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[bookmark: _Toc88659760]Table 1 Distribution of soil layers at a ground fissure site
	Soil layer
	Soil depth
 (m)
	Soil thickness 
(m)
	Staggered distance between hanging wall and footwall
(m)

	
	Footwall
	Hanging wall
	Footwall 
	Hanging wall
	

	

	3
	3
	3
	3
	0

	

	10
	10.5
	7
	7.5
	0.5

	

	13.7
	14.9
	3.7
	4.4
	0.7

	

	22.6
	24.1
	8.9
	9.2
	0.3

	

	26.6
	28.7
	4
	4.6
	0.6

	

	40
	40
	13.4
	11.3
	


Note: The north of the ground fissure is the footwall, and the south is the hanging wall

[bookmark: _Toc88659761]Table 2 Mechanical parameters of soil layers
	Soil layer
	Density
(kg·m-3)
	Shear modulus
(MPa)
	Poisson’s ratio
	Internal friction angle
(°)
	Dilation angle
(°)
	Cohesion
(Pa)
	S-wave velocity
(m·s-1)
	P-wave velocity
(m·s-1)

	

	1755
	35.80
	0.34
	21.2
	9.2
	25600
	142.84
	290.07

	

	1630
	305.81
	0.29
	38.7
	9.3
	37100
	433.14
	901.46

	

	1710
	330.03
	0.30
	42.8
	11
	78500
	439.32
	913.12

	

	1660
	421.79
	0.31
	41.3
	10.3
	29300
	504.07
	978.24

	

	1730
	440.00
	0.29
	42.8
	11
	104700
	504.32
	999.05

	

	1800
	489.75
	0.30
	43.5
	11.3
	49300
	526.39
	1012.3



[bookmark: _Toc88659762]Table 3 Soil mechanical parameters
	Source 
	Moisture content
(%)
	Bulk density
(kN·m-3)
	Cohesion
(kPa)
	Internal friction angle
(°)
	Compression modulus
(MPa)

	Prototype soil
	20.0
	18.2
	33.00
	19
	9.2

	Simulated soil
	8.9
	21.5
	2.35
	21
	0.51



[bookmark: _Toc88659763]Table 4 Test parameters of plexiglass
	Height
(mm)
	Diameter
(mm)
	Maximum load
(kN)
	Compression modulus
(MPa)
	Tensile strength
(MPa)

	30.01
	12.35
	10.36
	2.46
	86.56


Note: The data are mean values of multiple tests



[bookmark: _Toc88659764]Table 5 Vertical displacement of A3-A5 tunnel sections (orthogonal condition) (mm)
	Site
	Measure point
	S26
	S52
	S78
	S104
	S130
	S260

	A3 left end
	L-DJ-1
	-25.25
	-50.58
	-75.77
	-100.93
	-126.09
	-250.85

	
	R-DJ-1
	-25.35
	-50.71
	-75.92
	-101.1
	-126.62
	-251.07

	
	L-DJ-2
	-25.38
	-50.72
	-75.9
	-101.04
	-126.18
	-250.87

	
	R-DJ-2
	-25.35
	-50.69
	-75.89
	-101.05
	-126.2
	-250.88

	A3 right end
	L-DJ-1
	-24.02
	-48.69
	-73.58
	-98.46
	-123.27
	-240.52

	
	R-DJ-1
	-24.14
	-48.82
	-73.74
	-98.64
	-123.45
	-240.48

	
	L-DJ-2
	-24.16
	-48.83
	-73.74
	-98.62
	-123.43
	-240.42

	
	R-DJ-2
	-24.14
	-48.82
	-73.7
	-98.56
	-123.34
	-240.27

	A4 left end
	L-DJ-1
	-25.24
	-51.6
	-78.71
	-106.31
	-133.93
	-264.66

	
	R-DJ-1
	-25.25
	-51.64
	-79
	-106.84
	-134.63
	-266.03

	
	L-DJ-2
	-25.37
	-51.69
	-78.85
	-106.45
	-134
	-263.98

	
	R-DJ-2
	-25.21
	-51.52
	-78.77
	-106.48
	-134.13
	-264.56

	A4 right end
	L-DJ-1
	-16.94
	-27.78
	-32.46
	-33.81
	-35.05
	-35.46

	
	R-DJ-1
	-16.66
	-27.06
	-31.51
	-32.72
	-33.43
	-33.37

	
	L-DJ-2
	-17.08
	-28.15
	-32.95
	-34.36
	-35.53
	-35.24

	
	R-DJ-2
	-16.18
	-26.4
	-30.71
	-31.8
	-32.34
	-31.29

	A5 left end
	L-DJ-1
	0.43
	3.01
	4.55
	5.18
	5.86
	7.09

	
	R-DJ-1
	0.48
	3.27
	4.8
	5.4
	5.91
	7.05

	
	L-DJ-2
	0.55
	3.2
	4.76
	5.45
	9.81
	13.93

	
	R-DJ-2
	0.86
	3.79
	5.38
	6.03
	6.58
	14.93

	A5 right end
	L-DJ-1
	0.34
	-0.88
	-1.07
	-1.03
	-0.96
	-0.17

	
	R-DJ-1
	0.48
	-1.03
	-1.22
	-1.19
	-1.14
	-0.33

	
	L-DJ-2
	0.45
	-0.96
	-1.12
	-1.07
	-0.99
	-0.18

	
	R-DJ-2
	0.43
	-0.91
	-1.08
	-1.03
	-0.96
	-0.14


Note: “+” presents upward displacement, “-” presents the downward displacement 



[bookmark: _Toc88659765]Table 6 Axial displacement of A3-A5 tunnel sections (orthogonal condition) (mm)
	Site
	Measure point
	S26
	S52
	S78
	S104
	S130
	S260

