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Experimental Study and Simulation of Impact Compression of
Coral Aggregate Seawater Concrete

YUE Chengjun, YU Hongfa, MA Haiyan, MEI Qiquan, LIU Ting

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Coral aggregate seawater concrete(CASC) with strength grade of C30 and C50 and sisal fiber re-
inforced coral aggregate seawater concrete(SFCASC) were tested using Hopkinson pressure bar of 75mm
diameter. The finite element software LS-DYNA was used to simulate the mechanical response of CASC
under impact loading. The results show that the dynamic increase factor(DIF) of CASC and SFCASC is re-
lated to strain rate (¢,) and cubic compressive strength ( f.,), and the binary function model of DIF with &,
and f., is established. According to the failure morphology analysis of the specimens, sisal fiber can effec-
tively enhance the impact resistance of CASC. When the strain rate is 52. 4 s7', the CASC-C50 specimens
are more severely damaged, while the SFCASC-C50 specimens can maintain complete shape at strain rate
of 56.9 57", with only a few cracks appearing at the edges. The impact process is simulated by LS-DYNA
software, and the parameters of HJC model are determined by experimental data. The error between the
simulated dynamic compressive strength and the test value is 1. 0% —4. 9%, and the error of the dynamic
critical strain is 4. 3%—-18.3%.

Key words: coral aggregate seawater concrete; Hopkinson pressure bar; sisal fiber; strain rate effect; sim-
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Table 1 Mix proportion and mixing performance of CASC and SFCASC
A Mix proportion/(kg * m™*) Slump/
Specimen mw /me
Cement SG FA Coral Coral sand ~ Water reducer Total water SF mm

CASC-C30 275 150 75 582 873 8.25 296 0 125 0.59
SFCASC-C30 275 150 75 582 873 8. 25 296 3 115 0. 59

CASC-C50 620 120 60 369 860 16. 00 221 0 90 0.28
SFCASC-C50 620 120 60 369 860 16. 00 221 3 85 0. 28
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Table 2 Compressive strength of CASC and SFCASC
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CASC-C30 34.0 38.1 40. 8
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Fig. 1

Stress-strain curves of CASC and SFCASC
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Fig.3 Typical impact damage patterns of specimens
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Table 3 CASC impact compression numerical simulation HJC model parameters
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Table 4 Comparison of test results and simulation results of CASC-C50
£/ Peak stress/MPa Critical strain/ %
¢ /5! Sy
MPa Experiment Simulation Error/ % Experiment Simulation Error/ %
52. 4 71. 6 73.1 2.1 0.72 0.78 8.3
80. 7 91.5 96. 0 4.9 0. 69 0.72 4.3
61.7
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