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Study on Equivalent Shear Stiffness of Hexagonal
Cellular Composite Beams

JIA Lianguang ,LI Pengyu ,JIAO Yuming

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract;In order to propose a feasible formula for calculating the equivalent shear stiffness of
hexagonal honeycomb composite beams, which provides a basis for the design of cellular
composite beams, their equivalent shear stiffness were studied in this paper. Compare the test
results with ones of finite element simulation to prove the reliability of the finite element model.
Establish six finite element models with different ratio of diameter to height and ratio of distance to
height. Compare the results of the author’s calculation formula with the finite element simulation
results and estimation methods. At the same time, use the author’s formula to calculate 24
specimens with different diameter-height ratio and pitch-height ratio, and analyze the influencing
factors of equivalent shear stiffness. Compared with other calculation methods, the error of the
calculation results of the formula in this paper is smaller,and the error is less than 9% compared
with the finite element simulation results. The error of the calculation results using the reduction
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factor is less than 7. 5% compared with the finite element simulation results. The research shows

that the diameter-to-height ratio is the main factor affecting the equivalent shear stiffness of the

cellular composite beams. The formula proposed by the author has high accuracy in calculating the

equivalent shear stiffness of the cellular composite beams.

Key words : cellular composite beam ;equivalent shear stiffness ; diameter-to-height ratio ; combined
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o AR R/ R L e
mm mm mm
0804 480 x 80 x300 x 150 x6.5 x9 1054 240 120
0704 480 x 80 x300 x 150 x6.5 x9 1 054 210 120
0604 480 x 80 x300 x 150 x6.5 x9 1054 180 120
0504 480 x 80 x300 x 150 x6.5 x9 1 054 150 120
0703 480 x 80 x300 x 150 x6.5 x9 1 054 210 90
0702 480 x 80 x300 x 150 x6.5 x9 1 054 210 60
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%Iﬂu%\:{ 3U\%§$ﬁh)ﬁ$,%ﬁﬁﬁi‘ﬁ%ﬁ% 0504 2.17 2.04 2.14 5.9 1.8
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R E L AR E AR E . WS SRk Table 4 Comparison between the calculated stiffness
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R . AU 0804 30 219 079 28 443 029 6.2
BRI FAs 55 0L 3% 4. B R 0604 42366 730 46 007 492 7.9
N - . . 0504 45 803 923 49 477 924 7.4
FOUBTRIBE D22 7 9% LA, IEI T R 54 0703 41872503 39 247 565 6.8
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Table 5 Reduction coefficient calculation table

kr
wEt
BEgkk =0.4  FE&H=0.3 &K =0.2
0.8 0. 480 7 0.481 0 0.481 2
0.7 0.662 2 0.663 3 0.664 2
0.6 0.777 4 0.787 4 0.783 7
0.5 0.836 1 0. 846 0 0.854 9
0.4 0.921 1 0.925 1 0.929 4
0.3 0.958 1 0.963 9 0.970 4
0.2 0.976 7 0.984 9 0.994 3
0.1 0.976 2 0.987 8 0.998 8
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Table 6 Comparison between the equivalent stiffness

and the simulated stiffness

FH SR EE/N HRIE/N %2/ %
0.8 28 836 339 30 219 079 4.6
0.7 39 108 059 41 444 425 6.7
0.6 45 244 856 42 366 730 6.8
0.5 49 114 187 45 803 923 7.2
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