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Study on the Variation Patterns of
Human Fatigue Under High-Temperature and High-Humidity Conditions
Bai Ling Sun Liangliang Hu Yue Su Xiaowen Yuan Yanping
( Southwest Jiaotong University, School of Mechanical Engineering, Chengdu, 610031 )

[ Abstract]  This study aims to investigate the impact of high-intensity labor on human physiological responses and subjective
fatigue under high-temperature and high-humidity environments. By simulating on-site construction conditions (temperature: 35°C,
humidity: 70% RH), nine healthy participants were recruited for personalized high-intensity exercise experiments. Key indicators,
including heart rate, blood pressure, skin temperature, oral temperature, tympanic temperature, and subjective fatigue index, were
monitored. Results revealed that high-temperature and high-humidity environments significantly exacerbated physiological stress:
heart rate, skin temperature, oral temperature, tympanic temperature, and subjective fatigue index increased markedly (p < 0.05),
while physical work efficiency (measured by grip strength) declined significantly (p < 0.05). No significant difference was
observed in mental work efficiency (p > 0.05). The study elucidates fatigue accumulation patterns and associated health risks under
such extreme environmental conditions, providing a scientific basis for optimizing construction environment management and
formulating labor protection measures.
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Table 1 Physiological indicators and their measuring instruments
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Table 4 Personalized exercise program for subjects
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