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Design and Application of Variable-angle Attached Lifting
Protection Platform
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Abstract; The east and west facades of No. 1 tower in plot 4-14 of Jinan Central Business District project
feature a variable-angle curved design. The overall inclination angle decreases progressively from the
bottom to the top, with the maximum inclination angle of 7. 11°. To address construction challenges such
as the difficulty in implementing external protection measures caused by this curved facade, a variable-
angle attached lifting protection platform is designed based on the concept of the attached lifting safety
protection platform for building construction. This design utilizes plate-type supports with adjustable
setting angles to alter the inclination angle of the platform frame. This enables the protection platform
frame to ascend and descend normally while inclined at a specific angle, thereby adapting to the
construction protection requirements of the variable-angle curved facade. The finite element software
SAP2000 is employed to conduct a comprehensive mechanical analysis of the platform frame under three
distinct working conditions ( normal use, inclement weather, and lifting) at inclination angles of 0°,
7.11°, 10°. Practical application is also carried out. The research results show that both the
displacement values and stress ratios of the variable-angle attached lifting protection platform frame under
the three angles (0°, 7.11°, 10°) and three working conditions significantly increase as the frame
inclination angle increases, and all remain within the limits specified by relevant codes.

Keywords: protection platform; attached type; variable angle; plate-type supports; finite element

analysis ; design
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Fig.1 Plan and facade of the building
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Fig.2 Structure of plate-type support
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Fig.3 Different inclination angles of

variable-angle plate-type support
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Fig.4 Frame body model of the protection platform
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Table 2 Combination of load effects
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Fig. 5 Simulation results of the protection platform

under normal operating conditions
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Table 3 The maximum displacement values of the

frame body under each working condition mm

EN EE A EH KA TI BARTL R
/(%) T (TRERIES) T
0 4.90 2.80 3.64
7.11 5.60 3.64 3.92
10. 00 6.97 4.20 4.90
R4 EIREMGRKREAL

Table 4 The maximum stress ratios of the frame

body under each working condition

Ak IEH BHRITH SR
/(%) TH (QUTEnaZ)) T

0 0.738 0.597 0. 607
7.11 0.829 0. 659 0. 696
10. 00 0.895 0.718 0.768
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Fig. 6 Comparison of analysis results
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Fig.7 Plane design unit division of protection platform
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Fig.8 Adjustment of corner frame body of the

protection platform
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