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Abstract

Construction cranes are extensively utilized in engineering projects, handling tasks ranging from steel structure installation and
material transportation to equipment hoisting, prefabricated component assembly, and beam slab lifting. These machines operate
across tonnage categories including super-large, large, and medium-sized models. Characterized by their extended working radius,
stringent positioning precision requirements, complex operational conditions, and specialized technical expertise, cranes play a
pivotal role in both economic efficiency and safety management within the construction industry.This paper addresses the stability
issues in truck-mounted crane operations by establishing a mathematical model for crane outrigger bearing capacity based on static
equilibrium principles. Through analyzing the coupled relationships between crane self-weight, load weight, boom geometric
parameters, and outrigger layout, an analytical expression for four outrigger bearing capacity is derived, providing theoretical support
for safe crane operation.
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