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Fig. 1 Failure of test specimen under 2 MPa confining pressures with loading rate from 107°/s to 1072/s
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Tab. 1 Concrete peak stress statistics

WE{H )V 71/ MPa
[l [/ MPa
JingkER/1073s7! JngkE AR/ 1074s™! JngkER/107s ™! Iz =R/ 10727
0 22.28/~ 23.90/7.27% 26. 87/20. 60% 31.59/41.79%
2 28.08/- 31.30/11. 47% 34.44/22. 65% 41.18/46. 65%
5 32.79/- 37.98/15. 83% 46.24/41. 02% 50. 93/55.32%
10 34. 46/~ 41.33/19. 94% 50. 19/45. 65% 59.96/74. 00%

TE /7 HEUE N 7, /7 Je B AR 45 1 B B84 0R

IR 1 ORIEL 2 R B 0 s AR A T e, D A A P A ] L HOIR DG TR AR A IR ELI ) S
B MES BAE AR AR AN (LA 107 /s S aidi 5 ) | b 206 F i 4805 AN [ Bl R B0 T TR 58 A1 R
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Fig. 2 Peak stress changing with loading rates Fig. 3 Peak stress changing with confining pressures
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(5): Fig. 5 Relationships between amplitude of peak stresses
o/f,=1+ (a+ blgé)03/ﬁ (5) and loading rates
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Tab. 2 Peak strain of concrete

WE{E R 7F /107

[l &/ MPa
IR/ 1077s7! TR /1074s7! T ER /1073 Iz =R/ 10727
0 3.330/- 3.841/15.32% 4.146/24. 50% 5.155/54. 80%
4,005/~ 4.182/4. 40% 5.289/32.05% 7.013/75.10%
5 4.724/~ 4.370/~1.50% 6. 774/43.39% 10. 866/130. 03%
10 4.579/- 5.263/14. 94% 10. 500/129. 29% 12.274/168. 03%

TE /7 BEUE RN AR , /7 T BRI ARS 45 1 BB 540R

25 ) 3 ) 0 2 5 10
lgé/s™ a,(0,) / MPa
P 7 W R AR BN 258 A AR 1 P8 VAR A2 Bl Rl IR A2
Fig. 7 Peak strain changing with loading rates Fig. 8 Peak strain changing with confining pressures
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Fig. 12 Changes in damage variables with loading rates under different confining pressures
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Fig. 13 Changes in damage variables with confining pressures under different loading rates
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Mechanical properties of concrete under confining pressure after cyclic loading

YANG Naixin" *, CHEN Denghong >, PENG Gang"*, XIAO Jie"*, XU Tonglin" *
(1. Collaborative Innovation Center of Geological Hazards and Ecological Environment in Three Gorges Area in Hubei
Province, Yichang 443002, China; 2. College of Civil Engineering & Architecture, China Three Gorges University ,
Yichang 443002, China)

Abstract: Afier 25 cycles of loads ( the lower limit of load is 140 kN, the upper limit of load is 260 kN, the
frequency is 0.1 Hz) , the triaxial compression tests for different confining pressures (0, 2, 5, 10 MPa) of water
saturated concrete under different loading rates (the response range of strain rate of concrete under seismic load is
107°/s ~107/s) are carried out, and the peak stress and peak strain of concrete and damage characteristics are
analyzed in this study. The analysis results show that after cyclic loading: (D with the increase of the loading rates,
the peak stress and the peak strain of concrete increase gradually, and the growth rate of damage variables slows
down ;@ with the increase of the confining pressures, the peak stress and the peak strain of concrete increase
gradually. The growth rate of the damage variables is slowing down, but the D-value of damage limit is becoming
larger. Based on the experimental results mentioned above, an empirical formula for the dynamic peak stress of
concrete with the confining pressures and loading rates after cyclic loading is obtained from the experimental tests.
And an empirical formula for the dynamic peak strain of concrete with the confining pressures and loading rates after

cyclic loading has also been got based on the above test results.

Key words: concrete; water environment; confining pressure; cyclic load
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