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Research on the Grid Size Effect on the Static Performance of Honeycomb Hollow Floors

PENG Sining, YANG Xiaohua, HE Jiajie, ZHANG Zeliang, LIU Yujie
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: An analysis has been made of the hexagonal honeycomb fasting sandwich sheet covers by using
ANSYS finite element structural analysis software. On the basis of the size effect of grid division in the hexagonal
honeycomb hollow sandwich panel floor, a comparative study has been carried out on the effect relationship between the
grid size of the fasting sandwich covers and the bearing capacity of the building covers, with the results showing that
there is an obvious grid size effect of the regular hexagonal honeycomb fasting sandwich plate, and the steel concrete
interaction is more sufficient with more excellent economic benefits. A further analysis has been made of the influence
of concrete surface slab thickness on the grid size effect of this structure, with the results showing that an increase of the
thickness of concrete surface slab has a positive gain on the bearing capacity of the building cover with a great influence
on the grid size effect of the structure.

Keywords: finite element analysis; honeycomb hollow sandwich floor; grid width; size effect
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Fig. 1 Diagram of triangular shear bond and
torus shear bond construction
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Fig. 2 Y-shaped shear key construction diagram
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Fig. 3 Structural profile of hollow sandwich floor
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Table 1 Parameters and unit selection of each component
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Table 2 Plane layout span dimension table

BORAS VLK m KBS s m AR SEEL
(KB
1 1.0 31 29 0.033
2 1.5 31 31 0.048
3 2.0 31 28 0.068
4 2.5 31 28 0.085
5 3.0 33 31 0.094
6 3.5 30 28 0.121
7 4.0 34 28 0.129
8 4.5 31 31 0.145
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Fig.4 Layout plan for group 6 model
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Fig. 5 Comparison model layout plan for group 6
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Fig. 8 Orthogonal orthostatic mesh finite element structure

model meshing
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Fig. 9 Vertical displacement cloud map of four-sided simply

supported regular hexagonal honeycomb hollow sandwich slab floor
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Table 3 Maximum deflection and corresponding grid size of

the hexagonal honeycomb fasting sandwich plate

B gk m ARSI e
(KBt
1 1.0 0.033 10.944
2 1.5 0.048 14.973
3 2.0 0.068 18.011
4 2.5 0.085 17.221
5 3.0 0.094 25.004
6 35 0.121 22.522
7 4.0 0.129 30.796
8 4.5 0.145 57.654
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Table 4 Maximum deflection and corresponding value of grid

size of the orthogonal grid fasting sandwich plate

BORAE  HK m M%ﬁgiigw B ACHEPE /mm
1 1.0 0.034 64.2
2 1.5 0.048 85.8
3 2.0 0.068 98.8
4 2.5 0.085 102.8
5 3.0 0.094 135.1
6 3.5 0.121 129.6
7 4.0 0.129 167.1
8 4.5 0.145 277.6
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Fig. 10 Curves of the relationship between the maximum
deflection of different mesh forms and the length span ratio
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Table 5 Corresponding values to the length span ratio and

maximum deflection under different concrete

surface slab thicknesses

sl K AR AREEEE T B RHEE /mm

A5 80 mm 90mm 100mm 110mm 120 mm
1 0.034 114.61 111.96 109.44 108.11 107.54
2 0.048 154.89 151.63 149.73 148.16 147.72
3 0.068 191.55 183.29 180.11 178.42 177.51
4 0.085 183.12 173.66 172.21 171.83 170.48
5 0.094 266.86 253.19 250.04 243.04 235.83
6 0.121 266.24 231.45 225.22 221.26 218.46
7 0.129 346.19 315.52 307.96 296.43 268.11
8 0.145 613.41 588.15 576.54 531.28 476.36
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Fig. 11 Relationship curves of the length span ratio and maximum
deflection under different concrete surface slab thicknesses
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