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How Fabrication-Level BIM and Algorithmic Scoring

ing

mitigate structural risk before construction begins.

Presented by Roots BIM LLC.
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The Cascading Failure of Structural Ambition
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Congestion 1s a critical threat to project delivery. The challenge 1s no longer
structural instability-it 1s the physical impossibility of construction.
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Where On-Site Improvisation Fails

> Coupling Beams

Beam-Column Joints - . . Coninesl, “high=sinwar
stress connectors.
High-density multiaxial = ——

intersections. : ; /

o -
o
™ .
Shear & Core Walls i Pile Caps
Heavily reinforced '\ Foundation chokepoints.
lateral load elements. MU
N > S
Relying on field ) ; |
teams to manually S
resolve conflicts | )
in these critical Transfer Slabs ]:E i i
AL Eiffznﬁizi"iﬂ,ﬁl"g H‘iﬂ I J Seismic Confinement Zones
QUEII'E!I'ITEEd ) Dense boundary elements

rework.

preventing ductile failure.




The Engineering Paradigm Shift

The Past: Reactive Drafting The Future: Predictive Engineering
Method: 2D Reinforcement Drawings Method: PRRCACATAGN1-vel
: : BIM Analytics
P : Manual checking; D _ Algorithmic rule-
st visually dependent ® bl based validation
i : Placement simulated
ST Conflicts discovered on- & ‘
Detection: site during installation @ Detection: I?efnre a single bar
1s cut
: P Treats rebar as exact
Asset Level: Eﬁg;s Clely 22 SiLsotils - Asset Level: physical geometry
(LOD 400-500)
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Defining Rebar
Congestion Analytics

Specific
Bend Radii

Exact Bar

g - NPT | Calculated
iameters Saddr - Lap Lengths
7 e 1 AN 5@‘;3 Coupler Geometry
N 74| N I e P & Placement
Required

Concrete Cover

Rebar Congestion Analytics uses high-LOD structural BIM
models to digitally evaluate reinforcement density, spacing
compliance, and constructability before site mobilization.
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The Algorithmic Validation Engine

The Inputs

RUaTSHI

Data
Feeds

The Processing Core
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 [CHK]
« [CHK]
« [CHK]
« [CHK]
+ [CHK]
« [CHK]
« [CHK]

Minimum clear spacing
Aggregate size constraints

ACI / Eurocode / IS provisions
Concrete pour accessibility
Clash proximity thresholds
Coupler accessibility zones

Anchorage feasibility

—>

Validation
Rules

Q&

The Outputs

ALERT: Rebar Clash
\_/ Detected (Zone 2A)

WARNING: Pour Accessibility
Constraint (Section C)

CRITICAL: Coupler
Proximity Violation

oty

flagged
safety-orange
warning icons

pushing into
the next phase




Predictive Flagging in the Interface

p
= | &3 £ D Search A Computational analysis D) - 0O x

File Structural x Analysis Deparitment +

i % g kW Ty o '
Impossible bending: Stacking conflicts:
Radii that violate Vertical buildup
material limits. exceeding allowable
space.

Overlapping bars: f Impossible bending: Restricted vibration Stacking conflicts: . Unsafe cover deviations:
Absolute physical i Radii that violate zones: Gaps too small Vertical buildup Bars breaching
clashes. material limits. for concrete vibrators. exceeding allowable fire/corrosion
space. | protection layers.
'L'x Faw Fa . . rFa . JJ

Transforming QA/QC from reactive visual checking into proactive computational intelligence.




Constructability Scoring: Quantifying Buildability

P =
Constructability Index
2 | : : = O T L
PTG T L snallbdlP i | 5= [
[ R € ]
= . i L - Clashes are binary;
LU L T TR | LU | g | [P0 [ | ) [y constructability i
P —— — spectrum.
D Advanced platforms
88/100 62/100 assign measurable
ratings to assemblies,
Reinforcement Density Ratios Installation Sequence Complexity Labor Accessibility mGVing be}fﬁl’ld

“does it fit?" to “how

efficiently can it be
built?”

g il

91/100 95/100

100 0 100

Concrete Flow Simulation Crane Handling Prefabrication
Compatibility Limitations Readiness
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Actionable Project Intelligence

Risk Mitigation

Instantly identify and isolate
high-risk reinforcement areas
before they disrupt the
critical path.

Schedule Protection

Prevent schedule-killing
delays caused by rework,
missing materials, or physical
impossibility on the deck.

L/

)

H 1
Field Coordination
Pre-map likely installation
challenges to brief on-site
teams with precise, solvable
data.

S

Assembly Optimization

Target specific highly-
congested structural zones for
prefabricated cage optimization
and off-site assembly.




Shrinking Margins for Error

iﬁ@g% |
S3327¢
- e
R
NS 28
SR
As global infrastructure scales in
complexity, the margin for on-site )
improvisation disappears. We can no 4
longer afford to ‘figure it out in the field.

Industrial Facilities Transportation Infrastructure ) | Seismic-Resistant Structures




The Structurally Intelligent Workflow

Simulate: Generate LOD
400-500 geometry.

- Validate: Run algorithmic
spacing rules.

The outcome is not just
a coordinated model. Itis
a structurally intelligent

construction workflow that
designs how it gets built,

not just what gets built.

Execute:
Constructibility-tested
deployment.

Optimize: Adjust for
density and flow.

Sequence: Map labor
and crane logistics.
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The Next Horizon oo or continos. {0}
of Reinforcement

Robotic rebar E

.f"uu’
prefabrication %El i
integration. =

Machine-learning-based CEQb r Jff:_
| congestion prediction. <> [t

-
&\H o
o x
Al-assisted rebar
optimization & ég[} T
automated routing.

}

BIM models will soon stop merely representing reinforcement.
- They will actively, autonomously evaluate real-world build efficiency.
RIS
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Engineering How
It Gets Built

In advanced structural engineering, the
challenge is no longer just designing strength.
It is designing constructability.
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|[EMAIL] info@rootsbim.com | [WEB] www.rootsbim.com | [TAGS] #BIM #StructuralEngineering #RebarDetailing #AEC #VDC
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