54455 6
2016 ££ 6 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 6
Jun. 2016

TEHE. 0253-374X(2016)06-0870-06

DOI.10. 11908/j. issn. 0253-374x. 2016. 06. 008

KFtET RO miEX BN S EEHHRESH
EAm

(RIBE AR AR 5 Be R ED A IRAT], £ 200092)

PR EADR AR SR 5 TR M B R, X KA
BeoR PR Ve T B3k O 4 4 15 IR M AR X 8 1) AR FE
e B H SR G5 32 12 W DA B B e M R AR T S4B 4
8 () AN ST TR | VA g B I B S oy e L B i ) 5
5 TR S5 B A G R W FE K AR T, £
PREEH S PR MR AT 5 | AR A i) SCHE PRI BRI 25 4, S
BE 1 S P/ INE R DRUE SO 32 ) % 4 s e B T AR AR
T R RGO T L BRI SR FE AR R 7= A A F
Wil 7 AR 7 A R Rk F B0 R 8 i o 8 S L 5 v
AP oF A b A ) B 38 A T PP A LRI 33 45 R SR 7 AR A T
TRyEA

XK. biPhOoRE; SEAFEE L ESW; WEEM;
RAui#; PhE TAE
RESHES: TU3LS NEiREE. A

Analysis on Properties of Cooperative Work of
Curtain Wall Support Structure with Main
Structure of Shanghai Tower Under Wind Loads
and Earthquake

LI Jivpeng
(Architectural Design & Research Institute of Tongji University
(Group) Co., Ltd., Shanghai 200092, China)

Abstract: By means of integrated model including suspend
curtain wall support structure (CWSS) and main structure,
relative deformation and its effect on CWSS are analyzed
under horizontal earthquake and wind load. And the response
of vertical nonuniform deformation, internal forces and
acceleration of CWSS are also studied under vertical
earthquake in detail. Analysis results shown that, Under
horizontal loads, vertical relative deformation between main
structure and ring beam will lead to additional moments of
radial strut. Setting the sliding structure in the end of radial

strut can reduce the additional moment and ensure service of
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curtain wall safety. Under vertical earthquake, a larger
nouniform deformation which have an adverse effects on
plates, additional axial force of sag rods and significant
vertical acceleration response of ring beam will be produced.
In the design process, all above adverse factors should be
evaluated to ensure the safety of curtain wall system under

vertical earthquake.

Key words: Shanghai Tower; suspension curtain wall support
structure; earthquake; wind loads; cooperative work
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Fig.1 Analysis model with suspend curtain wall support

structure and main structure
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Fig.2 Curtain wall structure system and

position number
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Fig.3 Relative deformation between suspend curtain
wall support structure and main structure under

horizontal loads
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Fig.4 Indication of inertia axis position of floor

AX B R

fee ]
Rl 3L

El5 AEEREMBESLENIE
Fig.5 Mechanism of displacement differential

between circle beam and floor
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Fig.6 Vertical displacement of floor edge

under wind load
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Fig.7 Deformation indication of super column and

secondary frame column under wind load
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Fig.8 Vertical displacement of circle beam

under wind load
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Fig.9 Displacement indication of sag rod
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Fig.10 Vertical displacement differential between

circle beam and floor under wind load
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Fig.11 Vertical displacement differential between circle

<

beam and floor under horizontal earthquake
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Fig.12 Additional bending moments in radial

struts under horizontal loads
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Fig.13 Additional axial forces in sag rods

under horizontal loads
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Fig.14 Acceleration response of ring beam of zone 8
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Fig.15 vertical acceleration response at each level
of NO.9 of zone 8
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Fig.16 Vertical deformation of ring beam under vertical
earthquake without Rigid displacement
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Fig.17 Axial force-weight ratio of top rods of zone 8
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