screening calculation. · as-of 2026-09 ·
https://www.hpe.com/us/en/collaterals/collateral.a50009224enw.h
tml

Hewlett Packard Enterprise · as-of 2026 ·
https://www.hpe.com/us/en/collaterals/collateral.a50009244enw.h
tml
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National Institute of Standards and Technology, NIST GCR 23-037
(January 2023) · as-of 2026-10 ·
https://www.govinfo.gov/content/pkg/GOVPUB-C13-
e4070470d13f926cea425706ad5da815/pdf/GOVPUB-C13-
e4070470d13f926cea425706ad5da815.pdf

JLL, 2026 Global Data Center Market Outlook · as-of 2026-01 ·
https://www.jll.com/en-us/insights/market-outlook/data-center-
outlook

Goldman Sachs Global Institute, 'Tracking Trillions: the
assumptions shaping the scale of the AI build-out' (2026-05-01)
· as-of 2026-05 ·
https://www.goldmansachs.com/insights/articles/tracking-
trillions-the-assumptions-shaping-scale-of-the-ai-build-out

Mastt, 'Data Center Construction' guide, cost breakdown table ·
as-of 2025 · https://www.mastt.com/guide/data-center-
construction

National Institute of Standards and Technology, NIST GCR 23-037
· as-of 2023 · https://www.govinfo.gov/content/pkg/GOVPUB-C13-
e4070470d13f926cea425706ad5da815/pdf/GOVPUB-C13-
e4070470d13f926cea425706ad5da815.pdf

EN 16750:2017+A1:2020, clauses 5.5-5.6 (design concentration =
lowest applicable ignition threshold minus 0.75 percentage
point O2); Mueller, SUPDET 2017 (method and paper-archive
example) · as-of 2020-11 ·
https://standards.iteh.ai/catalog/standards/sist/b72d8757-fb3e-
4910-b2fa-813532810eaa/sist-en-16750-2017a1-2020
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UL Code Authority, Understanding UL 9540A and NFPA 855; ANSI
publication record dated 2026-03-13. · as-of 2026-03-13 ·
https://www.ul.com/thecodeauthority/knowledge/understanding-UL-
9540A-NFPA-855

Prince William County Code §14-4(a)–(b), Ord. 25-62 (adopted
2025-10-28, effective 2026-05-01), library.municode.com; Prince
William County enforcement page, pwcva.gov/noise. ATCS for
Fairfax County Department of Planning and Development, Zoning
Administration Division, Electrical Substations & BESS — Noise:
Findings & Recommendations, final technical report (30 April
2025), Northern Virginia Noise Ordinances section and Table 1:
Prince William and Stafford Counties enforce daytime and
nighttime maximum permissible sound levels of 60 dBA and 55 dBA
for residential areas; Loudoun County 55 / 55 dBA; Culpeper
County 75 / 65 dBA; Norfolk 57 / 52 dBA. · as-of 2025-10 ·
https://www.fairfaxcounty.gov/planning-
development/sites/planning-
development/files/Assets/Documents/zoning%20ordinance/proposed%
20amendments/Noise-Report.pdf

ASHRAE Handbook, Sound and Vibration, logarithmic distance
attenuation. · as-of 2017 ·
https://handbook.ashrae.org/Handbooks/F17/SI/f17_ch08/f17_ch08_
si.aspx
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H. G. Leventhall, Low frequency noise and annoyance, Noise &
Health 6(23):59–72 (2004), roughly 10–200 Hz; Bray & Dominici,
narrative review, arXiv 2610.03975 (2026-10-02; authors report
acceptance for publication in Noise & Health), tones near 70–
140 Hz in cases with spectral detail. · as-of 2026-10 ·
https://arxiv.org/abs/2610.03975

EPA final rule 2026-01-15 and technical correction 2026-07-16,
effective 2026-08-17. · as-of 2026-07-16 ·
https://www.govinfo.gov/content/pkg/FR-2026-07-16/pdf/2026-
14371.pdf

SemiAnalysis ('To Boldly Go', Jun 2026) · as-of 2026-06 ·
https://newsletter.semianalysis.com/p/to-boldly-go-the-case-
for-space-datacenters

SemiAnalysis, The Wild Wild West of LEGO Datacenters · as-of
2026-07 · https://newsletter.semianalysis.com/p/the-wild-wild-
west-of-lego-datacenters

ASCE Journal of Management in Engineering · as-of 2024 ·
https://hub.hku.hk/handle/10722/355028

GAO Schedule Assessment Guide, December 2015, method reference;
guide scenario authored September 8, 2026. Durations are
assumptions, not market lead times. · as-of 2026-09-08 ·
https://www.gao.gov/products/gao-16-89g

Wood Mackenzie (Ben Boucher), reported by Data Center
Knowledge, 2026-05-04 · as-of 2026-05 ·
https://www.datacenterknowledge.com/build-design/ai-data-
center-boom-rewires-us-power-supply-chain
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STL Partners, Preventing multimillion dollar data centre losses
through reporting (report summary and 2025-03-27 press release)
· as-of 2025-03 · https://stlpartners.com/research/preventing-
multimillion-dollar-data-centre-losses-through-reporting/

IEC 2023 Emerging Leaders report project findings (survey of
IEC member contractors); the Build.inc / Fortune restatements
trace to this 2023 report. · as-of 2023 · https://ieci.org/iec-
2023-emerging-leaders-report-project-findings-to-assist-iec-
member-contractors/

Mastt, types of data centers · as-of 2026-04 ·
https://www.mastt.com/blogs/types-of-data-centers

U.S. Occupational Safety and Health Administration, 29 CFR 1926
Subpart V Appendix C, 2025 CFR edition, III.D.1, printed p.
509; GovInfo final text read September 8, 2026. · as-of 2026-
08-24 · https://www.govinfo.gov/content/pkg/CFR-2025-title29-
vol8/pdf/CFR-2025-title29-vol8-part1926-subpartV-appC.pdf

3M 2025 Form 10-K, Note 17 (filed 2026-02-03); the Q2 2026 Form
10-Q repeats the figures · as-of 2024-2036 ·
https://investors.3m.com/financials/sec-
filings/content/0000066740-26-000014/mmm-20251231.htm
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Figures are resolved by reference from the guide’s claim register at build time (Second edition · September 2026
(first published July 2026)) — a number appears here only as it appears, dated and sourced, at
aidatacenterguide.com. Newer data may exist: check the live register.
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