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Abstract: Aiming at the issues of driver’s fatigue caused by working environment of monorail
cranes in underground transportation, an analysis method of driver’s operating comfort was presented
based on biomechanics simulation and surface electromyography experiments. A driver-operating sys-
tem biomechanics coupling model was constructed by Anybody, and the fatigue characteristics of the
drivers during operation were quantitatively analyzed. The results show that the average muscle acti-
vation of biceps brachii is as 0.171, with the maximum muscle force of 106.9 N, while the muscle acti-
vation of gastrocnemius is as 0.288, with the maximum muscle force of 235.6 N; the overall fatigue
level of the drivers lower limbs is greater than that of the upper limbs. The accuracy of the simulation
results was verified by EMG experiments. The relative error is less than 15% , and the correlation co-
efficients all are more than 0.966(P < 0.05).
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Tab.1 Each percentile size parameters of human body

ERIE 5 50 95
S L\‘Ei/mm 289 313 338
i /kg 1.28 1.62 2.11
, K /mm 216 237 258
N
it kg 0.65 0.84 1.11
K /mm 170 183 196
T4 —
i /kg 0.35 0.43 0.51
K /mm 428 465 505
PN — .
it /kg 6.56 8.04 10.60
K 338 369 403
/J\ﬂiE k)x /mm
it /kg 1.77 2.43 3.39
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JiEp —
ikt /kg 0.68 0.812 0.98
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Fig.1 Constraint model of driver’s overall kinematics
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Fig.2 Musculoskeletal model of human driver
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Fig.4 Curves of muscle strength of upper limb
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Fig.5 Curves of upper limb muscles’ activation
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Fig.6 Curves of muscle strength of lower limb
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Fig.7 Curves of lower limb muscles’ activation
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Tab.2 Calculation results of each muscle
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Fig.9 Overall discomfort of the driver’s upper limb
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Fig.10 Overall discomfort of the driver’s lower limb
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Fe A (2 i /mm R/ kg
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