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ABSTRACT 

Non-autoclaved concrete pipe piles are gaining attention as an environmentally friendly alternative to 
autoclaved concrete pipe piles. The purpose of this study was to investigate the changes in the impact 
resistance of a non-autoclaved concrete pipe pile with the addition of rubber. To this end, various volume 
fractions of rubber particles were used to replace the fine sand in the non-autoclaved pipe pile concrete (0%, 
5%, 10% and 15%). Additionally, the axial impact resistance of rubber modified non-autoclaved concrete 
pipe pile was studied from the concrete materials and pipe pile components through quasi-static, dynamic 
compression and splitting tensile tests and large drop hammer impact tests. And the crack propagation 
characteristics of pipe pile with cracks under the impact of drop hammer were explored based on 
experiments and numerical simulation methods. The results showed that (1) after adding rubber particles, 
the tensile-compression ratio of the rubber-modified non-autoclaved pipe pile concrete increased with the 
rubber content, and the brittleness index of concrete decreased. (2) Under the premise of satisfying the 
strength requirements of prestressed high-strength pipe pile concrete, the impact toughness index and 
energy consumption ratio of the non-autoclaved pipe pile concrete were the largest when the rubber content 
was 10%, which were 52.2% and 51.2% higher than those without rubber particles, respectively. (3) When 
the impact energy of the drop hammer is less than 40kJ, neither the autoclaved concrete pipe pile nor the 
non-autoclaved concrete pipe pile has cracks. When the impact energy of the drop hammer is greater than 
58kJ, the end of the non-autoclaved concrete pipe pile is damaged. (4) After adding rubber particles, the 
energy absorption capacity and crack resistance of non-autoclaved concrete pipe pile are improved. (5) The 
non-autoclaved pipe pile is prone to tensile and shear failure under the impact of drop hammer due to the 
synergetic effect of up traveling wave and down traveling wave. (6) When there is an initial crack in the non-
autoclaved pipe pile, the tensile stress at both ends of the crack increases with the increase of the included 
angle between the crack direction and the impact direction of the drop hammer, and the crack is easier to 
expand. When the included angle between the two is 90 °, the tensile stress at both ends of the initial crack 
is maximum, and the crack initiation and expansion time is short. In practical projects, the use of pipe piles 
with such initial cracks should be avoided. 
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