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Abstract: The sightseeing tower, a high-rise structure in Tumushuke City, Xinjiang, is located in a complex area
with high seismic intensity, severe liquefaction, and saline—alkali soil. It is necessary to conduct foundation
liquefaction treatment and anti-corrosion design. Considering the characteristics of the high-rise structure, such as
top-heavy configuration and low lateral stiffness, two structural schemes for the sightseeing tower are proposed and
analyzed. The main structure of scheme I consists of steel pipe columns, circular trusses, and steel beams; the main
structure of scheme Il is composed of reinforced concrete diagonal braces and core tubes. The design ideas and
calculation results of the two structural design schemes are introduced in detail. Based on the Park—Ang damage
model, the elastoplastic time-history analysis under rare earthquakes and the vulnerability analysis of key vertical
components are conducted for Scheme 1Il. Finally, a comparative analysis of the advantages and disadvantages of the
two schemes is carried out, and it is determined that Scheme II has a higher cost-effectiveness ratio.
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Fig.1 Rendering of the sightseeing tower in Tumushuke City
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Table 1 Mechanical parameters of rock and soil layers
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Fig.3 Layout plan of the second story structure of the bottom tower body
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Fig.4 Layout plan of the five-story structure of the central tower body
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Fig.5 Layout plan of the nine-storey structure of the top tower body
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Fig.8 Deployment diagram of diagonal bracing rods
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Table 3 The main vibration periods of the main building structure

IS Tl/s T2/s T3/s T4/s T5/s
VE 1.436(X [1]°F-3) 1.366(Y [1]°F-3))) 1.276 ($11%%) 0.543($1%%) 0.436(F115%)
FE 0.707(Y [ F-3h) 0.695 (X [ F-3f) 0.424 (F1%% ) 0.214(H%%) 0.210(#1%%)
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Table 4 Elastic inter-story drift ratio under horizontal load
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Fig.9 Horizontal displacement of the structure under earthquake in scheme I (unit: mm)
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Fig.10  Horizontal displacement of the structure under eathquake in scheme I (unit: mm)
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Fig.11 Influence coefficient curves for rare earthquake waves
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Table 5 Maximum inter-story elastic—plastic inter-story
drift ratio and tower top displacements under various

working conditions

wARJZMFRIAEAIE A B /mm

= I
Xn] Yi) X [ YIn]
GM-01  1/335(8)2) 1/387(7)2) 97.0  87.7
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3.3.4 LT Park—Ang B Y (1Y SR 1 5518 Hb 7% 51
sy
o T BRI 2 T T~8 R RHE M e
LR T 9 FE DA, E— 2P 3% ] Park—Ang
PLRIARI | B ER E i R N R KRR S B
R [0 RE RE 45140, MR 5 453 40 i 300 W S % )
P15 R 405 1 L, AR =K MEPIBY Bt “ KRR
817, Park—Ang 5 #571 .
Ehi

D X,
.= — +
1 X(v‘]i B

D) s X A P BRI 2R T A IR BR A7
B Fu A IR BT T 5 X, R By A 1 52 PR Y
= e K AR R A [FIFERE ; AR 3 Park—Ang 7
WS R FERE R B HL0.05,

8 2 BHE M 4 A % HE A B #0600
mmx600 mm, &L+ K C30, A5z 1
R 24 MR AR 25 mm, i 57 R DU ELAR R 10 mm, (5]
HoA7 100 mm, WX HRB400, #HENNE A
H300 mmx200 mmx1010 mm, #9412 2% K Q355C.
E, 18 B SAUSG {43k A5 4 T8 1 72 T 1) SRA,

(1)

yi

Kt
aod
[Ny

FHFRP IR, 8 JZBHE M55 B D, 735
70.30. 0.29. 049, 0.27. 0.21. 0.29 #10.28, %
P4 N 0.30, XIMARLAETIRESERB, 640
$5%00.3~0.6 Z BN H R . BFTERMA, 8)ZRHE
KA AP B R P e U,
JEB, FA RAFIENE, G LA e T SRR

F6 BIRTSERHEMEXSHUKIRGIEE
Table 6 Relevant parameters and damage index of 8-story

diagonal bracing under various working conditions
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mm mm kN
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GM-01 15.5 52 0.05 1073 1683  0.30
GM-02 15.2 52 0.05 1067 1374 0.29
GM-03 25.1 52 005 1076 3789 049
GM-04 13.7 52 005 1073 2641 0.27
GM-05 11.0 52 0.05 1086 901 0.21
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Table 7 Main design and calculation parameters of composite foundation
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Fig.12  Pile spacing and plane layout of CFG and gravel
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