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Dynamic analysis of the chessboard — shaped pyramid space grid

ZHU En-jing', ZHANG Ya-peng', LI Wu-en’

(1. College of Civil Engineering, Hebei University of Engincering, Hebei Handan 056038, China;

2. RiseSun Construction Engineering Co. Ltd, Hebei Langfamg 065000, China)
Abstract: By use of SAP2000, five kinds of chessboard — shaped pyramid space grid which span in 64 ~ 96
meters were made as examples for modeling, which were compared with the mechanical properties. The re-
sults show that the natural vibration period is related to span and load rating of the space grid. The intenal
force distribution regulation under the combination of static load and vertical earthquake were also decrypt-
ed that the tension of upper chord was transited to the central pressure from surrounding; the maximum in-
temnal force of bottom chord occurred in the one force plane central; and the maximum intemal forces of
belly bars occurred in the surrounding pyramids, which was available for design and engineering project.
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Tab.1 Size of space grids m

PIZREE MRt MR E
64 x 64 4x4 3.2

68 x 68 4x4 3.4
T2x72 4x4 3.6

84 x84 4.2x4.2 4.2

96 x 96 4.8x4.8 4.8

Fr-8mE : (1) L3%-, Bih 547k A 963
x3.5, %% 2.3 HAF R B 9133 x 6, A& B 5%
FRA $152 x 7; (2) TRV M|, AL KT RA
$63x3.5, KU SHEAAENITHRA $114 x5,
HAFZF R 133 x 6; (3) A, KA 95 x
4.5,
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Tab.2 Top 10 step vibration period of 5 kinds of span under different load

Vg EZiRB /s

pg PRMm T 2 3 4 5 6 7 8 9 10 .
64x64 0.525 0.268 0.268 0.18 0.15 0.155 0.129 0.129 0.106 0.106
68x68 0.57 0.284 0.28 0.197 0.165 0.164 0.136 0.136 0.112 0.112

.1 T™x72 0.589 0300 0300 0.208 0.174 0.173 0.143 0.143 0.118 0.118
84x8 0.702 0.356 0.356 0.245 0.205 0.204 0.168 0.168 0.138 0.138
9%6x9 0.838 0.426 0.426 0295 0.247 0.245 0.203 0.203 0.167 0.167
GAx64 0.683 0.349 0.349 0.243 0.204 0202 0.168 0.168 0.139 0.139
68x68 0.725 0370 0.370 0257 0.215 0214 0.177 0.17 0.146 0.146

2 TxT2 0.766 0.391 0.30 0.271 0.27 0.25 0.187 0.187 0.154 0.154
84x8 0.947 048 0.48 0331 0.277 0.275 0.27 0.227 0.187 0.187
96x9 0.949 0483 0.483 0334 0.279 0278 0.230 0230 0.18 0.189
64x64 0.950 0.8 0.48 0.338 0.28¢ 0.281 0.24 0.234 0.19 0.193
68x68 1.007 0.514 0.54 0357 0.209 0.297 0.247 0.247 0.204 0.204

3 TxT2 1.064 0.52 0.52 037 0315 0312 0.259 025 0.214 0.214
g4x84 1.311 0.665 0.665 0.459 0.38¢ 0.381 0.314 0.314 0.259 0.259
9%x9 1.539 0.783 0.783 0.543 0.453 0451 0.373 0.373 0.308 0.308
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Tab.3 Vibration period of 64m and 72m span BEEXERFEHASIKD, HBELEHHEREK
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6Mdx64 T2xT2 64x64 T2xT2 ﬂﬁo
SAP2000  0.683 0.766 0.950 1.064
ANSYS  0.668 0.7 0.935 1.036 4.2 TR ASS
EH 0 2.25% 5.9% 1.6% 2.7%
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Fig. 1 Internal force distribution of upside
bars in the 1/4 pyramid space grid
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Fig. 2 Schematic diagram of the bottom bars
in one quarter plane
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Tab. 4 Maximum internal force of 1 ~ 10# bottom bars

WS 1
A1 /N 390
RS 2 3
A /KN 431 593
®E 4 5 6
A F1/N 363 578 681
HS 7 8 9 10
R AN 238 461 612 634
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Fig. 3 Internal force distribution of 5-span
interlayer bars
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