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Key Installation Technology of Tower Crane for

High-rise Steel Structure

DUAN Yumin, LIAO Hanbo, LUO Jiadi
(SCEGC No. 5 Construction Engineering Group Co., Lid., Xi’an, Shaanxi 710032, China)

Abstract: Based on Xi’ an Silk Road Happy World Landmark Tower project, the key technical problems

in the installation process of tower crane for high-rise steel structure are discussed. By analyzing the

characteristics of the engineering structure, the reasonable equipment selection and hoisting scheme are

determined, and the wall attached installation of ZSL750X-50t boom tower crane is mainly studied. The

finite element model is used to simulate and check the mechanical performance of the main steel structure

and tower crane under wind load, which verifies the construction safety, and the targeted reinforcement

scheme is put forward. The research results show that when the tower crane attachment part is a cylinder,

the arc wall attachment welding connection and U-shaped end plate separation connection can effectively

improve the stability and installation accuracy of the tower crane attachment wall.
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Fig.1 Silk Road Happy World Landmark Tower

B2 2Rt R iRE B A AN
Fig.2 Overall composition of Silk Road Happy

World Landmark Tower
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Table 1 Construction procedure
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Fig.3 Tower crane positioning
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Fig.4 Inner cylinder split model ( unit:m)
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Fig.5 Outer cylinder split model

B I AL 8 A B (WK 6) ,
KA BT 2 37. 5, BR824 18m; izt iy
RO BT REZ) 28t MLAT R A2 2 24m, B E
HLH & 18 ~24m fENV 242 e K Tk F ol
50t>37. 5t, et (% T oL & h 35. 51>28t, i &
Mt REEEK

TE AR 45 4 2 2 3 i vp | ZSL750X-50t 7 3
i A 2R T LR P AT S5 5 3728 (0. 000 ~
139.210m) A F 2556 TAE, & TR FIE R H
B, AR SO H e 2 it T3 A v 38 1] A [ g A 7
455307 o
3 BXEENRE
3.1 EARFEYLIEA L

P AR S Al AR (WL 7)), R
SEA 10mx10mx2. 1m , FEA THbR & FI b bR s £ AR 4E

Bl6 HELLSHFMBEBTIISKBEIF
Fig. 6 Mobius ring hoisting unit division and

hoisting sequence
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Fig.7 Layout of tower crane foundation
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Table 2 Load on the foundation of tower crane
W% % B 1M/ (KN - m) KPRiE/kN 3 B /kN
6 11 560 80 2 550
10 10 320 260 2 050
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Fig.8 Location of tower crane wall attachment
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Table 3 Wind load on tower crane

WIS/ % FERE/(N - mm™)  KEFE/ (KN - m™)
6 330 1.21
8 670 2.45
9 910 3.35
10 1220 4.48
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Table 4 Vertical load, horizontal load and bending

moment on tower crane

KNSR % Zhfia/kN - KOERE/KN 24/ (KN - m)
6 2 860 37 10 940
8 2 360 44 5 560
9 2 360 52 6510
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Fig. 9 Load on tower crane
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Fig. 10 Finite element model
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Fig. 12 Stress ratio with level 6 wind force
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Fig. 14 Stress ratio with level 8 wind force
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Fig. 16 Stress ratio with level 9 wind force
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Fig. 17 Horizontal displacement with level 10 wind
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Fig. 18 Stress ratio with level 10 wind force
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Fig.19 Reinforcement measures for tower crane

wall attachment
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Fig.20 Detailed design scheme
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Fig.21 Connection mode of tower crane support
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Fig.22 Attachment arm connection mode of tower crane
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Fig. 23 Joint reinforcement mode
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