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DYNAMIC RESPONSE OF FOUR TYPICAL SCHWEDLER SINGLE-LLAYER SPHERICAL
LATTICED SHELLS UNDER IMPACT LOADING

WU Chang' > DING Jinwei' > HUANG Guiwu'’
( 1.Lanzhou University of Technology School of Civil Engineering Lanzhou 730050 China; 2.Western Center of Disaster
Mitigation in Civil Engineering of Ministry of Education Lanzhou University of Technology Lanzhou 730050 China)

ABSTRACT: Taking four typical Schwedler types of singledayer lattice shells as the research object the ANSYS/LS-
DYNA was used for parametric modeling. The difference of dynamic response characteristics subjected to impact loads was
researched. Firstly the analysis model and related parameters were introduced and the bar model considering the effect of
material strain rate was selected. Then the dynamic response of four types of reticulated shells under vertical impact load
was studied by choosing different impact points. Finally the response modes displacement acceleration and strain energy
of reticulated shells were analyzed and compared in four aspects. The results showed that the shell” s impact response modes
changed regularly with the change of the kinetic energy of the impact material; the dynamic response of the structure was
stronger with the impact point away from the support under the same impact load; among the four types of reticulated shells
the cross rod without ring rod-Schwelder spherical reticulated shells had the greatest dynamic response under the impact
load. So it should be carefully selected in the form selection of latticed shells.
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10 20 -8. 660 -5.721 -3.410 -3.279 -2.926 -2.899

80 20 -18.577 -4.329 -3.942 -3.723 -3.739 -3.267

10 150 -1.697 -0.029 -0.39%4 -0.035 -1.307 -0.103

10 20 -5.782 -3.392 -3.264 -2.749 -2.266 -2.502

80 20 -18.117 -3.342 -3.736 -3.125 -2.347 -2.551

10 150 —-0.948 -0. 025 -0.026 -0.028 -0.222 -0.032

10 20 -8.903 -0.507 -3.503 -3.025 -3. 885 -3.794

80 20 -16.286 -0.235 -0.567 -3.553 -3.964 -0. 049

10 150 -3.382 -0. 025 -0.032 -0. 025 -0. 025 -0.026

10 20 -7.999 -3.992 -3.751 -3.339 -2.982 -3.012

80 20 —-18. 883 -4.622 -4.522 -3.832 -3.153 -3.199

10 150 -1.679 -0. 050 -0.033 -0. 387 -0.990 -0. 102
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10 20 2.909x10° 1. 005x10° 9.750%10° 1.211x10°
80 20 8.377x10° 1.044x10° 1. 148x10° 1. 026x10°
10 150 1. 596x10° 3. 839x10* 8.292x10* 1.914x10°
10 20 3.550x10° 7.266x10° 1.333x10° 8.891x10°
80 20 8.507x10° 1. 096x10° 1.250x10° 9.318x10°
10 150 1.593%x10° 1. 746x10° 9.330x10* 1.586x10°
10 20 4.752x10° 4.004x10° 8. 173x10° 1.099x10°
80 20 5.991x10° 3.459x10° 9.931x10° 2.317x10°
10 150 1. 429%x10° 1.418x10* 2.912x10* 1.438x10*
10 20 2. 837x10° 1. 178x10° 1.085%10° 7. 468x10°
80 20 9.343x10° 1.486x10° 1.270x10° 8.463x10°
10 150 1.597x10° 3.246x10° 5.331x10° 1.225%10°
3 ANSYS/LS-DYNA
4 4

12 2019 5 34 245



I 2006 26( 1) : 39-45.
1) 4 4 . K8
D . : 2005.
5 MAHH FANF WEN P et al. Experimental and Numerical
N Studies on a Single—Layer Cylindrical Reticulated Shell with Semi—
o Rigid Joints J .Thin—Walled Structures 2015 86: 1-9.
N 6 WANGDZ ZHIXD FANF et al. The Energy—Based Failure
Mechanism of Reticulated Domes Subjected to Impact J . Thin—
Walled Structures 2017 119: 356-370.
° 7 ZHONGJ ZHANG ] P ZHIX D et al. Identification of Domi—
2) nant Modes of Single—Layer Reticulated Shells Under Seismic Ex—
N citations J . Thin—Walled Structures 2018 127: 676-687.
. 8
J. 2014 31(5): 180-189.
9 .
° I 2010 30(2): 169-177.
3) 4 10 FANF WANGDZ ZHIX D et al. Failure Modes of Reticulated
- Domes Subjected to Impact and the Judgment J . Thin—Walled
Structures 2010 48: 143-149.
11
’ I 2014 33(22): 88-96.
12
J. 2015 34(24) : 170-176.
! 13
I 2018 33(8) - 52-56. I 2015 32(7): 81-87.
2 14 v
2015. 2017.
( 81 )
R 5
D . : 2009.
6
° . 2007 40( 11) : 1-8.
7 J.
1986 25(2) :47-52.
1 : - 8 I
J. 2007 40( 2) :39-44. 2009 30( 10) : 1-5.
2 . S . 9 ] .
1995. 2007 28( 12) : 39-42.
3 K 10
D. : 2010. J. 1999 32(6) : 26-31.
4 11 1. M.
2006. 2002.

Steel Construction. 2019 (5) Vol. 34 No. 245

13



