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Foundation settlement analysis of the integrated agitating anaerobic
fermentation tank

ZHANG Xue-chan'?3, LI Bing*?%, WANG Shu-guang®23
(1. State Key Laboratory of Building Safety and Built Environment, Beijing 100013, China;
2. National Engineering Research Center Of Building Technology, Beijing 100013, China;
3. Institute of Foundation Engineering China Academy of Building Research Co., Ltd., Beijing 100013, China)

Abstract: In order to ensure the safety and stability operation of the integrated agitating anaerobic fermentation tank,
safety assessment was made for foundation settlement by using the layer-wise summation method and the finite element
method. Based on the average settlement of the layer-wise summation method, the parameters of the finite element model
were adjusted to establish a three-dimensional finite element analysis model of multiple fermentation tank considering the
influence of complex soil conditions. After finite element analysis, the foundation settlement of the agitating anaerobic
fermentation tank meets the design requirements. Lastly, suggestions are made for the design and construction of the

integrated agitating anaerobic fermentation tank foundation.
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Fig. 1 Layout plan of integrated agitating anaerobic
fermentation tank
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Fig. 2 Typical geological section
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Tab. 1 Physico-mechanical parameters for soil layers

siEE ik J B JE AR — PRETRZR ) PREY EEAE £

pl(g/lcmd) Es0.1~02/MPa cq/kPa Dyl
©) LIz 1.65 6.1 0.8 0 24
@n I 1.87 5.45 0.898 26.1 11.2
@ W+ 1.71 3.78 1.286 20.4 7.2
@1 viR g 1.67 6.7 0.8 0 24
® W+ 1.87 6.27 0.915 22.9 7.8
Gr e it 152 3.58 2.269 15 9
®2 Wi 1.67 6.8 0.8 0 24
@ 4lwb 1.96 11.5 0.6 0 26
® i 1.96 12.4 0.6 0 26
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Fig. 3 Layout plan of exploratory boreholes
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Tab. 2 Settlement of the fermentation tank
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Fig. 4 Schematic diagram of foundation
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Tab. 3 Parameters of structure calculation
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Tab. 4 Parameters of Mohr-Coulomb model

Ry i PPERLE E/MPa THRAEL v
O+ 7.00 0.30
@O#» 8.54 0.25
OB F L 7.63 0.30
@R+ 5.29 0.35
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Ok i F L 8.78 0.30
G et 5.01 0.40
©: # s 9.52 0.25
@4nwp 16.10 0.25
@4htb 17.36 0.25
HECR A 35.00 0.20
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Fig.5 3D finite element model
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Fig. 6 Settlement of foundation plate
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Tab.5 Summary of calculation results

RGNS BEAET AR mm SRR PSIL  ERERDUE/mm RN mm BRI UTE R mm
i 01 0.00015D 0.000 47 157 116 137
i 02 0.00009 D 0.000 35 160 117 139
i 03 0.00018D 0.000 47 155 114 133
HE 04 0.000 36 D 0.000 59 164 116 143
fii 05 0.00015D 0.000 59 165 120 140
i 06 0.00037D 0.000 59 172 122 150
& 07 0.00030D 0.000 47 167 121 142
i# 08 0.000 15 D 0.000 47 157 113 137
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