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Abstract

By studying the influence of different types of openings on the stress of steel-concrete composite
beams with web openings, appropriate opening shapes and positions are selected to reduce the
adverse effects caused by openings; on the basis of existing experiments, Abaqus was used to ana-
lyze the mechanical properties of composite beams with different shapes of openings set in the
bending shear section, and the influence of opening shape on bearing capacity and deformation
capacity was studied. The results show that opening holes in the web of steel-concrete composite
beams can lead to a decrease in stiffness and ultimate bearing capacity; the ultimate deformation
of composite beams is enhanced to varying degrees due to different shapes and positions of open-
ings; the shape and position of the opening have a significant impact on the ultimate bearing ca-
pacity of the beam. In comparative experiments with different opening shapes, when the web plate
has a double circular opening, the decrease in bearing capacity is relatively small compared to the
double square opening; when the spacing between openings increases, the bearing capacity of the
beam will be improved. Especially when the distance between the right side opening and the loading
point decreases, the effect of increasing the bearing capacity is particularly significant; in addition,
the shape and position of the opening have a significant impact on the deformation capacity of the
abdominal opening composite beam.
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Figure 1. Size of specimen and finite element model (unit: mm)
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Figure 2. Stress-strain relationship of concrete
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Figure 3. Stress-strain relationship of steel
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Figure 4. Load-slip curve of stud
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Table 1. Experimental and finite element comparison results
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Table 2. Specimen numbering and characteristics

2. RS S5HHE

RS RAFIAE
Al JEMRTCH L
A2 RERR KT AL
A3 JIEAR IE T XL, FLIEIEE 100 mm
Ad JEMRIEJ7TEXFL, FLIEIEE 200 mm
A5 R AR R XFL, FLIEJEE 80.8 mm
AB REAR [E FEXLFL, FLIATEE 180.8 mm
| L
w00 | [ T MWWWWTW
150 150 150
. [150 | 00
150 | 100 | § 100 200 g
3 o e S
100 700 100 700
(@) fF A3 (b) W A4
| L
100,100, T T T T 1 Joofwoﬁ I I 0T W I
. Q)\@g ®»\697' — @\691 e @,\eg'l
| 1404 '808 1404 904 - 180,8 [ ’904
AN > — 7 /I'JD -
100 700 100. 700 ]
(c) Wk A5 (d) 1 A6

Figure 5. Size of specimen opening (unit: mm)
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Table 3. Comparison of ultimate load and displacement of specimens with different shapes and positions of openings
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Figure 6. Load deflection curves of each specimen
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