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Tab. 2 The peak strain changing with strain rate

) oy 75 3 R
3¢ 4¢/9)
10 °/s 10 */s 10 %/s 10 %/s
0 2.79/0.0% 2.18/—22.19%  3.58/27.69% 4.69/37.86%
10 2.74/0.0% 2.57/—11.72%  3.82/44.53% 3.66/58.15%
50 3.50/0.0% 2.72/—6.38% 3.83/41.77% 4.44/52.07%

3 WE(ENAE OX107°) Bl AL K R 41 B0 ok s fh {8

Tab. 3 The peak strain changing with pore water pressure cycles

oy 75 3 R
&R EL (O
10 °/s 10 */s 10 %/s 10 %/s
0 2.79/0.0% 2.18/0.0% 3.58/0.0% 1.69/0.0%
10 2.74/—1.79% 2.57/17.89% 3.82/6.70% 3.66/—21.96%
50 3.50/25.45% 2.72/24.77% 3.83/6.98% 4.44/—5.33%
100 / 3.22/47.711% 3.27/—8.66% /

200 / 2.98/36.70% 3.28/—8.38% /
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Fig.3 The peak strain changing with strain rate Fig. 4 The peak strain changing with pore

water pressure cycles
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Tab.4 min tri-axial test
1 6 U (VO
107" /s 1074 /s 1074 /s 1072 /s
0 2.855 2.358 1. 986 1. 809
10 2.185 1. 751 1. 862 1. 755
50 3.254 2.998 1. 802 1. 832
100 — 2.995 2.113 —

200 - 3.012 2.102 —
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Tab.5 tin tri-axial test

I A R

1 R EL (VO :
10 °/s 10 /s 10 3/s 10 #/s
0 0.548 0.413 0. 357 0. 454
10 0. 459 0. 409 0. 504 0.668
50 0.443 0. 490 0.501 0.518

100 — 0.452 0. 496 —

200 — 0. 360 0. 402 —
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Damage Property Analysis of Concrete Subjected to Conventional
Tri-axial Compression under Cyclic Pore Water Pressure

LIANG Hui'*, PENG Gang'?, TIAN Wei"*, HUANG Shi-chao'**

(1. Geological Disasters in the Three Gorges Area, Hubei Province, and the Ecological Environment of Collaborative Innovation Center,
Yichang 443002, Hubei, China; 2. College of Civil Engineering and Architecture of China Three Gorges University. Yichang 443002,
Hubei, China)

Abstract: Conventional tri-axial compression experiment of concrete was carried out at different strain
rates (107°/s,107"/s,107%/s and 107?/s) and with different numbers of cycle of pore water pressure
(0,10, 50, 100 and 200 times), respectively; peak value variation of concrete strain, stress-strain
curve and damage characteristics were analyzed. Results show that with the same number of cycles of
pore water pressure, the peak values of strain entirely present an increasing trend with the increase of
strain rate; while at the same strain rate, the variation of peak strain is not obvious with the variation
of cycle numbers of pore water pressure. At low and medium strain rates (10 *~10 */s), number of
cycles of pore water pressure has larger impact on concrete damage. When the number of cycles
reaches up to 200 times, pore water pressure produces larger damage of concrete. Through the
analysis of dynamic damage and failure mechanism of concrete subjected to cyclic pore water action, it
is known that the destruction process of concrete is actually the formation, expansion and penetration
of internal cracks, and also is a process of generation and accumulation of damage. When damage
reaches a certain level, macroscopic damage of concrete happens, and concrete loses bearing capacity.
Keywords: conventional tri-axial compression experiment; number of cycles; pore water pressure;

damage and failure



