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Key Concepts of Structural Mechanics Design for a New Type of
Vertical SiloArranged in Rows and Columns
LI Kun-you, YANG Zhi-jun, PAN FanP<
(COFCO Engineering & Technology (Zhengzhou) Co., Ltd., Zhengzhou, Henan 450001, China)

Abstract: Vertical silos have become the first choice for large silos to store grain due to their large capacity
and small footprint. However, the problem of grain accumulation and small volume in star silos has not been
well resolved. Based on the midas Gen2019 software, this paper expands the capacity of the silos for a
comprehensive terminal project in a port area, and connects the silos with short walls to form a new silo
layout. Through the overall finite element simulation analysis of 7 kinds of grain load conditions, the internal
force distribution law of the short wall and the adjacent warehouse wall is studied. and the design control
conditions are found, which provides a reference for the silo design of similar type of layout.
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Fig.1 Layout of the bottom structure of the silos
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Fig.2 Layout of the top structure of the silos
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Fig.3 Sectional view of the silos
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Tablel Calculation of star warehouse wall
X Bt > 1 2 3 4 5 6 7 8 9
S/m 2.55 5.73 8.60 11.47 14.33 17.20 20.07 22.93 25.8
P;/(N/m?) 7 485 14 936 20 200 24 388 27719 30 369 32477 34 154 35488
P,/(N/m?) 18 446 36 805 49 777 60 096 68 304 74 834 80 028 84 160 87 447
P/(N/m) 3944 18 429 38 690 64 346 94 294 127 656 163 735 201 974 241932
®2 AFEERIHE
Table2 Calculation of vertical silo wall

X Bt g5 1 2 3 4 5 6 7 8 9
S/m 2.47 5.56 8.33 11.11 13.89 16.67 19.44 22.22 25.00
Py/(N/m?) 10 753 28 876 48 687 60 905 71 541 80 798 88 856 95 871 101 976
P./(N/m?) 24 159 50 454 70 892 88 682 104 168 117 647 129 381 139 594 148 484
P/(N/m) 3801 18 309 39436 67 183 100 691 139 215 182 104 228 794 278 791

R
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Fig.4 Schematic diagram of grain load loading
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Fig.5 Axonometric drawing of 1/4 model
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Fig.8 Cloud diagram of single-sided reinforcement of short wall
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Fig.9 Cloud diagram of crack width of short wall
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Fig.10 Cloud diagram of the reinforcement amount on the inner side of the silo wall.
(a) Axis tension state; (b) Bending state
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Fig.11 Cloud diagram of the reinforcement amount on the outer side of the silo wall.
(a) Axis tension state; (b) Bending state
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