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Study on dynamic response and failure mode of track beam of intake

tower under rockfall impact
Zheng Jianyue', Wang Gaohui', Chen Ming'*, Qi Zhiyong®, Xue Bing®, Yuan Jin®
(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan, Hubei 430072, China;
2. China Yangtze Power Co. , L.td, Wuhan , Hubei 430072, China. )

Abstract: The mountainous areas in southwestern China are high-risk areas for earthquakes, and under strong
earthquake action, they are prone to rock rolling disasters, which is an important hidden danger affecting the
safety of the ancillary buildings of high dams. A numerical model is established to investigate the damage
mechanism of the track beam of the intake tower under rockfall impact, and the reliability of this simulation
method is verified through impact testing. What’ s more, the effects of rockfall impact angle, diameter, and
velocity on the damage mode of the track beam were compared and analyzed. The results show that after the
track beam is impacted by rockfall, the damage form is characterized by crushing at the impact point, forming
tensile cracks, generating shear cracks at both ends, forming bending cracks in the midspan, and forming

oblique shear cracks penetrating to the support; the reinforcement in the beam undergoes bending deformation,
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showing obvious punching characteristics. The likelithood of secondary damage to the track beam following

impact from a rolling stone at various angles is minimal. When the incident angle of rockfall is less than 45°, the

larger the incident angle, the smaller the reflection angle, and when the incident angle is greater than 45°, the

opposite rule holds. When the impact angle is 60°, the damage to the track beam is most significant. The degree

of damage to the track beam is positively correlated with the diameter and impact velocity of rockfall. When the

impact energy of a 1.0m rockfall is greater than 5749J, the track beam will be damaged and fail, affecting the

normal operation.

Key words: rockfall impact; rail beam; numerical simulation; dynamic response ; damage mechanism
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Fig.1 Schemram of field test of rockfall impact arch dam
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Fig.2 Schematic diagram of the numerical simulated rock-
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Fig.3 Comparison of numerical simulation results and test results of rockfall impacting arch dam
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Fig.4 Schematic diagram of rockfall impacting the intake tower model
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Fig. 9 Cloud map of concrete tensile damage after impact on track beams
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Fig. 10 Maximum stress envelope diagram of the rein-
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Fig. 11 Injury mechanism of the track beam
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Fig.12 Damage diagram of rockfall impacting track beams from different angles
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Fig.13 Changes in kinetic energy and speed of rockfall when impacting the track beam at different impact angles
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Fig.14 Energy change diagram when rockfall impacts the track beam at different speeds
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Fig.15 Damage diagram of rockfall impact track beams with different diameters
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Fig.16 Concrete damage drawing of 1.0m rockfall impact the inlet tower at different speeds
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