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Abstract: In order to study the flexural behavior of lightweight concrete composite wallboard, a
composite wallboard with unburned core-shell lightweight aggregate concrete as inner wythe was
proposed, and the experimental research was conducted. The experimental results were verified
through numerical simulation software, and the thickness of insulation layer, the spacing of truss

bars, the side length of steel grid and the diameter of truss bars were selected for parametric
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analysis. The improved equivalent section moment of inertia method was used to compare and
analyze the test and simulation results. The results show that the cracking load of composite
wallboard is 10. 18 kN -

application. When the composite wallboard is designed with the cracking load. the thickness of

m, which is typical flexural failure and can meet the practical

insulation layer is used as the main control parameter. When the thickness is increased, it makes
the neutral axis of section shift and the effective section height increase, so that the cracking load
can be improved. When the composite wallboard is designed with ultimate load, the ultimate
bearing capacity of the composite wallboard can be improved by increasing the thickness of
insulation layer, the number of truss web bars, the diameter of truss bars and reducing the size of
steel mesh. The cracking load calculated by the theoretical formula is in good agreement with the
experimental and simulated values, and the relative error with the test value is 10. 69% , and the
maximum relative error with the simulated value is 9. 26 %.
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Table 1 Unburned core-shell lightweight aggregate concrete ratio
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Fig.3 Schematic diagram of loading device (unit:mm)
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Table 3  Design parameter
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QB | M4 70 600 150 5
QB1-1 50 600 150 5
QB1-2 1 60 600 150 5
QB1-3 80 600 150 5
10 FRTHE QB2-1 70 300 150 5
Fig. 10  Finite element model QB2-2 I 70 100 150 5
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Table 4 Cracking load
KA G PR HE/ (KN« m) AR B/ Vo
QB 10. 64
QB1-1 9. 31 12.50
QB1-2 9. 84 7.52
QB1-3 11. 86 —11.47
QB2-1 11.01 —3.48
QB2-2 10. 89 —2.35
QB2-3 8.99 15.51
QB3-1 10. 79 —1.41
QB3-2 10.52 1.13
QB3-3 10. 50 1.32
QB4-1 10. 65 —0.09
QB4-2 10. 67 —0.28
QB4-3 10. 67 —0.28
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Table 5 Ultimate load
1 = e BR A £/ kN AR B/ V0
QB 142.99
QB1-1 119. 21 19. 95
QB1-2 132. 36 8.03
QB1-3 153. 94 —7.11
QB2-1 154. 11 —7.22
QB2-2 149. 91 —4.62
QB2-3 131. 21 8.98
QB3-1 157. 60 —9.27
QB3-2 128. 41 11. 35
QB3-3 110. 85 28.99
QB4-1 167. 22 —14.49
QB4-2 180. 18 —20. 64
QB4-3 187.42 —23.71
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Table 6 Cracking load simulation value and

calculation value

RS | BME/ (KN » m) | B/ (KN« m) | MIXHRZE/ %

QB 10. 64 12.09 13.63
QB1-1 9.31 9.95 6.87
QB1-2 9. 84 11.01 11. 89
QB1-3 11. 86 13.17 11.05
QB2-1 11.01 12.09 9. 81
QB2-2 10. 89 12.09 11.02
QB2-3 8.99 12.09 34. 48
QB3-1 10. 79 12. 31 14.09
QB3-2 10.52 11.97 13.78
QB3-3 10. 50 11. 86 12.95
QB4-1 10. 65 12.09 13.52
QB4-2 10. 67 12.09 13. 31
QB4-3 10. 67 12.09 13.31

5 4 iF
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