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Fig.1 Schematic diagram of specimens (unit: mm)
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Tab.1 Mix proportion of per cubic metre of large aggregate concrete
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Fig. 2  Failure patterns of large aggregate concrete
and wet-screened concrete specimens in
biaxial tension-compression tests under

different strain rates
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Tab. 2 Biaxial tension-compression strength of concrete under different strain rates
) o 75 o3/ MPa o1/ MPa
W
A /s a=0 a=0.05 a=0.10 a=0.25 a=0. 50 a=0.05 a=0.10 a=0.25 a=0. 50 a=0o0
1075 19.29 9.80 6. 80 4.28 2.60 0.49 0.68 1.07 1.31 1.71
KR 107t 21.99  13.80 8.50 5.48 3.10 0.69 0.85 1.37 1.55 2.02
BEELE 1073 2417 16.80 10. 40 6.28 3.72 0. 84 1. 04 1.57 1. 86 2.38
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oy MIREE L PURRIE o1 RIREE L PURIARIE o J N ST H
1205 120——2=
-0-a=0.05 -0-0=0.05
100} -&-a—010 100 - &-a=010
-¢-a=0.25 -e-0=0.25
80} - a=0.50 80 -o- #=0.50 A
\c . . -
< 60f
S
40+
20+
0 £ ! !
10-% 10+ 10-° 102
&/s™!
(a) KHFHEEE L (b)Y i VR 8 1
B3 RELIIERERNLEEKE S

Fig. 3 The increasing percentage of compressive strength of concrete with strain rates
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Fig. 4 The increasing percentage of tensile strength of concrete with strain rates
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Fig.5 The decreasing percentage of compressive

strength of concrete with stress ratio
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Fig. 7 Failure criterion of concrete under different strain rates
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Experimental study of dynamic strength of large aggregate concrete
under biaxial tension-compression

CHEN Ren-jin, SHEN Lu, SONG Yu-pu®

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: To investigate the mechanical properties of concrete under biaxial dynamic stress and
different strain rates, the biaxial dynamic tension-compression tests under different stress ratios and
strain rates on the specimens of 1arge aggregate concrete and wet-screened concrete were carried out by
using the large-scale triaxial static and dynamic test system. The effects of stress ratio and strain rate
on the biaxial tension-compression strength of concrete were studied systematically. The experimental
results show that the biaxial tension-compression strengths of the two kinds of concrete are lower than
uniaxial tension or uniaxial compression strength. The dynamic strength not only varies with the
different stress ratios, but also increases with the increase of the strain rates. Biaxial tension-
compression failure criterion of concrete considering stress ratio and strain rate is established in normal

stress space, which can provide experimental basis for the nonlinear analyses of hydraulic structures.

Key words: large aggregate concrete; wet-screened concrete; biaxial tension-compression; dynamic

strength; failure criterion



