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Fig.1 The design criterion of reticulated
shell structure
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Fig.2 Comparison of the simulation and

calculation for wind pressure

2.2 RpEHEMBRERE S

15 25 46 3 43 H7 B A vh, R ) BEAMI8S FiI
SHELL181 ¥.5¢ , Hoef BEAMI8S 4 Wi A4~ .5 1 Ml
J,SHELLI81 J& DU f& 5.0, i1 A WA 15 25, M
ANFATTZ )R Y s R A i 42 o S B B i 4
S AR I AT G S AT AL, BB A TS M B R4S
R H LT Foin#k a4 : KSEL, S, LOC, Z,
1.28,2 fl FK,ALL,FZ, — 541. 68, ¥ =5 % i 2% %
OB IS IEE Ty 0 B R] S X A B
APDL 14 W7 — & R/ B 7. 83 &7 5
1 XU 25 2 DL g I8 X A 850 3 i 47 0 i, 56
B [ R R

e 4 B G #R T RF JS  RT AR 2] R 58 7R R
BB E ) SR T T2 T B AR 2
R BT A BEK, 43 ) $ e R il ) g AL . I e
5 Ky Ay MR, R R 1 it S T A U Sk BT AL
BCRE R XV R ) 8 T — s SR R AR
Jy2E T I LR B 78S T b RS AL,
NS e AR TFFLAR = 3 A% e AR R AR 45 A 4
B, U0k FL AV FH VL 7 2 3 LLO. 8 1 T U 3 4L
IR A 42 1060 158 S 270 MPa, A 45 R 7¢ 41 £}
IVF I 2

[o] =270 MPax% x0.8 =72 MPa.  (2)

il £ ANSYS Workbench i 17 4f 1k 1% 1115 %
W 5E AT S D0 A8 TR R, o G 3 A o B R0 N B
R, Y05 i W58 ) e ok

3 MEmEikg

i gt 0 X 2 T o T R ) 4 B R
A3 B0 . X6 X 58 T 283 56 s, 28467 it o T I 52 45 44
FEAET AL 38 315 A 48 ) 1% 3 3 ) 52 45 44 19 FF
PF b 2B 3k 2 A 2 56 S 400 XL 3 R = 2kt
W 36 (R 5% ), LA 2R & B aniE 3 Bros. th T M
7o M A% it A v 7R 32 38 A8 ff 48, 415 38 A8 A e 4Ry
T AT N R A AR p Sl e AN R 2 Y &2
SRS, 15 20 P A g AR A A AR e K
S 2 A AR Ak 2, o TR 2 R 1 R R SR AR
SE [ HEAT o0 M RIS 38 A VR T 2228 i RS
G R AR LB o 3.
3.1 ZAEEMFKE

Z ST N B i R AL e A S B Ak
P WY ARERE 7, g5 W 72 TR 3 205, kit
16 4~ . finzkos 2 B & 4 Bk ad i gk R
it Jin 2 A, AR A B A IR AR 1 A AR AR B & 5 BT



5% 43 PR R EROE M 7 BRI AE R T & ) 2 i T 5 107

718 F 8188 728 A i R AR 132 3% (BRI IR T ) B
T 28k 2 i X 3 45 2R

I

HE

e —

2k

B3 MEm#HrsE

Fig.3 Schematic diagram of reticulated shell loading
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Fig.4 Schematic diagram of multipoint

vertical loading test
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Fig.5 Result of multipoint vertical loading test
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Fig.6 Schematic diagram of multipoint

horizontal loading test
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Fig.7 Result of multipoint horizontal loading test
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Fig.8 Displacement comparison of multipoint
vertical loading test and multipoint horizontal

loading test
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Design and Experimental Study on the Mechanical Beam Membrane Structure

of Single-layer Spherical Reticulated Shell

LI Da-lei, DAI Chao-lei, LI Feng

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The beam membrane structure of the single-layer spherical reticulated shell is analysed, and the
strength and local stability of reticulated shell structure design criterion are determined according to the failure
forms of shell. The fluid solid coupling analysis of wind field and structure field is used through the finite ele-
ment analysis software ,and the section size optimization of the member is got by optimizing design. Through the
multi point load test of the prototype of reticulated shell structure, the maximum displacement curve changes
with the load is obtained. Meanwhile, the test results and the simulation results are compared and analyzed,
and the simulation calculation model is verified, providing theoretical basis for the design and analysis of the
same type of single-layer spherical reticulated shell.

Key words: beam membrane structure; local stability; fluid solid coupling; optimization design; loading test
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