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Model tests of road subsidence progress with underground cavities
caused by cyclic dynamic load

GAO Chengpeng
(Shanghai Municipal Engineering Design Institute (Group) Co. Ltd., Shanghai 200092, China)

Abstract: Due to the cyclic dynamic load, the underground cavity will gradually develop into road subsidence. In
view of this problem, this paper establishes model tests to simulate the whole developing process of road
subsidence. The results show that as the cyclic dynamic load decreases, the limited cyclic loading times causing
road subsidence increases exponentially. However, if there is a certain size of underground cavity, small cyclic
dynamic load can also lead to road subsidence after sufficient cyclic loading times. The soil with larger maximum
particle size and higher uneven coefficient has larger ultimate static strength and smaller ultimate dynamic
strength. On the contrary, soil with smaller maximum particle size and smaller uneven coefficient has smaller
ultimate static strength and larger ultimate dynamic strength. Larger thickness of the soil overlying the
underground cavity will lead to larger ultimate static and dynamic strength. At the same time, the development of
the road subsidence curve and the soil cracks under the cyclic dynamic load undergo three stages. Stage 1 is the
initial consolidation settlement stage with short duration. In this stage, the soil is compacted by vibration and the
ground surface has overall settlement with no obvious development of the observed soil cracks. Stage 2 is the
uniform development stage with long duration and uniform development in settlement and soil cracks. The soil is
subjected to the effect of shear vibrating. Stage 3 is the accelerated development stage with the shortest duration.
The soil is subjected to vibration failure. The settlement and soil cracks develop rapidly until road subsidence

occurs.
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Fig. 1 Developing progress of road collapse

under traffic load
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Fig. 2 Schematic diagram of the cyclic dynamic

loading test device
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Fig.4 Schematic diagram of the rubber layer above the soil
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Fig. 5 Schematic diagram of the laser rangefinder
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Table 1 Summary sheet of the cyclic dynamic loading tests
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Fig. 7 Grain size distribution of the experimental soil
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Fig. 11 Development of the soil cracks on the underground cavity at the critical cycling times (Case2-4)
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