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Abstract

According to the influence of underground water on the underground structure, the anti-floating
model of underground structure is developed under the condition of neglecting the effect of side
wall force. After determining the basic parameters of the model, a series of experiments are car-
ried out to study the structure of sandy soil, and the variation law of the buoyancy of the under-
ground structure at different burial depth is studied by the change of water level. The experimen-
tal results show that the difference between the actual buoyancy and the theoretical value in-
creases with the increase of the buried depth in the saturated sand soil under the condition of the
average error of 0.45%.
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Figure 1. Experimental model device
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Figure 2. Link mode between cylinder side wall and bottom plate in test model
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Figure 3. Plate stress analysis diagram
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Table 1. The results of bottom-board area
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75 I/ F+G/N TR R K AL b’ /m JKA ZE Ab/m N
1 0 8.41 0.0717 / /
2 800 16.25 0.0857 0.0140 38.57
3 1600 24.10 0.0987 0.0130 39.04
4 2600 33.91 0.1139 0.0152 38.95
5 3600 4372 0.1269 0.0130 37.46
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Table 2. The results of feasibility verification
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5 T IR K AL h/m SRS TN FiRVE ) TN AT/N n/%
1 0.0728 46.92 46.58 0.34 0.73
2 0.0808 52.80 51.69 1.11 2.15
3 0.0881 56.73 56.36 0.36 0.64
4 0.0921 58.69 58.92 -0.23 —0.40
5 0.1136 72.42 72.68 -0.26 -0.35
6 0.1161 74.39 74.28 0.11 0.14
7 0.1338 86.16 85.60 0.55 0.65
8 0.1350 87.14 86.37 0.77 0.89
9 0.1445 92.04 92.45 -0.41 —0.44
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Table 3. The results of buoyancy under different burial depth
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0.0805 50.35 51.50 -1.15 224
0.1002 64.08 64.11 -0.02 -0.03
10 0.1195 75.37 76.45 -1.09 -1.42
0.1403 88.12 89.76 -1.64 -1.83
0.0802 49.86 51.31 -1.45 —2.83
0.1014 63.59 64.87 -1.28 -1.97
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0.1405 88.12 89.89 -1.77 -1.97
0.0811 50.84 51.89 -1.05 -2.01
0.1005 62.61 64.30 -1.68 -2.62
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Figure 4. Relationship between different burial depth and buoyancy
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