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Abstract

In this paper, theoretical analysis and numerical simulation are used to study the stable bearing
capacity of castellated beam-columns in the plane of bending moment. Parametric analysis of cas-
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tellated beam-columns under eccentric load was carried out by using ABAQUS finite element soft-
ware, and the influence law of hole shape, opening rate, hole spacing and other factors on its stable
bearing capacity was studied. The results show that the ultimate stable bearing capacity of circular
hole is better than that of regular hexagonal hole at the same opening rate. With the increase of po-
rosity, the ultimate stable bearing capacity decreases. It is suggested that the porosity of hexagon-
al castellated beam-columns should be between 30%~40% and that of circular beam-columns should
be between 30%~50%. When the hole spacing increases, the ultimate stable bearing capacity of the
cellular castellated beam-columns flexors increases. In this paper, the concept of conversion of the
slenderness ratio of honeycomb members is introduced. Based on the edge yield criterion, a calcula-
tion formula for the ultimate stable bearing capacity of castellated beam-columns flexors consider-
ing the opening parameters is proposed and verified with the finite element results. The error is
less than 7%, which not only meets the accuracy requirements but also is safe, which can provide
areference for the application of castellated beam-columns flexors in practical engineering.
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Figure 1. Diagram of experimental loading device
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Figure 2. Specimen size drawing
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Figure 3. Constitutive relation of steel
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Figure 4. Finite element model diagram
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Figure 5. Comparison chart of failure phenomena between test and finite element model
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Figure 6. Load-midspan deflection curve
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Table 1. Model parameters

= 1. EEBY
RS WA E/mm FLIFARR FFALE% FLIELEE/mm
1 2140 IENIATEAL 30 174
2 2140 EANAEAL 40 174
3 2140 IENIATEAL 50 174
4 2140 IENIATEAL 60 174
5 2140 EANIEAL 70 174
6 2140 [ AL 30 174
7 2140 5 JEAL 40 174
8 2140 5 JEAL 50 174
9 2140 [ AL 60 174
10 2140 5 JEAL 70 174
11 2680 IENIATEAL 30 174
12 2680 IENIATEAL 40 174
13 2680 EANIEAL 50 174
14 2680 IENIATEAL 60 174
15 2680 EANAEAL 70 174
16 2680 [ AL 30 174
17 2680 [ AL 40 174
18 2680 5 JEAL 50 174
19 2680 [ AL 60 174
20 2680 5 JEAL 70 174
21 2140 EANAEAL 70 150
22 2140 IENIATEAL 70 165
23 2140 EANAEAL 70 180
24 2140 IENIATEAL 70 195
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Table 2. Model results

F 2. HEMARIER
ENGE T 228/ 75: R FRAER 1N W5 WA TR FRABRSI/N

1 EEER TSN 392.2 13 SR EE RN 358.4
2 PRI 386.5 14 BRI 3312
3 R FERTR 370.9 15 PR IR 309.7
4 EEER TSN 3485 16 SR LR A 3985
5 LA 324.4 17 CIER 2 384.6
6 o EE AR 402.5 18 SR LR A 369.1
7 RN 394.6 19 R AR 3421
8 LA 384.4 20 SRR 320.7
9 EEER TSN 357.6 21 SR EE IR 309.6
10 R LA 332.0 22 SRR 312.0
1 EEER TSN 3832 23 SR LR A 316.7
12 RN 370.6 24 R AR 320.7

S, Mises

(F19: 75%)
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Figure 7. Specimen 5 failure cloud image
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Figure 8. Specimen 6 failure cloud image
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Figure 9. Comparison chart of bearing capacity decline trend of two passes
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Figure 10. Load-displacement curve of hexagonal castellated beam-columns
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Figure 11. Load-displacement curve of circular castellated beam-columns
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Figure 12. Load-displacement diagram of hole spacing change
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Table 3. Comparison of finite element results and formula calculation results

# 3. ARTERS QA ELERIIL

BARS A RITER/KN AR HEER/KN REI%
1 392.2 388.5 0.95
2 386.5 378.5 2.11
3 370.9 362.4 2.30
4 3485 342.9 1.63
5 324.4 315.6 2.78
6 402.5 388.5 3.60
7 394.6 3785 4.25
8 384.4 362.4 6.07
9 357.6 342.9 4.28
10 332.0 315.6 5.19
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