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Detailed Explanation

Reliability-Centered Design (RCD) for transfer chutes shifts focus from generic dimensional standards to

function-driven, evidence-based design decisions grounded in the specific duty cycle, material

characteristics (e.g., abrasivity, moisture, lump size), and system-level reliability targets of mining

operations. Central to RCD is the identification and ranking of functional failures—such as spillage,

blockage, structural fatigue, or excessive wear—that compromise throughput, safety, or availability—and
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mapping them to root causes (e.g., impact erosion, sliding abrasion, dynamic loading resonance). The

specification mandates quantitative design criteria: chute geometry must satisfy minimum trajectory

containment angles and velocity decay profiles; liner materials must meet validated wear-rate thresholds

under representative slurry or dry-rock impact conditions; and structural supports must accommodate

both static mass loads and transient impact forces with defined safety margins against fatigue failure.

Furthermore, RCD embeds maintainability by specifying modular liner replacement protocols, access

point locations, inspection intervals tied to predictive wear models, and sensor-ready mounting

provisions for real-time condition monitoring (e.g., acoustic emission, temperature, or strain sensing).

This holistic approach ensures transfer chutes are not merely 'built to last' but 'designed to perform

reliably' within their operational envelope across 10–20+ years of service.

Key Components

# Component

1 Functional Failure Mode & Effects Analysis (FFMEA)

2 Wear-Rate-Driven Liner Selection Matrix

3 Dynamic Load Path Integrity Verification

Applications

# Application

1 Design of high-capacity ore transfer chutes in underground and open-pit mines

2
Retrofitting legacy chutes to meet modern reliability KPIs (e.g., >95% uptime, <2 unscheduled

interventions/year)

3
Integration of digital twin inputs (e.g., DEM-simulated material flow) into RCD validation

workflows

Related Concepts
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# Concept

1 Failure Modes, Effects, and Criticality Analysis (FMECA)

2 Discrete Element Method (DEM) Simulation

3 Asset Criticality Assessment
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