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Executive Summary: The 1.4 Million Sq. Ft. Net-Zero Challenge

The Mandate The Approach - The Outcome
A mixed-use commercial development targeting Roots BIM LLC transformed the federated BIM model into | P _
Net-Zero Operational Carbon. The requirement a carbon-accountable digital twin. We moved beyond | 20 '3/ e UGUIT ETM RRe 0 S oy ‘
was absolute accountabillty: audit-ready ESG geometry to embed lifecycle intelligence (A1-C modules) | O (from 428 to 342 kgCOe/m?) ¥
reporting and quantifiable embodied carbon directly into the model elements. .
: : . 428 kgCO.e/m
during the design phase, not after. | 5 \
- . | 342 kgCO,e/m?
NET-ZERO % FEDERATED > CARBON-ACCOUNTABLE |
OPERATIONAL BIM MODEL DIGITAL TWIN : -
CARBON 0/ material optimisation via ﬁj
GEOMETRY 1 8 A coordination e

UNCOORDINATED OPTIMIZED

1 00 cy automated, audit-ready
O data trall for investors

BIM DATA @ —_

. e AUDIT-READY e
ESG LIFECVCLE ; :
GEOMETRY A @ —
O ! e EE——— e () — AUDIT-READY
(), DESIGN PHASE ' : ! ! INVESTOR REPORT

TECHHICAL ERUTALISM MEETS HIEH-END ED
ENGMHEERIMG PRECISION. FRANCIAL RIGDR. ARCHITECTURAL SOPRETICA




The Client Mandate:
Beyond ‘Energy Efficient’

For this 1.4 million sq. ft. development, standard
compliance was insufficient. The client required
a digital infrastructure capable of supporting
stringent green certification pathways

(LEED / IGBC / BREEAM equivalent).
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Early Quantification: » 4
Calculate decesion embodied

carben during design stages to
influence decision-making.
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Early Quantification:
@ Calculate embodied carbon

during design stages to
influence decision-making.
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ESG Alignment:

Strictly align material selection
with global ESG benchmarks.
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Auditable Reporting:
Generate transparent, trace-backed
sustainability reports for investors.
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Lifecycle Forecasting:
Enable carbon ferecasting
across lifecycle stages (A1-C).

TECHHCAL BRUTALISM MEETS HIEH-END ED
ENGMHEERIMNG PRECISION. FRMANCIAL RIB0R. ARCHITECTURAL SOPKSTICA
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' @ Lifecycle Intelligence:

Enable carbon forecasting
acoss lifecycle stages.
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The Failure of Traditional Sustainability Reporting

Late-stage substitutions & _
assumption-based reporting

o T | [ il i g sl e e i e gl B = Ry o e P S ey .l e G e g
Workflow
Inter

Reporting Phase

: Design Procurement Construction
BIM Intelligence

Workflow \ < B _J
Inter Y

Continuous data analysis & real-time carbon tracking.

RISKS

. Late-Stage Substitutions: Costly changes
required when materials fail compliance.

;JE: The ‘Greenwashing’ Trap: Reliance on
I” assumption-based reporting.

o— Disconnected Documentation: Manual
—< spreadsheets lack audit trails.

|~ Inaccurate Estimates: Inability to track carbon
impact of design changes.

TECHHCAL BEUTALISM MEETS HIEH-END FD
ENGRHEERIMNG PRECISION FRMANCIML HIBOR, ARCHTECTURAL SOPKSTICA




Strategic Pivot: From Geometry to Carbon Database

Step 1:
Model Structurin
(Metadata & EPDsﬂ

Step 5:
Automated Reportin
(ESG Metrics
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Step 2:
Quantification
(Real-time Carbon Pulse)

Step 3: Simulation
g:nst vs. Carbon
cenarios)

Step 4:
MEP Optimisation
(Service Carbon)

Roots BIM LLC restructured the federated environment.
The model ceased to be a visual tool and became a
structured database.

