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Design Research on the Irregular Double Grid
of the Yadan Sightseeing Tower

WANG Xiu-li, MA Xiao-tong
(School of Civil Engineering , Lanzhou University of Technology, Lanzhou, Gansu 730050, China)

Abstract: As architecture breaks away from traditional styles, grid structures with irregular spac-
ing are in demand to meet construction requirements. An example of current architectural style is
the Yadan sightseeing tower, which has an irregular double-layer steel grid roof. In this work,
the engineering of such structures was reviewed and analyzed, and analysis and calculation of lay-
ered steel roof structures under seismic and wind loads were performed. The calculations assumed
that part of the bar was damaged, and a damage assessment of the residual bearing capacity was
conducted. Next, a finite element model that illustrated the loads imposed on the structure was
built with analysis software. Then, a nonlinear time history analysis of earthquakes and a natural
vibration analysis were done with the ANSYS finite element analysis software. Displacement
curves showing the time history of key nodes and the stresses on key bars were obtained. Wind
load analysis using computer-aided design software of the space grid structure (MST2010) was
done, and displacement and stress distributions were obtained. Last, the analysis results indica-
ted that some of the key bars assessed preliminarily might be damaged, so a damage assessment of
the residual bearing capacity of the structure was undertaken. The results showed that the irregu-
larly spaced grid structure in this project can be adapted to the current trends in architectural

style. The grid not only reflects current architectural style but also has excellent seismic and wind
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Table 2 Residual capacity of the structure(kN)

FF IR 7 50 SEHF 1 2 3 4 5 6 7 8
ABN 35,071 35,068 33.949 28.793  26.720 19.023 14,248 10, 769 10.576
o 58 57 e - 99.9% 96.8% 82.1% 76.2% 54.2% 40.6% 30.7% 30.1%

9 10 11 12 13 14 15 16 17 18
9. 909 9. 677 9.658 9, 644 9. 239 9.083 8.876 8.743 7.885 6. 863
28.3% 27.6% 27.5% 27.4% 26.3% 25.9% 25.3% 24,.9% 22.5% 18.7%

3 AREE
Table 3 Natural frequencies

R0 5 SR 1 2 3 4 5 6 7 8
iz 2.0670 2. 065 2.051 2. 042 2.012 1.958 1. 869 1.696 1. 688

9 10 11 12 13 14 15 16 17 18
1. 664 1.638 1.631 1.624 1.611 1.596 1.565 1.527 1.493 1.487
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