Wa2% H2W W oE T B ¥ i Vol. 42 No.2
2020 4F 3 H CHINA EARTHQUAKE ENGINEERING JOURNAL March,2020

TR, X0 BE , MR M L 46 002 % 7 A BR T 9 7 5 T A8 32 R 45 R I R) AR 0 58 52 R AR A [T ] M iR AR 2 4R L 2020,42(2) £ 299-
303.doi:10.3969/5.issn.1000—0844.2020.02.299

ZHAI Yongmei, LIU Yao,CHEN Yihui,et al.Failure Modes of Single-layer Lamellar Spherical Reticulated Shells under Coop-
erative Work with Lower Supporting Structures and Severe Earthquakes[]].China Earthquake Engineering Journal, 2020, 42
(2):299-303.doi:10.3969/5.issn.1000 — 0844.2020.02.299

B EEFREMES FH%REH
1 ] T4 038 7 S R B 5t

B, X E, R, FFIRES
(1. A3 R BIER R R BFFEHT . Bl 2000925 2. RHFF R AR TR, B 2000925
3. L@@ NIt A RA R, LI 200122)
WE: AT ABAQUS AR .HFRT £ E&EF AR @M &M AE 90 A T T ey 3 Fr k SAt
KB A AREME AN R L AREM R BB F L AREMEAEX, RRERMEX T LM AT
BEAR L A TR A ik R B K 28], M T 35 LRA IR ARSI K B FRAT HEAK, & T FF
FRB R AT B G AW IR IR P R 09 XA, 25 A 0 Sk BT B 2 IR Y A e AL
Ho B ETHRLEMR EILE T AR, =& 4 A5 R ERE M, F B 2R RRE A 2482t
B, TARERMNERZSALEMIBEBEIPRBITEGELLER]ETZ— AR EREN A KR
JE 049 38 A, S5 M ARFRAT B B R IG G R e AL B LR B A AR BRAG e, 25 A 0 AR K R A
SR AR b B 5 R AEBOR,
X@m. PEEGZAREM; REMAA; FREH; RAEX
FESZES: TU375.4; TU312+.3 XHEKARERD: A XEHS: 1000—0844(2020)02—0299—05
DO1:10.3969/].issn.1000 —0844.2020.02.299

Failure Modes of Single-layer Lamellar Spherical Reticulated Shells
under Cooperative Work with Lower Supporting
Structures and Severe Earthquakes

ZHAI Yongmei', LIU Yao®, CHEN Yihui’, FU Xuxia®
(1.Shanghai Institute of Disaster Prevention and Relief s Tongji University s Shanghai 200092 s China ;
2.College of Civil Engineering s Tongji University , Shanghai 200092, China ;

3.Shanghai Architecture Institute China State Construction Engineering Co., Ltd., Shanghai 200122, China)

Abstract: This paper proposes three structural failure models of single-layer lamellar spherical re-
ticulated shells under 90 working conditions based on ABAQUS finite element analysis; these
models include the failure modes of weakly supported structures, strongly supported structures,

and moderately supported structures. The ultimate acceleration of the structure markedly differs
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under different failure modes, and the ultimate failure loads of the structure under the failure

modes of weak and strong support are low, while that under the failure mode of moderate support

is relatively high. The failure load of the structure presents an increasing trend in the interval

from weak or strong support to medium support. When the stiffness of the upper and lower struc-

tures is matched, the ultimate bearing capacity of the structure is relatively high. The stiffness of

the lower supporting columns is one of the main factors affecting the failure modes and ultimate

loads of a structure. Increases in supporting stiffness cause the ultimate load of the structure to

first increase and then decrease. As the equivalent load of the roof increases, the ultimate bearing

capacity of the structure decreased and shows greater potential to be damaged in an earthquake.

Keywords: single-layer lamella spherical reticulated shell; severe earthquake; overall structure;

failure mode
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Fig.1 Single-layer lamellar spherical reticulated shell
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Fig.2 Overall structure model
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Table 1 Dynamic failure criterion of the structure
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Fig.3 Deformation of the weakly supported structure
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Fig.4 Deformation of the moderately supported structure
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Fig.5 Deformation of the strongly supported structure
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Table 2 Damage factor and failure load of the structure
K R MR SORBUE e BR

RS W wem WTe WTJ R
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