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Nonlinear Stability Analysis of Single-layer
Honeycomb Spherical Latticed Shells

HE Yong-jun',PENG Zheng-qun
( College of Civil Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract;: The finite element software ANSYS was used to investigate the nonlinear stability of single-
layer spherical latticed shells with hexagonal connection form. Firstly, a reasonable grid layout was deter-
mined by analyzing and comparing the stability of two types of honeycomb spherical latticed shells. A large
scale parametric analysis was then carried out, including the influences of the span, raise-span ratios, grid
size, initial geometric imperfection, asymmetric load distribution, and material nonlinearity on the stability
behavior of honeycomb spherical latticed shells. The results show that the grid of type I exhibits better o-
verall stability capacity for two kinds of grid configurations of single-layer honeycomb spherical latticed
shells. It is also suggested that the span should not exceed 40 m. The overall stability of the net shell is
better and material utilization is higher, when the rise to span ratio is close to 0. 25 and the bar length is a-
bout 2 meters. Meanwhile, the material nonlinearity has a great effect on the stability of the bearing capac-
ity for single-layer honeycomb spherical latticed shells, and the bearing capacity of latticed shells is de-
creased by 50%. However, the critical load of latticed shells is reduced by 52% when the initial defects
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reach 1/150 of the span. Moreover, it is found that the reticulated shells are not sensitive to the asymmet-

ric loads.
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R TAT 190 58 S BRA S 18] 19 58 254 17 AR )32 19
— TP A5 AL 2 A T 002 BR T R 58 T L B BRI
P 7 1) Sl 11 e E 24 SRR R0 » DAL T HG O A 5 B
P AR T [ VR Uk o G 2 N P 2D |
P A L B R LR 2R A R T 0 5 A9 AR e M AR E
PRI E C LA R

SCHRE6 S 1 75 T8 19 A B 1T 10 76 19 2 B fl
R (FHAT R R B AF A — E 10 2290, HLAS A5 5
B0 AR Tt R A A ™ O fif R I R A AR SO AR T
AT R B o AT R AR R A - AR B i A
FRATE SR JH A IR S04 5 3 CRIVA 2 80 A5 A9
Ko P Fh AR X AR R SR AR D £ 7N 0 22— [

T T ) S A G A 5 A v A AT R I B (R 5 SRR A
R S8 AR SF R BT AR BE i T kA AR ™
AR e L ok T AR R AR A L [R] IR T A
TS LT e o WM 45 L B e 1 LB B R R
LRI - S

Xt K R R f) 9 7 45 A, FLAR PR AR 28 R
S LEAE ARG E R WL i LA SCIR A MBBIE S 1 I R 7
LER I AR LM AT E M. SN LB T AN [ R A IR 3K
X 8 T B TG ) e AR R R IR L B E T — B LA
s A B 20 R IE BETE T R85 PR B )
FBR I A7 8N X R A 25 DR 28 0] I e A 1 9 R
FATH T RFE AT X SCRR FE R T T
FARIRE LA 12 9 58 45 Fa e P ) 2 o AR LAY
FRICH M ANSYS #5471 800 Al etk 4t 2 43 #r »
PR B S s S e T IS A A R E R B LASVIBE D 1%
ZERIE A N AR L EE 4 .

1 SHHoHER

R 25 AL AT 1R 10 A BT AN [ B )2 e 8 R A
TYERTAT 9 78 2 T PR 28 MR 2 e 0 A 1 2R Bk
AT P 7 TR A2 T 75 01 FE A 1) FP s i 8 8 A
TYERTA ¥ 7 TG AL T 3 A28 (8] N 8 45 i S AL.
TERR T AL PR Z T B 5 A O Pl B A 19 7 35 o 2R
JEAE R TR AR BR 28T AR U A B T DX I 25 A 1
H e e A S K B L AR AT 1 i s R rp A P

FEEBTEX G — M 1 AD.

A1l R
Fig. 1 The analysis model
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Fig. 2 Comparison of complete load-deflection
curve between two kinds of honeycomb
spherical reticulated shells
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Tab.1 Ultimate analysis results of two types of honeycomb
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Fig. 3 Relationship between ultimate

loads and raise-span ratios
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Fig. 4 Relationship between ultimate loads and the span
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Tab.2 Comparison of ultimate analysis of the
structure with different length of bar
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Fig. 5 Complete load-deflection curve and critical load
curve of domes with different initial imperfections
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Fig. 7 Reduced coefficient of material nonlinearity
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