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Application of Power-duration Curve and Critical Power in Predicting Cycling Performance
QIAO lJie

(Shanghai No.2 Sports School, Shanghai 201100, China)

Abstract: Objective: To determine the accuracy of predicting the time to exhaustion (TTE) of cyclists
under a certain power according to the critical power (CP). Methods: Four TTE experiments with dif-
ferent power outputs were conducted on 10 elite endurance cyclists. The power settings were Wingate
average power (P,,), maximum oxygen uptake power (P,s), Ventilatory anaerobic threshold power
(Pyr), and the power corresponding to maximal lactate steady state (Pw.ss) respectively. The TTE test
was completed twice. The CP and TTEc (predicted value) were obtained in the first result, and the
TTEm (test value) was obtained in the second. Shapiro-Wilk was used to test the normal distribution
of the data, the coefficient of variation was used to analyze the intra-subject reliability of TTE, and
the paired T-test was used to detect the difference of TTE between the two groups. Results: The CP
calculated according to the power-duration curve was 251+21w. According to the two-parameter for-
mula, the TTEc was 00:54+00:09mm:ss (Pyi,), 03: 31+£00: 42mm:ss (P, 11: 11+£02: 81mm:ss (Pyy)
and 65:53+10:12mm:ss  (Pwss) respectively. In the the second test, the TTEm of four different power
experiments was 00: 31+00: 07mm:ss  (Pyi), 03: 48+00: 34mm:ss (P, 12: 59+03: 56mm:ss (Pyr)
and 59: 24+10: 35mm:ss (Pwss).- Compared with the measured value of P, the TTEc increased by
74.2% (P<0.01). Compared with the TTEm, the TTEc of the maximum oxygen uptake power (Pyw)
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and the anaerobic threshold power (Pyr) decreased by 1% and 7% respectively, but there was no sig-
nificant difference. While the TTEc of lower intensity Pyss increased by 11% compared with TTEm
(P < 0.05). Conclusion: If the CP is used to predict the time to exhaustion at a certain output power,

the best range may be the cycling event of 2 to 15 minutes.
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culated Critical Powers Tested in the First Group
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