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Detailed Explanation

Rail alignment for stacker-reclaimers is critical due to their long cantilevered booms, high center-of-

gravity operation, and continuous travel over extended rail circuits (often >1 km).

Misalignment—especially cumulative deviations in vertical profile (level), horizontal curvature

(alignment), cross-level (cant), and gauge width—induces dynamic wheel-rail forces that accelerate rail

wear, cause bogie hunting, and compromise structural integrity of the machine’s gantry and slewing ring.
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The SOP prescribes a tiered survey methodology: baseline control network establishment using

GNSS/total station, high-precision track geometry measurement via inertial-guided trolleys or robotic

total stations at ?2 m intervals, and deviation analysis against nominal design geometry. Field data

undergoes rigorous QA/QC including redundancy checks, outlier rejection (e.g., using Chauvenet’s

criterion), and statistical process control (SPC) to classify deviations as acceptable, monitorable, or

corrective-action-required. Deliverables include a PDF report with annotated deviation plots (gauge vs.

distance, superelevation error heatmap), tolerance compliance tables, root-cause annotations (e.g.,

'ballast settlement at chainage 427.3–431.8 m'), and layered DXF files containing nominal rail centerline,

measured offsets, repair zones, and survey control points—all georeferenced to the mine’s local

coordinate system (e.g., WGS84 UTM Zone 50S with site-specific datum shift). Integration with CMMS

(e.g., IBM Maximo) and digital twin platforms allows automated work order generation and trend analysis

across multiple survey cycles.

Key Components

# Component

1 Geodetic Control Network

2 Track Geometry Measurement System (TGMS)

3 Tolerance-Based Deviation Classification Matrix

Applications

# Application

1 Preventive maintenance scheduling for rail realignment and ballast tamping

2
Root-cause analysis of stacker-reclaimer mechanical failures (e.g., wheel flange wear, drive

train vibration)

3
Regulatory compliance reporting for occupational health & safety (OHS) and asset integrity

management systems (AIMS)

Related Concepts
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# Concept

1 Track Geometry Management System (TGMS)

2 Mine Surveying Datum Integrity

3 Dynamic Wheel-Rail Interaction Modeling
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