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Design of a Concrete Multi-Tube Combined Over Limit High-Rise
Structure in Shanghai

CHEN Dianxiang" JIN Liang
(Tongji Architectural Design (Group) Co., Ltd., Shanghai 200092, China)

Abstract This article takes the reconstruction and reinforcement of a historical building as the engineering
background, focusing on technical challenges such as the difficulty in establishing mechanical models for the
project, the complexity of designing connection nodes between old and new structures, the diversity of
construction conditions, and the design of curved beam with wall-supporting conversion caused by curved
openings. The research revolves around the impact of retained components on newly constructed structures and
the realization of collaborative force bearing, the design points of using retained tube walls as templates, the
stability calculation of curved skip-layer walls, the safety verification of weak connections, and the design
method of curved openings. A method combining linear elasticity, elastic time-history, elasto-plastic analysis,
and component node design is adopted. Through multi-structure model envelope design, constructional
circumferential restraint system construction, and construction condition analysis, reinforcement measures are
taken for key components to ensure seismic performance. The research results show that for reinforcement and
reconstruction projects, it is necessary to establish an envelope design combining the old and new merged
model with the newly constructed structural model, optimizing connection nodes to achieve collaborative force
bearing between the old and new; construction stage analysis should be conducted in conjunction with the

construction process, checking the lateral pressure on the tube wall and the buckling stability of curved skip-
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layer walls; stiffness degradation calculations should be performed for weak connections in the structure; a

specific and operable design method for steel-reinforced concrete curved support wall transfer beams is

proposed, providing a reference for similar projects.

Keywords  multi-tube combined structure,

construction stage analysis, circumferential constraints
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Fig.21  Stress contour plot of wall sig-max
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Fig.27 Layout of conversion beam KZL1
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Table 5 Calculation results of typical beam KZL1 under moderate earthquake action
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Fig.28 Stress contour plots of wall support conversion beam
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Fig.30  Comparison of structural layout of floor openings
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Fig.31 Comparison of structural layout of floor openings
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Fig.32 Conversion position of wall P1
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Table 6 Buckling eigenvalue
[ FHIE(E BVFR2E
1 53.981 268 3.358 5x107™
2 60.832 704 1.916 4x1077
3 69.119 125 1.556 2x107!
4 73.024 964 2.696 5x107'*
5 80.335 943 4.691 3x107"
6 92.018 392 6.357 5x107
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