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Impact Compressive Properties of Basic Magnesium Sulfate Cement Concrete
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MA Haiyan',

2.School of Civil Engineering, Southeast University, Nanjing 211189, China)

Abstract: The mechanical properties of basic magnesium sulfate cement concrete (BMSCC) was tested
using the 75 mm diameter split Hopkinson pressure bar. The finite element software Ls-Dyna and
Holmquist-Johnson-Cook (HJC) model were used to simulate the mechanical response of BMSCC under im-
pact loading. The results show that BMSCC is a typical rate-dependent material with the pronounced strain
rate hardening effect and its impact compressive strength increases with increasing strain rate. As a param-
eter characterizing the dynamic characteristics of brittle materials, dynamic increase factor is linearly relat-
ed to the logarithm of strain rate. By using Ls-Dyna software to simulate the impact compression process,
21 parameters of the HJC model are determined. The relative errors of impact compressive strength and
peak strain are —3. 9%~ 0. 9% and —10.0%- 3. 2%, respectively. The simulation effect is quite satisfactory.

Key words: basic magnesium sulfate cement concrete(BMSCC) ; split Hopkinson pressure bar; strain rate

effect; dynamic increase factor; simulation
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Table 1 Basic properties of BMSC

Setting time/min
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consistency/ %

Stability
Initial Final

Compressive strength/MPa Flexural strength/MPa
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19.2 117 278 Qualified
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Table 2 Mix proportions and f,, at 28 d of BMSCC

Mix proportion/(kg * m™*) Sand

Strength . my/  fu/
od ratio(by MP

grade ¢ CA FA W mas/% ‘
C35 530.0 1078.3 718.6 185.5 40 0.35 35.5

C45 530.0 1078.3 718.6 143.1 40 0.27 49.9
C55 530.0 1078.3 718.6 121.9 40 0.23 59.4
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Table 3 Compressive strength and split tensile strength of BMSCC

at 90 d
Strength , Sl fo! fol faw!  faw/
my /[ me
grade MPa MPa MPa MPa MPa
C35 0. 35 35. 6 53.1 50. 1 3. 84 6.42
C45 0. 27 53.7 62.3 58.7 4. 86 8.41
C55 0.23 64.7 68.1 64. 2 4. 95 9.07
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Fig. 4 Relationship between impact compression toughness
index and strain rate of BMSCC

Stress-strain curves of impact compression of BMSCC with different strength grade
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Table 4 Fitting results of impact compression DIF of BMSCC

Strength grade B. 7. R?
C35 0.0822 0.1815 0. 895
C45 0.0958 0.169 3 0. 600
C55 0.006 1 0.354 3 0.943
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Table 5 Impact compression numerical simulation HJC model parameters of BMSCC

Strength grade 0 G A C N fe T
C35 2 300 1.20X10" 0.16 1.85 0.006 0. 65 5.01>X107 3.84X10°
C45 2 300 1.38X10" 0.16 1.85 0.006 0.65 5.87>10" 4.86>x10°
C55 2 300 1.42X10" 0.16 1.85 0.006 0. 65 6.42>10" 4.95x10°
Strength grade €0 Ef.min Soax P Uiock P Ui
C35 1.0 0.01 7.0 1.67X10 0.001 1 8.05X10° 0.1
C45 1.0 0.01 7.0 1. 96 X 10 0.0011 8.23X10° 0.1
C55 1.0 0.01 7.0 2.14X10 0.0010 8.35X10" 0.1
Strength grade D, D, K, K, K, FS
C35 0. 04 1.0 1.20X10" 1.35X10" 6.98X10" 0
C45 0. 04 1.0 1.20X10" 1.35X10" 6.98X10" 0
C55 0. 04 1.0 1.20X10" 1.35X10" 6.98X10" 0
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Table 6 Comparison of test results and simulation results of Impact compressive property of BMSCC

St th Impact compressive stress/ MPa Impact peak strain/(mm « m™")
reng &/s! fo/ Error/ % Error/ %
grade MPa Test Simulation Test Simulation
C35 83.2 53.1 66. 8 67.4 +0.9 6.22 6.42 +3.2
C45 58.4 62. 3 70.9 68. 1 —3.9 8.07 7.26 —10.0
C55 93. 6 68. 1 87.3 88. 6 +1.5 8. 20 7.73 —5.7
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