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Mechanical analysis and optimization for super-long steel cantilevered-frame

with various design parameters and fixed by bolts
ZHANG Hongtao"?, FANG Sanling’, GUO Jiajia’, LIU Mingzhou’, XIE Xiangdong",
ZHANG Heng', DU Guofeng'
(1. College of Urban Construction, Yangtze University, Jingzhou 434000, China;

2. China First Metallurgical Group Company Limited, Wuhan 430081, China)

Abstract: In order to analyze and optimize the design scheme of anchoring bolts for super-long cantilever steel
supports, a calculation model for the cross-sectional stress of each anchoring bolt under variable parameter
conditions was established. The continuous change process of the cross-sectional stress of all anchoring bolts of
two kinds of super-long cantilever steel supports was simulated, and the influence mechanism of parameter
changes on the cross-sectional stress of bolts was analyzed. Based on the principle of minimum stress of each bolt
cross section, the design scheme of cantilever steel support is optimized and applied to practical engineering. The
calculated stress of the bolts of each anchoring device was compared with the simulated stress of COMSOL, and
the stress distribution cloud map was obtained. The numerical calculation results show that no matter the super-
long cantilever steel support is fixed on the column or the beam, when the diagonal bracing beam is fixed at the 3/
4 length position of the extended beam, the maximum normal stress combination and the average shear stress
combination of all the anchorage bolt cross sections are the smallest. The average shear stress of the bolt cross
section of the fixed section of the horizontal beam is the largest, and the maximum normal stress of the bolt cross
section of the diagonal bracing beam is the largest. The research results can provide guidance for the design of
super-long cantilever steel support and its anchorage device.
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Fig.12 one truss steel frame used for super-long steel platform (unit: mm)
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Fig.13 installation of 13-story steel platform
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Tab.1 bolt cross-section stress of anchoring device for super-long cantilevered steel support fixed on column

VAR R R T ST 24 D N F) /M Pa

it I I it [ [ s [ it [ it I
BeEe M A2 AE3 E4 ES O KE6

IR R A AT e K AE T J)/MPa
*H WE MR MR MR A
B gl BeE2 BE3 ME4 MES
A 0.000 2 3.65 0.64 5.28 1.69
REME 0.000 3 3.60 0.60 5.30 1.70

7.29 10.57 10.57 0.12 0.06 4.40 5.03
7.30 11.00 11.00 0.10 0.05 4.50 5.00
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Tab.2 bolt cross-section stress of anchorage device for super-long cantilevered steel support fixed on beam
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