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Big Data on Seismic Bracing for Cuban
Cable Trays

Overview
Performance-based optimum seismic design of cable tray systemThe seismic
performance levels of cable tray systems are presented according to current seismi.

Key Takeaways
Seismic bracing for cable trays involves lateral and longitudinal reinforcement using
modern bracing systems, informed by performance data and sensitivity analyses to
ensure structural integrity during earthquakes.Seismic Bracing Principles

Cable trays, often considered non-structural components, are critical for electrical
and communication systems. In seismic regions, bracing is essential to prevent
collapse or damage during earthquakes. Seismic bracing typically includes:

• Lateral (transverse) braces to resist side-to-side motion.

• Longitudinal braces to stabilize along the tray's length.

• Rod stiffeners or threaded rods to maintain vertical spacing and transfer forces
between tray levels.

• Rigid or cable bracing depending on tension/compression requirements and drop
length constraints . Modern bracing systems are designed to comply with building
codes such as the International Building Code (IBC), ASCE 7, and local seismic
regulations, ensuring both safety and functional continuity of electrical systems .
Design Considerations
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Seismic bracing design must account for:

• Tray configuration: Multi-level, long-span, or heavy cable trays require more robust
bracing.

• Structural connections: Roof slabs or thin metal decks may need custom brackets
to distribute lateral forces effectively.

• Load distribution: Diagonal bracing and vertical rods help transfer forces from
middle levels to upper and lower trays .

• Material selection: High-strength steel and lightweight composites improve
durability and cost-efficiency .
Big Data and Sensitivity Analysis

Recent studies use performance-based earthquake engineering (PBEE) and Latin
Hypercube Sampling (LHS) to model seismic performance of cable trays. These
methods allow engineers to:

• Simulate multiple random variables affecting tray response.

• Conduct global sensitivity analyses using regression, correlation, or variance-based
methods to identify critical factors influencing failure risk.

• Optimize bracing design by predicting potential weak points and improving
structural resilience . This data-driven approach ensures that cable tray systems are
not only code-compliant but also resilient under high seismic loads, reducing the
likelihood of damage or service interruption.
Practical Implementation

For installations similar to those in high-seismic areas:

• Regularly spaced diagonal braces are installed along the longitudinal direction.

• Vertical rods maintain spacing and transfer forces between levels.

• Custom brackets may be required for roof or floor connections.

• Simulation and sensitivity analysis guide design improvements and validate
performance under expected seismic events .
Conclusion

Seismic bracing for cable trays in Cuba or similar seismic regions should combine
code-compliant design, modern bracing materials, and data-driven performance
analysis. Using big data and sensitivity studies allows engineers to optimize bracing
systems, ensuring both safety and operational reliability of critical electrical and
communication infrastructure .
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