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Tab. 1 Mixture proportions of concrete

) fi¥/kg )
7K /kg KR/ kg IR/ kg W¥/kg DK-6 I8k /g
5~20 mm 20~40 mm 40~80 mm
120 214 53 549 442.5 442.5 590 214
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Fig. 2 Failure patterns of saturated concrete (107/s) Fig. 3 Failure pattern of dry concrete(1:0.50)
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Tab.2 Biaxial dynamic compressive strength of saturated, natural and dry concrete
e BRA7T e 8
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- Gz BT 1:0 NLJIHE 1:0.25 Ji J3HE 1:0. 50 W J3HE 1:0.75 NA3H 1:1..00
WA AR TR WA RR TR WmE RSk T iR Ak T Rt A% T
1 15.63 17.79 20.27 2435 2634 25.79 29.15 27.01 28.78 23.12 25.41 26.78 2336 23.36 2244
S 2 15.58 19.13 19.43 25.82 24.66 26.61 26.65 25.67 2650 2391 25.71 27.17 23.44 2344 26.08
10 3 15.62  20.96 21.32 24.11 25.69 27.13 24.07 27.82 2671 2245 2231 2631 2191 2191 2555
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1 23.52  21.51 21.13 29.65 28.53 27.07 32.59 29.37 29.50 29.41 30.71 27.20 29.41 26.05 26.71
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of three graded large aggregate concrete (1:0.50)
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Fig. 5 Stress-strain curves of saturated concrete
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Tab.3 Vertical peak strain under different water contents

B [ e 1 AE /1076

R INwALE A
MAEEE 1075 /s NAER 1074 /s NAER 1072 /s NAER 1072/s

1:0 2 090 1 990 1 830 1720

1:0.25 2590 2 460 2 320 2 190

T4 1:0.50 2 380 2310 2250 2 120
1:0.75 2290 2190 2110 2 070

1:1.00 2210 2150 2 100 1930

1:0 2 180 2150 2110 2 080

1:0.25 2 650 2 620 2 600 2 480

LA 1:0.50 2570 2 560 2 490 2 420
1:0.75 2 460 2430 2310 2 190

1:1.00 2230 2210 2100 2 040
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Fig. 6 Relationships between stress ratios and vertical peak strain
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Experimental analysis of compressive properties of three-graded
large aggregate concrete under biaxial compression

ZHANG Qi-lu, YANG Sai-li, WANG Li-cheng
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; By using a large static and dynamic electro-hydraulic servo-controlled testing system, the dynamic
compressive tests of three-graded large aggregate concrete with three kinds of water content (i.e. dry, natural and
fully saturated) are carried out under different stress ratios (1:0, 1:0.25, 1:0.50, 1:0.75, 1:1.00) and strain
rates (107/s, 107*/s, 107/s, 107/s). In the test analyses, the effects of water content on the biaxial dynamic
compressive strength of the three-graded large aggregate concrete are studied. A dynamic compression failure
criterion of the large aggregate concrete is proposed. The experimental analysis results show that the compressive
strength of the saturated concrete increases at the high strain rate, and decreases at the low strain rate. Comparing
with the uniaxial compression, the compressive strength reaches the maximum value at the stress ratio of 1:0.5. It
is found from experimental studies that the major factor influencing the failure pattern of the three-graded large
aggregate concrete is the stress ratio. The dynamic ultimate compressive strength increases with an increase in water
content, while the static ultimate compressive strength decreases with an increase in water content. The specimen
under the uniaxial compression has less deformation than that under the biaxial compression, and the peak strain of

the specimen is found to increase with the decrease of the strain rate.

Key words: three-graded large aggregate concrete; dynamic biaxial compressive strength; water content; stress-

strain curves



