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Experimental Study on Dynamic Compression Performance of Coral

Aggregate Concrete
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Abstract: In order to explore the dynamic mechanical properties of coral aggregate concrete under impact
loading, the split Hopkinson pressure bar(SHPB) test system was used to study the relationship between
the dynamic strength increase factor and energy density and the strain rate of the concrete using coral reefs
and sand as coarse and fine aggregates. Compared with ordinary sandstone concrete with the same strength
grade, the results show that: the dynamic strength increase factor of coral aggregate concrete shows stron-
ger sensitivity to the corresponding variability; the dynamic strength increase factor and the strain rate of
the two types of concrete show logarithmic relation, the functional relationship shows a linear relationship
between energy density and strain rate. Under the same strain rate conditions, coral aggregate concrete has
higher ability for impact energy absorption, and the crushing degree is weaker than ordinary sandstone
concrete, showing better impact resistance.
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Table 1 Physical and mechanical properties of cement

Specific Setting Compressive Flexural
(Ecnslt}’{) surface area/ time/min  strength/MPa strength/MPa
gem ° ) B
(m* = kg™ Initial Final 3d 28d 3d 28d
3100 350 240 300 29.5 547 57 89

x2 KEABBLFHEY

Table 2 Chemical composition of cement w/ %

Si0,  ALO; MgO Fe,O; CaO Na,O SO 1L

23.55 5 64 167 285 6417 0.26 0. 49 1 37

®3 BHHNEAMEER
Table 3 Physical properties of aggregates

1 h wate
Bulk Apparent b Wiu Porosity(by  Crush
Material density/  density/ <db Sorp ‘1?)11/ volume)/  index(by
(kgom ) (kgem ) r;a‘” %  mass)/%
0
Coral sand 1131 2 750 1. 96
River sand 1469 2563 0. 45
Coral reef B
999 1921 13 17 25. 85 38 99
rubble
Conventional _
1463 2 756 0. 86 0. 60 15 14

gravel

(b) Crushed coral reef rubble

i3

o 8 :
(¢) Coral sand
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Fig. 1

Coral reef rubble and coral sand
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Table 4 Mix proportions of concretes kg/m’
Sampl Coars Fi
ample my /mc Cement Water oarse e Superplasticizer
code aggregate aggregate
CAC 0.50 430. 00 215 00 735 20  649. 40 2.15
NAC 052 430.00 223 60 950. 95 954. 85 0
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Fig.4 SHPB testing device
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Fig. 5 Waveform of sample destruction
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Table 5 Average values of impact compression test results of CAC and NAC samples

C ssive E
Density/ ompressive Impact . ~ . Dynamic failure Failure neTgy Broken
Sample code (k 5y strength at /MP Strain rate/s ! . /MP DIF train/ % density/ o
. : ssure, stress, s a size/mm
g+ m 56 d/MPa pressure a stress a strain/ % (- em ) size
0.5 27. 9 419 1L 05 0. 56 0. 17 62. 67
CAC 2023 39. 75 0.7 61 3 98 0 2. 47 0. 67 1. 07 12. 73
0.9 116. 0 110. 3 2.77 1L 22 1. 59 9. 73
0.5 30. 0 50. 5 1L 15 0. 51 0. 15 62. 33
NAC 2276 43. 88 0.7 61 2 82. 8 1 89 0. 52 0. 90 10. 80
0.9 113 8 89. 4 2. 04 0. 86 1 43 9 18
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Fig. 6 Stress balance test curves of samples
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Fig. 7 Dynamic stress-strain curves of samples
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