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PROPOSAL ABOUT THE SLIP MODEL OF CARGOES INSTALLED IN AUTOMATED WAREHOUSE
AND THE EVALUATION OF CARGOES FALLING

L FRIF*1, @R BEER2, dUAS s, Mk R, AAH ETEYS
Machiko YASUKAWA, Masayoshi TAKAKI, Haruyuki KITAMURA, Daiki SATO and Yoriyuki MATSUDA

In the 2011 off the Pacific coast of Tohoku Earthquake, as cargoes in warehouses fell on the floor, their contents and the automated

conveying equipment were significantly damaged. Recently, some countermeasures have been proposed. However, it takes time for

deciding the capacities of these countermeasures because dynamic analysis should be conducted for each case of their introduction to

warehouses. Simplified method of evaluating the cargo fall is required for effective decision of their capacities. This paper proposes the

energy balance method for evaluating cargoes slip displacement which is the key factor of cargo falling.

Keywords : Automated Warehouse, Fall of Cargoes, Slip of Cargoes, Energy Balance Method, Flexible-Stiff

Mixed Structure, Series System
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M : Mass of cargo and palette D : Width of palette
g : Gravitational acceleration G : Center of gravity
o = Acceleration at cargo’s and palette’s center of gravity
o : Displacement from the end of steel bracket
Hi : Height of center of gravity
A : Limit displacement of cargo acceleration
B : Initial displacement of the end of steel bracket
Fig.4 Detection of cargoes falling
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Table 1 Steel size of automated warehouse

Member Size Grade
Column [0—125x75%2.3 STKR400
Latticed brace |¢ —42.7x2.3 STK400
Tie beam C—75%x45x15x2.3 |SS400
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Cargo and palette
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Fig. a—4 Time histories of cargo model comparison
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