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Abstract: The Xi’ an Silk Road Tower is a special-shaped steel tower, which stands approximately 140 meters high. Given its
small diameter, the tower was divided into several segments, which were assembled on the ground, and then lifted
using a heavy-duty tower crane attached to the tower body. Based on the design codes and standards of the tower
crane, safety assessment principles were proposed for the attachment of the heavy-duty tower crane to ultra-high
slender structures, which was verified safe, feasible and easy to operate in practice. Additionally, a prefabricated inner
support was designed for the installation of a large-scale Mobius ring. The designed inner support structure offered
superior operating convenience and construction safety. Furthermore, an ICP algorithm for UAV scanning data
correction was developed to measure the shape and position of the assembled structure at up to hundred meters high,
and the scanning accuracy was significantly improved after correction. For the integral construction of steel structures,
especially when the lifting height is significant, it is necessary to analyze the clear distance between the lifted structure
and the surrounding structure, as well as the wind-induced horizontal displacement of the lifted structure under
different wind levels. The lifting collision risk can be analyzed, and then measures can be adopted such as selecting the

lifting period to avoid the occurrence of strong winds, or increasing the design clear distance to reduce the collision
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risk, so as to ensure the safety of the lifting construction.
Keywords: steel tower; construction mechanical analysis; Mobius ring; crane attachment; collision risk analysis
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Fig.1 On-site photo of the project
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Fig. 2 Steel tower structure diagram
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Fig.3 Schematic diagram of inner tube structure (unit: m)
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Fig.4 Schematic diagram of outer tube structure
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Fig.5 Schematic diagram of skirt structure
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Fig. 6 Schematic diagram of Mobius ring structure
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Fig.7 Top view of the construction site
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Fig. 8 Layout plan of tower crane
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Fig. 9 Attachments of tower crane
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Fig. 10 Calculation results of load case 1
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Fig. 11 Calculation results of load case 2
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Fig. 12 Schematic diagram of strengthening at the

position of tower crane attached arms
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Fig. 13 Segmented diagram and construction scene

of the Mobius ring
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Fig. 14 Schematic diagram of the segmentation and

temporary support of the Mobius ring
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Fig. 15 Calculation results of internal support system
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Fig. 17 Scanning of the assembled segment
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Fig. 18 Deviation values before and after correction
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Fig. 19 Schematic diagram of skirt truss lifting process

B4R TS5 48 SR 20 A T T80 AT 22 20 1800 PR AT SR 454
P& Tt T B T S5 4 5 R T SOREE R T . B T
S50 T T B AR RN B, 5 A8 AR TE R, S Tl e T
PR e 95 SR JBCI B it it Xof 4 & T 445 A4 1547 Jom ] b 3 B 5
Bl T8 0 BRI

gia IR A I R Z A EDE AR AL E
T P4 R A A 20) , %ok 45 25 4 AT
VAN 588 B B8 T 445 4 11 B AR 1

GG B ST A E R AE T O B
GERAT P de R T b 0.31<C1, i 2 AR 2 RE ) R s ik
B ] A I Ky 26.47 mm, e KK AR N 14.74 mm, ¥138
JIN TR TR



5104

TG 2 22 fif B A 245 4 S B IS T R Bt T 12 o B 111

20 MEMIRTEE

Fig. 20 Schematic diagram of strengthening truss
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Fig. 21 Calculation results of skirt structure

lifting construction
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