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Fig. 1 Concrete pavements anti-fatigue theory
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Fig. 2 Diagram of force analysis for CTCP structure
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Research on application of cross tensioned concrete pavements
to heavy axle loading traffic

GUO Chao"', ZHANG Min-jiang', LU Zheng-ran'’, YU Bao-yang'

( 1.School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China;
2.School of Civil Engineering, Jilin Jianzhu University, Changchun 130117, China )

Abstract: To improve the poor anti-fatigue performance and easily cracking characteristics of plain
cement concrete pavements, cross tensioned concrete pavements (CTCP) were proposed to suit the
heavy axle loading traffic conditions, and their anti-fatigue mechanism was deeply analyzed combining
with existing concrete fatigue location survey data. Furthermore, the step-by-step tensioning method
of prestressed reinforcement was put forward according to the development process of concrete fatigue
damage. Firstly, 24 h later after finishing concrete pouring, the prestressed reinforcement was
tensioned to 30% of design axis force, which could decrease concrete initial cracks effectively. Then,
while reaching the design age of concrete, the prestressed reinforcement was tensioned to the full
design axis force, which could counteract the temperature load and part pavements tensile stress
caused by heavy axle load, ensuring the concrete pavements in 3D compression state under normal
working situation. Thus, the objective of increasing concrete anti-fatigue performance in the second
stage was reached through preventing concrete cracks from arising and extending. Finally, a practical

instance testifies that the CTCP are appropriate for heavy axle loading traffic.

Key words: heavy axle loading traffic; cross tensioned prestress; concrete fatigue; cement concrete

pavements



