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Abstract: The vivo Global AT R&.D Center project is an intricate building, featuring a steel frame core tube structure system
comprised of five individual, box-shaped, large-span mega arches. The most prominent arch boasts a maximum span
of 39 m, with a maximum width of 77.6 m. The construction is complex, including rare five-story basements with
significant height variations and numerous openings. To overcome these challenges, a large crawler crane mounted
steel trestle, and a support system was erected beneath the arches, facilitating sectional lifting from the interior
outwards. This article mainly introduces the decision-making process behind selecting the construction scheme for the
mega arch. A steel trestle suitable for heavy-duty crawler crane operations and a mega arch support system with tower
crane standard sections as the main components were designed. The construction simulation analysis and construction
health monitoring of the entire process of the mega arch were carried out, and good agreement was observed after
comparing the two. In addition, this article discusses issues such as process coordination during construction, and
analyzes the technical points that are different from conventional super high-rise steel structure projects during
construction, such as spatial tower crowns and temporary tower crane attachments, which can provide a reference for
the implementation of similar super high-rise steel structure in the future.
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Fig.2 Basement roof and mega arch construction route
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Fig.3 Schematic diagram of mega arch
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Fig.4 Three types of steel trestle schemes
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Table 1 Comparison of steel trestle schemes
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Table 2 Parameters of crawler crane (200 t)
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Fig. 5 Distribution diagram of crawler crane wheel pressure
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Fig. 6 Profile schematic diagram of steel trestle section
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Fig.7 Calculation model of steel trestle
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Fig. 8 Schematic diagram of unilateral load
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Fig. 10 Load-displacement curve of steel trestle
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Fig. 11 Calculation model of steel subgrade mats
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Fig. 12 Design drawings of steel subgrade mats (unit:mm)
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Fig. 13 Construction site of steel trestle
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Table 3 Parameters of support frame
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Fig. 15 Calculation results of support system
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Table 4 Theoretical and measured values of typical monitoring points
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Fig. 22 Closure of mega arch
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Fig. 23 Construction diagram of end cantilever
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Fig. 25 Construction diagram of large-span truss
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Fig. 26 Segmentation schematic of tower crown
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Fig. 27 Temporary attachment of tower crane

PR 1 /KN
PEFFL | PERF2 | PR3 | FER4
TAETH £226 | +274 | +284 | +194
JETHETH | +189 | 325 +358 + 145
BfH5 s BE R f K32 0 / KN
Fxl Fyl FXZ FyZ
TAELH £224 | 232 | +177 | =271
JErfETM | £369 | +308 | 292 | +374
E28 HEmRuE#H

Fig. 28 Tower crane load

B4 i 2 T 004 2, TH A 25 R A 29 Bos , wl
B % 4h kg de R B ) 2 % O 2.0 mm, B KK P AL RS
J916.0 mm<h/250=22.5 mm (h: fi & 45 2 &5 . K
5625 mm) , Fe KR 7 0.39<C0.90, K 1 H1 007 B 25 45 #
AR IE MR W OR B RA — B eis . Wik, h
ok AT B 2 49 A A 137 g AR v G 5 A8 £ 5 W) 8 ] 4K R b
i B8 T 358 Ah IR M A TR o AR, fn & 30
Fis

IV

STERL DESIGN

Iy
/

1/
|1
I /

ma

T

| Lt:d?aq
c) N itk



%2 vivo 2Bk AT 0 4 25 K it T 4% AR BF 5T 125
d=20 mm
SIA I t d=20 mm
d=20 mm _ d=20 mm
G ST e oLy M
=20 mm FA1P650 % 30 =20 mm_| ‘
SMERIRA(E. ) A2 A P m AR
S5 8 A GlEE
|
a— la
| =
bl —1b 1oy
@=20 mm = —_ - N % I
shsamtcty || ] ]2 S I
75, 275 ,200
550 800
/1, aa bbb
B i B s
B30 EmRMET S
Fig.30 Attachment joint of tower crane
6 it oKl
6.1 R .
* ﬁk ® SN o S 2% 3k :
AR SCXS vivo 4 BR ATHT A rf0 30 H A9 45 44 /9 45 it
[ 1] SEngmm, 2500, TR, % . Wb AR DE s iR rpos R e

T TG HE B AT T A, BT R AL

(1) B0 K BIHUAR A S P9t T4 52 2% 3t 28 T A £
AR AT T 22 B 5 SR e MRS TR SE BRI B0, et T
] (AT R A Al O R A B T S X T
R AT AR /B0 - A A i A o B A

(2) #5ie 1 LLES bR 1 O 259 5% 5 4 8 R AT AL
R 7 AR AT RO SR G, R T & B e 4%
A& fi] e ] DA Y, Ok B T R
(AT, AR AR E T 1 3 LI W A B AR A
T TR T T AR I e TR AN R e
X HABIE T B #7750 & FLE

