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Mechanical Properties of Circular-hole Castellated Beams

WU Di, WU Yue
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, Heilongjiang, China)

Abstract: In order to promote the application of circular-hole castellated beams in practice, aiming
at current situation that China relative code doesn’t present the structure, using ANSYS finite
element analysis software to build up castellated beam calculation modles with different
parameters, some typical circular-hole castellated beams were studied in order to analyze the
influences of some crucial parameters, such as span, pore ratio and interval of holes on the
strength, rigidity and overall stability of simply supported castellated beams. The results were
compared with those of beams without holes and a simplified method were put forward for
castellated beams design in engineering practice, which could contribute to the further analysis
and application.
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Fig.1 Circular-hole Castellated Beam
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Fig.2 Finite Element Model of Castellated Beam
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Tab.1 Specimen Parameters
E R ~F /mm T RRAE S8

A 5 | 7 I T - —
iz | 1| s lelo | L/m| Bem 51 R T
I,/10%cm* | 4 /cm?

1 450 | 200 9114 9 93.98 32.26 1433.73

2 600 | 200 | 11 | 17 | 12 130. 26 74.42 2 480.62
3 750 | 250 | 13 | 20 | 15 156. 80 157.12 4 189. 64
4 900 | 300 | 16 | 28 | 18 303. 04 399.63 8 880.72
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Fig.3 Geometry Model of Castellated

Beam and Theoretical Loading Mode
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Fig. 4 Relationship Between Strength Bearing Capacity

Factor and Pore Ratio of Circular-hole Castellated Beams
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Fig. 5 Location of Maximum Stress( Unit:Pa)
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Fig. 6 Relationship Between Strength Bearing Capacity

Factor and Interval of Holes
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Fig. 7 Relationship Between Strength Bearing
Capacity Factor and Span
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Fig. 8 Relationship Between Load and Displacement
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Tab.2 Parameters of Solid-web Beams
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A 9 450 200 9 14
B 9 400 200 8 13
C 9 600 200 11 17
D 12 600 200 11 17
E 12 400 200 8 13
F 12 450 300 11 18
G 15 600 200 11 17
H 15 450 200 8 13
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Fig. 9 Contrast of Results from Finite

Element Method and Specification
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Fig. 10  Unstability Deformation of Total
Buckling of Beam A (Unit:Pa)
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Fig. 11 Relationship Between Stability Bearing
Capacity Factor and Pore Ratio
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Fig. 13  Relationship Between Stability Bearing

Capacity Factor and Interval of Holes
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Fig. 14 Relationship Between Stability Bearing
Capacity Factor and Span
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