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Physical Model Test of Vertical Deformation of Sand—Clay Layers
Based on the BOFDA
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Abstract: Land subsidence as a common geological hazard poses a great threat to urban development. Effective monitoring of vertical
deformation process of soil layers is an important task for land subsidence prevention and control. In this paper, Brillouin Optical
Frequency Domain Analysis (BOFDA) technology is used to monitor the vertical deformation of sand—clay layers in draining-recharging
cycles by using an indoor land subsidence model. Moreover, a compression test is used to analyze the vertical deformation of the soil.
The results show that the clay layer is the main deformation layer. In the draining-recharging cycles, the soil also experiences
compression—rebound cycles. In addition, BOFDA technology can effectively capture the vertical deformation of sand—clay layers in
draining-recharging cycles and monitor in real-time the soil vertical deformation in the process of land subsidence development. The

research results provide some reference for the effective prevention and control of land subsidence.
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Table 1  Physical and mechanical properties of clay
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Table 2 Physical and mechanical properties of sand
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Fig. 3 Land subsidence simulation test device
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Fig. 4 Soil strain and deformation curves in the draining—recharging cycles
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Fig. 5 The cumulative deformation curve of soil (a) and total strain—time curve (b) during the two draining-recharging cycles



486 R M

o R 25% 44

R3 AEEMHFZETLEMEME

Table 3 Resilience of soils under different loading conditions

AR R /mm
[ 2 a)/d 800/kPa 1600/kPa 3200/kPa
#t+ wt  FHt w1t FHE Bt
1 0248 0.128 0431 0210 0556 0274
3 0235 0.125 0418 0.192 0538 0.259
10 0232 0.109 0408 0.190 0517 0.247
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Table 4 Void ratio of soil under different loading conditions

e firgdk  wWhn oML L ?LFJ?
/kPa LBt ey Bilbew FLELe H2Z(Ee-e

800  0.848 0.542 0.565 0.283

Ft 1600 0.848 0.480 0.520 0.328

3200 0.848 0.423 0.474 0.374

800  0.799 0.733 0.744 0.055

Wt 1600 0.799 0.694 0.713 0.086

3200 0.799 0.622 0.692 0.107
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