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#F1 ORELEAE I (kg/m®)
Tab.1 Mix ration of concrete(kg/m®)
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Fig.2 Deformation gauge installation and calibration
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Fig. 3 Time history curve of lateral pressure and deformation(lateral pressure;0. 5MN)
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Tab. 2 Ultimate compressive strength of concrete under different lateral streses and different strain rates( MPa)

N AR (/s)
& 73 (MND Swm/ [ G5

107° 107 107°
Al 43.500 49. 089 48. 489
A2 48. 311 19. 656 53.211
0 0 A3 52,478 51. 811 52. 444
HE 48.096 50. 185 51. 381
BRIRE 9.1% 3.2% 5.6%
Bl 67.322 70. 600 70. 056
B2 — 69.533 68.978
0.25 6% B3 — 66. 900 66. 867
¥IE 67.322 67.500 68. 633
RIRZE — 1.6% 2.6%
C1 58. 900 69. 956 73.956
C2 59. 889 69. 600 71. 689
0.5 12% C3 62.678 68.167 79. 711
0 () 60. 489 69. 241 76. 833
BRIRE 3.6% 1.6% 3.7%
D1 76. 667 71. 444 77. 244
D2 73.911 76.567 76.978

0.75 18% D3 — 75. 689 —
H{E 75. 289 74,567 77.111
RIRZE 1.8% 1.2% 0.2%

El 81.878 — —

1.0 24%
¥E 81.878 — —

eI Y R L Y TR S N U N E R S AL D)

Tab. 3 Increased percentage of the peak strength of concrete with strain rates increasing( %)

P A R (/)
il & 77 (MND fu/ f. -
10 ° 10 * 10 3
0 0 0 4. 34 6.83
0.25 6% 0 0. 26 1.95
0.5 12% 0 14.47 | 27.02
0.75 18% 0 —0.96 | 2.42
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Tab. 4 Fitting curve parameters values Tab.5 Increased percentage of the peak strength of
fu/f " b IEEX concrete with lateral stresses increasing( %)
0 1. 003 0.03415 0.976 il F g ful £ T 25 S 3 (/)
w/ fe -
6% 0.9976 | 0.00975 0. 848 (MR o> ot
12% 1.003 0.1351 0.998 0 0 0 0 0
18% RG-SR E 0. 25 6% 39.97 34. 50 33.58
0.5 12% 25.77 37.97 49. 54
0.75 18% 56.54 | 48.58 | 50.08
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Tab. 6 The peak strain of the concrete

under biaxial loading pressure(10 *)

W FE H3 AR AL (/)
oo | T T e [ w0
0 0 8.010 | 7.691 | 7.476
0.25 6% 10.423 | 13.230 | 12. 463
0.5 12% 11.471 | 11.197 | 14.925
0.75 18% 12.890 | 10.581 | 13.393

T A T OLE(E R AR 5 B TO AN TR U A8 1Y U AE
Tab. 7 Ratio of peak strain of different conditions and the

peak strain of uniaxial compression without lateral pressure

7 N AR (/)
o | 10° | 10 | 10°
0 0 1.00 0. 96 0.93
0.25 6% 1.30 1. 65 1. 56
0.5 12% 1.43 1. 40 1. 86
0.75 18% 1.61 1.32 1. 67
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Fig. 5 Fitting curve of concrete peak strain and lateral stresses
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Tab. 8 Fitting curve parameter values
AR AR (/8) a b ¢ R R
10 ° —21.05 31.09 8.2 0.9872
10 * —427. 4 88 8. 14 0.743
10 * —452.7 115. 2 7.403 0. 9965
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Tab. 9 Concrete elastic modulus under biaxial cases(GPa)
% H , N AR (/)
fw/ fe
(MN) 10 ° 10 * 10 °
0 0 16.588 | 13.487 | 13.802
0.25 6% 16.518 | 15.845 | 12. 265
0.5 12% 11.657 | 12.934 | 13.730
0.75 18% 12.427 | 17.279 | 16. 391
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Fig.7 Damage forms of concrete under different lateral stresses and different strian rates
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Experimental Study of Concrete Rate
Effect in Biaxial Compression State

ZHENG Jin-cheng, LEI Min, PENG Gang, WANG Qian-feng

(College of Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, Hubei, China)

Abstract: Biaxial compression experiments of C30 concrete cube specimens subjected to lateral stress
of four levels and three orders of magnitude loading rate were completed respectively by using Large-
multifunctional Triaxial Testing Machine designed and manufactured by China Three Gorges
University. Concrete strength properties and deformation characteristics under the action of different
lateral stresses and loading rates were discussed systematically. Results show that both lateral stress
and loading rate can improve concrete peak strain, but lateral stress exerts greater influence on the
peak strain of concrete. Rate-sensitivity of concrete decreases along with the lateral stress increases.
In the case of lateral stress, concrete modulus of elasticity decreases with the increase of strain rate;
the ascending part of stress-strain curve becomes steeper, the curve becomes fuller, and the residual
strength becomes higher. In the case of biaxial compression, the descending part of stress-strain curve
becomes flatter than that of without lateral stress. With the increase of lateral stress, the descending
part of stress-strain curve becomes flatter and flatter; the curve becomes fuller without significant
spike at peak value, and the residual strength becomes higher.

Keywords: concrete; biaxial compression; strain rate; experimental study



