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Key Technologies of Boom-type Roadheader Construction for Small-section Hydraulic Tunnels
in Water Conservancy Projects
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[Abstract] Small—section hydraulic tunnels feature restricted clearance and intensive interference among
excavation, mucking and support operations. Drill—and—blast excavation may also cause vibration, overbreak,
underbreak and long ventilation downtime. Drawing on recent mechanical excavation practices in diversion and
water—conveyance tunnels, this paper defines the applicability of boom—type roadheaders and develops a
construction system covering geological verification, equipment selection, zoned cutting, continuous mucking,
rapid support and environmental control. The analysis shows that successful application depends not merely on
cutting power, but on identifying rock strength and joint conditions, checking machine dimensions and
maneuverability, dynamically adjusting cutting parameters, and matching excavation with support and haulage.
A technical review of a small—section irrigation tunnel in Guangxi is presented, with measures for weak
interlayers, water—rich zones, cutter protection in hard rock and safety management in confined spaces. The
proposed methods provide a reference for non—blasting construction in Class -V surrounding rock.
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