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Abstract; To assess the labor intensity of construction personnel in ultra-high-altitude tunnels, this
study employed theoretical analysis to define evaluation indicators and used wearable devices to monitor
physiological changes during various construction phases in a specific ultra-high-altitude tunnel.
Subsequently, labor intensity and efficiency of different tasks were calculated. Results reveal that the
physiological indicators of different tasks are significantly different. Specifically, cardiovascular loads of

the workers installing secondary lining steel bars exceed the hygienic limits, and peripheral oxygen
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saturation (Sp0O,) levels of the mechanical operators is lower than the standard values. Labor intensity is

classified as Grade V for installing secondary lining steel bars, Grade III for bottom plate construction and

arch steel bar binding, and Grade II for installing secondary lining waterproof cloth and for mechanical

operations. At an altitude of 4 700 meters, the labor efficiency ranges only from 76% to 88% compared to

the plain areas. To match the workload in the plain areas, the labor input must be increased by

approximately 13. 63% to 31. 58% depending on the process.

Keywords: ultra-high-altitude tunnel;

labor efficiency
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