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Research on biaxial dynamic mechanical properties of concrete after
high temperature under combined static and dynamic loads
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Abstract: Due to the complexity of the experiment, the research on the dynamic mechanical properties of
concrete under complex stress conditions after high temperature has been less, but in building fires and
defense and military protection projects, concrete structures are mostly under the combined action of
multiaxial stress and impact loads. In order to study the biaxial dynamic mechanical properties of concrete
after high temperature under combined static and dynamic loads, a true triaxial static and dynamic
comprehensive loading experimental system is used. A true triaxial test machine is used to apply biaxial
axial pressure in advance, and the SHPB test device is used to apply dynamic load to concrete specimens
after atmospheric temperature (25 ‘C) and 200, 400, 600, 800 °C high-temperature, respectively, finding

the regularity of the dynamic mechanical properties of concrete under the biaxial stress state after high
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temperature. The test results show that: temperature change is the main influencing factor of the biaxial
dynamic mechanical properties of concrete after high temperature, and strain rate change is the secondary
factor; when the temperature is higher than 400 °C, the stress-strain relationship curve shows a yielding
platform, and the concrete toughness is significantly improved than under low temperature. 200 °‘C is the
transition temperature of biaxial dynamic compressive strength of concrete after high temperature. When
the temperature continues to increase, the biaxial dynamic compressive strength decreases significantly.

Keywords: concrete; high temperature; combined static and dynamic loads; mechanical characteristics;

strain rate
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Table 1 Basic parameters of cement
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Table 2 Concrete mix ratio and performance index

IKIK B KU/ kg b /kg
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Fig. 1 High-temperature heating system
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Fig. 2 True triaxial static and dynamic comprehensive

loading experimental system
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Fig. 3 Application of combined static and dynamic loads
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Fig. 4 Concrete specimen before and after high temperature
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Fig. 5 Loading method for combined static and dynamic loads
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Table 3 Test results of concrete under combined static and dynamic loads

after high temperature

o . IR o LR WU 8l e A 4 U A B
R/ C R N N
AR s YU/ MPa /1073 A /1073 PUERE/MPa
1% 42.33 215.79 2.70 4. 26 50. 56
2% 41. 29 214. 36 2.71 4.29 56. 57
25
3% 38. 82 200. 99 2.67 4.27 55. 89
SH51(E 40. 81 210. 38 2.69 4,27 54. 34
1% 44. 67 237.20 3. 30 4. 89 45.63
2% 48. 35 240.75 3.31 4. 84 49. 26
200
3 44,77 247.27 3.35 4. 82 51.81
SERME 45. 93 241.74 3.32 4. 85 48. 90
1% 50. 19 171. 24 4.18 6. 86 38.82
2% 53. 26 176. 24 4.16 6.79 39. 62
400
3% 53. 49 163. 31 4. 11 6. 81 42.16
FHME 52. 31 170. 26 4.15 6. 82 40. 20
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Fig. 6 Biaxial dynamic compressive stress-strain curve of

concrete after high temperature
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Fig. 7 Biaxial dynamic compressive stress-strain curve of

concrete specimens after partial high temperature
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Fig. 8 Curves of concrete compressive strength, biaxial dynamic

compressive strength and temperature after high temperature
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