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Experimental study on dynamic compressive properties
of concrete under biaxial compression
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(1. School of Aeronautical Engineering, Air Force Engineering University, Xi'an 710038, P. R. China;2. College of
Mechanics and Civil Engineering, Northwestern Polytechnical University, Xi’an 710072, P. R. China;3. Air Force
Support Department of Southern Theater Command, Guangzhou 510000, P, R. China)

Abstract: Due to the high technicality of the multi-axial test equipment, the dynamic research of concrete
under complex stress condition is relatively less. In order to study the dynamic compressive properties of
concrete under biaxial compression, the impact compression tests of concrete cube specimens under five
types of biaxial compression conditions were carried out by using the true triaxial static and dynamic
comprehensive loading test system. The effects of biaxial compression on the dynamic response of concrete
are analyzed from the aspects of stress-strain curve characteristics, strength characteristics and deformation
characteristics. The results show that: under biaxial compression, the concrete exhibits typical brittle
failure when subjected to impact load, and there is no obvious compaction stage in the initial stage of the

stress-strain curve; when the spindle pressure ratio is fixed, with the increase of the unilateral pressure
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ratio, the dynamic compressive strength of concrete shows a trend of first increasing and then decreasing,

and the peak strain and average strain rate show a trend of first decreasing and then increasing; biaxial

compression has the effect of reinforcement and restraint on concrete, which improves its dynamic

compressive strength and deformation resistance. When the ratio of spindle pressure ratio to unilateral

pressure ratio is 0. 4:0. 4, the effect is the best.

Keywords: concrete; biaxial compression; stress-strain curve; dynamic compressive strength; impact

compression deformation
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Table 1 Chemical composition of cement %
Si0; CaO AlO; Fe;O3 SO; MgO Bkt Bl
22.13 62.45 5.34 4.63 2.31 1.40 1. 44 0. 30
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Table 2 Main performance indexes of cement

Pk 2 S 28 dHLE 28 dLdT
B /min B /min 3 /MPa %/ MPa
60 264 &t 1.6 48.6 8.9
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Table 3 Main technical indexes of sand

FNR ) HeB A/
- T RO AR/ g
(kg *m %) (kg *m %)
2 630 1 500 2.7 1.3 e
*4 BELITEEL
Table 4 Concrete mix ratio (kg/m?)
7K i je¥a) K WK
318 677 1314 137 3.81
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Fig. 1 Appearance of concrete compression test piece
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Fig. 4 The working process of the dynamic loading system
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Fig. 5 Biaxial static and dynamic combined loading model
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Table 5 Test results of concrete specimens under

X-direction impact load

T VMR S/ R AE /) shassmiE YN
L
A MPa 103 WEGR R F AR /s
1% 161. 49 4.58 2.97 59. 32
24 160. 06 4.54 2.94 58. 28
0.4:0
3¢ 146. 69 4.53 2. 69 55. 81
SEE - 156. 08 4.55 2.87 57. 80
1% 174. 95 3.94 3.22 49,13
24 178. 49 3.95 3.28 52. 81
0.4:0.2
34 185. 01 3.99 3.41 49, 23
SEYE 179,48 3.96 3.31 50. 39
1% 203. 43 2.65 3. 74 38. 69
24 216. 36 2.70 3.98 41.79
0.4:0, 4
3¢ 211. 35 2.72 3.88 41. 96
S 210. 38 2.69 3. 87 40. 81
14 181.72 3.52 3.35 52. 47
24 184. 76 3. 46 3. 40 58. 23
0.4:0. 6
34 183. 66 3.49 3.38 56. 61
SEIE 183.38 3.49 3.38 55.77
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Fig. 6 Stress-strain curves of concrete under different

unilateral pressure ratios
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of some concrete specimens
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Fig. 8 Relationship between dynamic compressive strength

and unilateral pressure ratio
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factor and unilateral pressure ratio
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Fig. 10 Relationship between peak strain and unilateral

pressure ratio
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and unilateral pressure ratio
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