(3) XiZmi H R8Pk R B HT AL 25 M35 3 b 5
T AR R A SR TR B T2 AT T UL At
SR T — R A s I BA 2 T B 45 R Y 1 G

6.2 RFRMEFMTEEEN

(1) iz TRRTURZ &2 2 10 2 RPUREGE
T 55, AELRE I Sy WL DRI B R A A A /D LIS T R AR
— B iy /0 WAL 70 %6 T P 000 A R A A 2%, T A
B 5 AR — U 5 e R A R 0 {8 i il T H R
Bl o A SCHT BT I R B AW B B TSR ST AR A TE
Sr MU T AR A RS L i B A TR AR A2 2 B 1 O
o B A I TR N A (R E L 32 PR T A A AL Y A BB A
PUESEAEICRE AN NS

(2) Z I H e 4% R GE M T 3 KR S AR
ol BETH T TR A A DA S A ] A9 3 R TR A SR R
GETH R AR, B3 It T A IR P 2% T AR 4 o Y
JE Mk R TT, J0 HE 4 5 (B A [R) A B 45 IR
M T NG b BRI 5 H A TR T g e O A AR

(2]

[3]

[4]

[5]

[6]

[7]

i SR AL bR S A BF ST LT]. M TR, 2016,
45(2): 9-12, 34. DOI1:10.7672/sgjs2016020009.

JIA Shangrui, LI Na, XING Zunsheng, et al. Research on
the analysis of large-scale crawler crane walking on concrete
floor in Hebei Olympic sports center [J]. Construction
Technology, 2016, 45 (2) : 9-12, 34. DOI: 10.7672/
$gjs2016020009.(in Chinese)

GB 50007—2011 g5 H LRl T RLELS 1.

GB 50007—2011 Code for design of building foundation[S].
(in Chinese)

22G101-1 T I5E - 25 Kyt 1 Pl 1 T 46 A 2 78 7 9 ol Pl A 0
3 1 Pl (LD TR BB AR 2 B9 B 3 B[S ]

22G101-1 Drawing rules and construction details for the overall
representation method of concrete structure construction drawings
(cast-in-place concrete frame, shear wall, beam, slab)[S]. (in
Chinese)

KRN, SKRIESE, MR, & WK ERERZ T
PEREWT 5 (7).l UM 45 F 3k, 2023, 25(3) : 1-13, 38.
DOI:10.13969/j.cnki.cn31-1893.2023.03.001.

ZHANG Junfeng, ZHANG Yinghao, ZHAO Junjie, et al.
Mechanical property study on the assembled-type of light
steel modular house [J]. in Steel Building
Structures, 2023, 25(3): 1-13, 38. DOI: 10.13969/j. cnki.
cn31-1893.2023.03.001.(in Chinese)

GB 50017—2017 M5 & AR LS .

GB 50017—2017 Standard for design of steel structures[S].
(in Chinese)

GB 50009—2012 HEFLE5H fif AL S ] .

GB 50009—2012 Load code for the design of building

Progress

structures[ S]. (in Chinese)

T e, TR, SRAEWT, A5 VU %R [ BR AL T5 i ol



126

H O R

528 %:

P J2 o e e 4 Tt T ROR [T]. i TR (h3E30) , 2024,
53(2): 7-14. DOI1:10.7672/sgjs2024020007 .

MA Jiefeng, XING Zunsheng, WU Chuqiao, et al. Rotating
lifting construction technology of steel roof for Xi’ an
Xianyang international airport terminal T5[J]. Construction
Technology, 2024, 53 (2) : 7-14. DOI: 10.7672/sgjs
2024020007.(in Chinese)

FEFE R, ARV, BRVK, AF R SR IR T RS it T B
L) 578 B g (7], A AR 45 4 BE R, 2023, 25(4) :
97-104. DOT:10.13969/j.cnki.cn31-1893.2023.04.010.

CUI Jiahui, ZOU Haitao, SHAO Bing, et al. Research on
the additional stress and deformation control of sliding
construction of peripheral supported steel roof[ J]. Progress in
Steel Building Structures, 2023, 25(4) : 97-104. DOI: 10.
13969/j.cnki.cn31-1893.2023.04.010.(in Chinese)

[9]

[10]

WEE, BICH, REMR, 5 AT WE SR SGE
52 T 5 TR A T (7). 2 SR A9 45 A kR, 2024,
26(8): 104-114. DOI:10.13969/j.cnki.cn31-1893.2024.08.012.
SHANG Yingying, YANG Wenjun, WU Guosong, et al.
Reinforcement design and construction simulation analysis for
the functional renovation of a steel stadium roof[ J]. Progress
in Steel Building Structures, 2024, 26(8) : 104-114. DOI:
10.13969/j.cnki.cn31-1893.2024.08.012.(in Chinese )

K . BT IR B O S 45 R TG BEE R [T]. Al SR 4G
HyE R, 2016, 18(6) : 72-78. DOI: 10.13969/]. cnki.cn31-
1893.2016.06.009.

ZHANG Shaobiao. Key construction technology of steel
structure in Xiamen international center[J]. Progress in Steel
Building Structures, 2016, 18(6) : 72-78. DOI: 10.13969/
j.cnki.cn31-1893.2016.06.009.(in Chinese)