TECHHICAL BOUTALIEM MEETS HICH-END
SHGFHEERIMG PRECISIIN FRIANCHL MIBOR. ARCHITECTFURAL S0P




i | | | HEETEEI]I![I
Step 1: Structuring the Model for Intelligence

% Lifecycle Stage: 4 o o EPD Link: i
£33 A1-A5 (EN 15978) ; v \ & Manufacturer Specific #8842-X .| |
— " |

-

Parameter:
Supply Chain Dist: 45km,

| Parameter: 5
| Recyclability Index: 8.85,

Data is only valuable if it is structured. We tagged elements at the
material level, validating volume and density to ensure accurate mass
calculations. This creates a digital supply chain within the model.

TECWHATAL DOUTALISM MEETS FHCH-EWD
SHGFHEERING PRECISNIN FRIANCHL MIBOR. AHCHITECFURAL SOPIKSTICA
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Step 2: Real-Time Embodied Carbon Quantification

By integrating Revit schedules with the ICE database, we established a live “carbon pulse” for the project.
This baseline allowed us to benchmark the initial design before optimization.

428 kgCO,e/m?
(Initial Design)

MEP Services

Live integration with ICE
Fagade Systems Database & EPD Libraries.

Superstructure
(Concrete/Steel)
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Step 3: Simulation & Scenario Optimisation

Performance-based decision making: Trading cost for carbon.

| Scenario A: Carbon Impact: | Cost Impact:
Baseline (RCC) Standard Standard
5 Scenario B: Carbon Impact: | Cost Impact:
Post-Tensioned -12% +3%
3 ﬁczn'ilriSotC:l Carbon Impact: | Cost Impact:
ybri ee _4Q0 + 50
(SELECTED) 18% 9%

-TECHNIEAL BRUTALISM MEETS HIGH-END EDITORIAL
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Step 4: The Hidden Impact of MEP Optimisation

* Routing Efficiency: Improved duct routing reduced sheet metal tonnage. P
e Hydraulic Simulation: Optimised pipe diameters to reduce material volume.
» Waste Reduction: Implementation of modular service racks.

LOD 350-400 Reduction in MEP
il Embodied Carbon




R TSN

- Step 5: Automated ESG Reporting & Auditing

Manual spreadsheets were replaced

with direct data extraction. Roots BIM ESG Dashboard

Every num ber I'epOl'tEd to | B Verified o | | Scepe 3 Emissions B Verified ./
~investors is linked back to a e e

speci fic mo del elemen t, ; =

ensuring a 100% auditable data trail. W Susiins  AE B veriiod

_MmerialTraneahllity
IE-'nlrl Material I Velume  Carbon Foofprint  Ststus

[“H"uf’nf; Hm} EOGOMO0T 4504  -130kg003en | Virifed o

Glaring [Low-5) EO60S303 4501 | -190%gDDNed | Weefied o |

|| | concrsta ieasCarbon Mis) EDGOINT  4SBA | -1E0LGOOted | Varifed v
| | Contrete (Low-Carbon M) EO0E3507 4501 -160sgbOfet | Vaiwdof
Blating (Low-£) EDGSS303 4300 | -ISDAgOUZEd | Werdfedef

Automated Metrics

e Verified v Scope 3 Emissions
e Verified + Waste Diversion %
e Verified v/ Recycled Content




207%

Total Embodied &
Carbon Reduction -

: 1 8% B . 100% Copntr;butirr\g I;a;ctors“: |

High SCM concrete mix,
- Material Optimisation Auditable Recycled steel specification,

- (Waste Reduction) Data Trail Low-carbon fagade material. -
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The Paradigm Shift

“BIM was not used to
document sustainability—
it was used to design
design sustainability.”

e The federated model evolved into a:
v/ Carbon Calculator
v/ ESG Compliance Engine
v Net-Zero Strategy Simulator

- “By embedding carbon data directly into model intelligence, every design decision became measurable.”
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Partnering for Climate Accountability
Roots BIM LLC: Data-Driven Sustainability Infrastructure

Embodied Carbon ESG Transparency Lifecycle-Informed
Intelligence & Audit Decisions
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Design Without Data is Just an Opinion.

Net-Zero targets cannot rely on post-design analysis.
They must be engineered into the model from Day One.

Transform your portfolio into a data-driven asset.

Roots BIM LLC
TECHNICAL BRUTALISM MEETS HIGH-END EDITORIAL +1 440 836 3376 | www.rootsbim.com info@rootsbim.com



