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Settlement analysis of multi-barrel structure warehouse using
penetration of negative pressure method in construction stage
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Abstract: In order to solve the problem of difficult control of multi-position cylinder’s settlement
in construction stage, this paper analyzed theoretically the pressure of soil inside and outside posi-
tions to find out its affection to the settlement of multi-position cylinder in construction stage.
The settlement of soil in construction stage was divided into two parts. One was the settlement of
soil in cabins, and the other was the foundation settlement. Two theoretical models for the two
parts of settlement were established. One is a computational model of the soil pressure in the cab-
ins of the structure, which was used to analyze the settlement and pressure distribution of the soil
in the cabins; the other is a non-uniform foundational settlement model of the multi-position cyl-
inder by using improved superimposed bar method, which was used to analyzed uneven settlement

of foundation. The calculated results of the models show that the settlement of soil was closely
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related to the distribution of soil pressure inside and outside of positions. In the same load condi-

tions, the calculation results of theoretical models were identical to the results of numerical calcu-

lation and experimental data, The models established in this paper were verified to be correct and

have higher accuracy. The models can be used for calculating the settlement of multi-position cyl-

inder. The research results in this paper provided theoretical reference for settlement control and

the design of multi-position structure. 2 tabs, 11 figs, 16 refs.
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Fig. 1 Multi-position cylinder structure
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Fig. 2 Experimental model
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Fig.3 Calculation models of soil in cabin for construction stage
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Fig. 4 Diffential calculation unit for soil pressure of

active area( y<Chg)
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Fig.5 Diffential calculation unit for soil pressure of

passive area(y=h1)
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Fig. 6 Diffential calculation unit for soil pressure of

transition area(ho<Cy<Ch;)
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Fig. 7 Computation model of superimposed bar method
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Fig. 8 Compression computational model of j-layer soil
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Fig. 9 Settlement calculation
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Fig. 10 Multi-position cylinder settlement
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Tab. 2 Structure settlement calculation results
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Fig. 11 Load-settlement curve of different calculation methods
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