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Abstract : In order to study the development and collapse mechanism of the collapsed soil cave in the urban area,
the development and failure process of the soil cave were studied through the establishment of a three —dimensional
model test. The surface deformation data during the test and the final failure shape of the soil cave were analyzed.
Changes in the stress of the covering soil during the development of the cave was also analyzed through the measure—
ment tests of earth pressure. Based on this experiment, a finite element model for calculating the limit radius of the soil
cave was established, and the influence of elastic modulus, Poisson’s ratio, cohesion and internal friction angle on the
limit radius was analyzed through orthogonal experiments. The results show that: for the developed soil cavity, the
earth pressure in the failure area is significantly reduced; when the soil cave is damaged, the settlement velocity of the
cave top changes suddenly; the law between the height of the damage inside the soil cave and the diameter of the soil
cave is consistent with that proposed by Platts theory. The geometric rules are in good agreement; for soil caves with
different burial depths, the damage modes are mainly divided into altar—shaped and straight—tube—shaped collapses.
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Fig.1 Settlement observation points
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Fig.2 Arrangement of pressure measuring points
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Fig.3 Shear test curve of fill material
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Fig.4 Gradation curve of soil
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Fig.5 Soil filling and soil cave development
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Tab.2 Physical and mechanical parameters of materials

ZH y/(kN-m™) c/kPa ol(°) wl%
R 14.5 10 25 9.2
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Tab.3 Excavation results of soil caves cm
o N1 N2 N3

R h R h R h
1 18 9 20 21
2 10 20 10 22 10 22
3 11 23.5 11 25 11 25.5
4 12 26 12 27 12 27
5 13 28 13 29.5 13 30
6 14 40 14 30 14 31.6
7 — — 15 31 15 33
8 — — 16 32 16 60
9 — — 17 33 — —
10 — — 18 35 — —
11 — — 19 50 — —
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Fig.6 Height—span ratio of each cavern
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Tab.4 Collapse size
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Fig.7 Surface subsidence of 400 mm buried soil cave
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Fig.8 Surface subsidence of 500 mm buried soil cave
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Tab.6 Empirical value of materials
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Tab.7 Factor coding level

X, X, X; X,
Ap K
E/MPa “ c/kPa @/(°)
RS 10 0.4 10 30
K 8.956 0.374 9.348 28.434
TR 6.000 0.300 7.500 24.000
oK 3.044 0.226 5.652 19.566
TR 2 0.2 5 18
Az Ak a) B 2.956 0.074 1.848 4.434
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Tab.8 Orthogonal test arrangement

X X, X, X, X, y
1 8.956 0.374 9.348 28.434 2.48
2 8.956 0.374 5.562 19.566 1.1
3 8.956 0.226 9.348 19.566 2.06
4 8.956 0.226 5.562 28.434 1.46
5 3.044 0.374 9.348 19.566 2.02
6 3.044 0.374 5.562 28.434 1.4
7 3.044 0.226 9.348 28.434 2.52
8 3.044 0.226 5.562 19.566 2.51
9 6 0.3 75 24 2.53
10 10 0.3 75 24 2.48
11 2 0.3 75 24 2.53
12 6 0.4 75 24 2.55
13 6 0.2 75 24 2.53
14 6 0.3 10 24 2.56
15 6 0.3 5 24 2.52
16 6 0.3 75 30 2.53
17 6 0.3 75 18 2.51
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