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Numerical Analysis of the Mechanical Properties of Steel Tube
Slab Component Under Different Structural Parameters
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Abstract Based on the experimental results of 8 STS steel tube slab components the finite
element models were proposed to study the mechanical properties of STS components and
influence of steel thickness bolt diameter reinforcement ratio and flange distance on the
mechanical properties of STS component was analyzed. The results indicate steel thickness has a
little influence on the flexural capacity of STS component but it effectively improves lateral
stiffness of STS component flange distance has a notably influence on the flexural capacity and
lateral stiffness of STS component however bolt diameter and reinforcement ratio have little
influence on the flexural capacity and lateral stiffness of STS component.
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5 1.

1 STS
Table 1 Parameters of steel tube slabs

— %

m mm mm mm
STS-TT1 4 10 0. 90 6 169
STS-TT2 5 10 0. 90 6 169
4 STS-TT3 6 10 0. 90 6 169
Fig. 4 Finite element model for STS component
STS -TT4 7 10 0. 90 6 169
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2691 2 789 2868 kN m? 3.5% STS - RR5 2491 2639
2.6% 3.6% 2.8% 2691 2 882 2 951 kN- m? 5.9%

2.0% 7.1% 2.4% .
2 STS
Table 2 Parameters of steel tube slabs 700
600
- 0,
mm m % mm mm 5001
STS -BDI 6 0.90 6 169 Z400r
STS-BD2 6 9 0.90 6 169 & 3000 7 - STS_RRI
STS-BD3 6 10 0.90 6 169 1/ — STS-RR2
200 ——STS-RR3
STS-BD4 6 11 0.90 6 5T STS-RR4
100 e STS=RRS
STS-BD5 6 12 0.90 6 169
0 9 18 27 36 45
800 A mm
700+ 8 _
600} Fig. 8 Load-deformation curves
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Fig. 7 Load-deformation curves
STS-FS1 6 10 0.90 6 149
3.3 STS-FS2 6 10 0.90 6 169
STS STS-FS3 6 10 0.90 6 189
5 3. STS-FS4 6 10  0.90 6 209
3 STS
Table 3 Parameters of steel tube slabs
9.

mm mm mm mm
STS -RR1 6 10 0.54 6 169
STS-RR2 6 10 0.72 6 169
STS-RR3 6 10 0.90 6 169
STS -RR4 6 10 1.08 6 169
STS-RR5 6 10 1.26 6 169
8. STS -
RR1 ~ STS - RR5 642.2
656.4 670.3 682.8 695.9 kN 2.18%

2.13% 1.79% 1.91%
STS - RR1 ~

STS - FS1 ~ STS - FS4
615.3 670.3 663.1 623.2 kN
8.2% 1.1% 6.0% .

STS - FS1 ~ STS - F$4
2229 2 691 2 710 2860 kN m’
20.7% 0.7% 5.5%
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