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Abstract: The steel canopy of the Hangzhou Renhe Grain Reserve Warehouse dock is a large-span steel truss structure crossing
the river. The entire structure is located above the river channel, with no natural work space below. Taking into
account construction costs and site conditions, the sliding construction plan was selected. Furthermore, by comparing
and analyzing the additional stress of structural members, construction controllability and difficulty in controlling the
accuracy of slip unit docking between the two construction methods with and without short rail cumulative sliding, the
construction plan without short rail cumulative sliding was finally selected. On this basis, using Midas Gen to conduct
construction simulation analysis of the structure, and superimposing design loads in the form of bridge load on the
final step of construction, the simulation analysis of the entire process of construction-design of the structure was
realized, verifying the safety and rationality of the construction plan. Combined with site conditions, a sliding support
structure and assembly platform with convenient installation and removal, high bearing capacity, and good lateral
resistance performance were designed. Considering the collaborative deformation of the sliding support structure and
the sliding structure, a combined deformation analysis is conducted for both, and combined with their relative
displacement under load, measures such as pre-deflection of sliding shoes and amplification of the spacing between

sliding shoes and limit blocks are taken to avoid the phenomenon of "rail gnawing" during sliding. The method of
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sliding with supports was used to avoid later installation of supports.
Keywords: cross river steel grid structure; plan comparison; cumulative sliding; short slide rail; simulation analysis; collaborative

deformation
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Fig. 1 Structural rendering
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Fig.2 Axonometric drawing of steel structure (unit:m)
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Fig.3 Side view of steel structure (unit:m)
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Fig. 4 Arrangement of rails in cumulative

sliding scheme with short rails
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Fig.5 Arrangement of structural block
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Fig. 6 Schematic diagram of sliding unit docking
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Fig.7 Arrangement of rails in cumulative sliding

scheme without short rails
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Fig. 8 Line graph of additional stress on members using
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cumulative sliding scheme without short rails
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Fig. 9 Line graph of additional stress on members using

cumulative sliding scheme with short rails
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Table 1 Statistical data of additional stress on members

using two sliding construction methods MPa
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Fig. 10 Numbering of sliding shoes in long-rails
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Fig. 11 The variation of sliding shoe reaction force for

cumulative sliding scheme with short rails
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cumulative sliding scheme without short rails
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Fig. 13 Horizontal displacement of the sliding shoe in

the vertical direction of the cumulative sliding

scheme with short rails
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Fig. 14 Horizontal displacement of the sliding shoe in
the vertical direction of the cumulative sliding

scheme without short rails
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Fig. 15 Variation of deflection difference of docking

interface in all docking sequences
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Table 2 Deflection difference of docking interface
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Fig. 17 Final step deformation contour of structural

construction (unit: mm)
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Fig. 23 Sliding support structure model
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Table 3 Horizontal displacements of sliding shoes and

rails under different loading conditions mm
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Fig. 27 Diagram of V-shaped column segmentation
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Fig. 28 Detailed drawing of column top support
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