	A3 left end
	L-DJ-1
	2.85
	5.23
	7.12
	9.13
	11.23
	26.81

	
	R-DJ-1
	2.85
	5.22
	7.13
	9.16
	11.28
	26.89

	
	L-DJ-2
	2.17
	4.16
	5.91
	7.78
	9.68
	20.66

	
	R-DJ-2
	2.16
	4.13
	5.87
	7.73
	9.63
	20.6

	A3 right end
	L-DJ-1
	2.97
	5.45
	7.36
	9.38
	11.48
	27.07

	
	R-DJ-1
	2.94
	5.36
	7.29
	9.31
	11.42
	27.03

	
	L-DJ-2
	2.15
	4.12
	5.87
	7.75
	9.67
	20.73

	
	R-DJ-2
	2.14
	4.1
	5.83
	7.69
	9.61
	20.67

	A4 left end
	L-DJ-1
	5.29
	13.57
	25.46
	38.97
	52.54
	120.79

	
	R-DJ-1
	5.6
	14.36
	26.59
	40.29
	54.4
	123.37

	
	L-DJ-2
	0.58
	-0.08
	-1.48
	-3.61
	-5.76
	-15.35

	
	R-DJ-2
	0.61
	-0.07
	-1.47
	-3.57
	-5.72
	-15.25

	A4 right end
	L-DJ-1
	5.23
	13.63
	25.6
	39.23
	52.95
	122.64

	
	R-DJ-1
	5.58
	14.42
	26.7
	40.6
	54.8
	125.25

	
	L-DJ-2
	0.36
	0.32
	-1.67
	-3.64
	-5.7
	-13.75

	
	R-DJ-2
	0.43
	0.24
	-1.57
	-3.52
	-5.48
	-13.58

	A5 left end
	L-DJ-1
	1.26
	0.34
	-0.63
	-1.35
	-2.12
	-4.44

	
	R-DJ-1
	1.14
	0.12
	-0.87
	-1.59
	-2.28
	-4.62

	
	L-DJ-2
	1.93
	2.72
	2.67
	2.33
	6.65
	10.75

	
	R-DJ-2
	1.95
	2.75
	2.67
	2.28
	1.86
	9.74

	A5 right end
	L-DJ-1
	1.2
	0.39
	-0.53
	-1.22
	-1.96
	-4.24

	
	R-DJ-1
	1.15
	0.25
	-0.7
	-1.4
	-2.07
	-4.38

	
	L-DJ-2
	1.45
	0.18
	1.6
	1.14
	0.64
	-1.52

	
	R-DJ-2
	1.48
	0.19
	1.68
	1.21
	7.03
	-1.49


Note: “+” presents left displacement, “-” presents the right displacement 

[bookmark: _Toc88659766]Table 7 Vertical displacement of A4 and A5 tunnel sections (oblique condition) (mm)
	Site
	Measure point
	S26
	S52
	S78
	S104
	S130
	S260

	A4 left end
	L-DJ-1
	-23.53
	-47.22
	-70.54
	-93.08
	-115.07
	-203.68

	
	R-DJ-1
	-24.52
	-49.03
	-73.3
	-97.42
	-121.36
	-216.91

	
	L-DJ-2
	-23.74
	-47.48
	-70.83
	-93.46
	-115.57
	-204.52

	
	R-DJ-2
	-24.47
	-48.93
	-73.13
	-97.17
	-120.99
	-215.97

	A4 right end
	L-DJ-1
	-17.67
	-35.8
	-53.41
	-70.31
	-86.45
	-140.77

	
	R-DJ-1
	-22.19
	-45.55
	-68.21
	-90.5
	-112.24
	-199.5

	
	L-DJ-2
	-18.18
	-37.93
	-56.96
	-75.18
	-92.52
	-152.11

	
	R-DJ-2
	-22.28
	-45.58
	-68.23
	-90.51
	-112.27
	-199.28

	A5 left end
	L-DJ-1
	-1.46
	-1.51
	-1.45
	-1.41
	-1.4
	-1.46

	
	R-DJ-1
	-3.04
	-3.58
	-3.92
	-4.22
	-4.53
	-5.57

	
	L-DJ-2
	-1.77
	-2.06
	-2.2
	-2.42
	-2.6
	-3.36

	
	R-DJ-2
	-3.08
	-3.58
	-3.92
	-4.23
	-4.56
	-5.57

	A5 right end
	L-DJ-1
	0.5
	0.82
	1.04
	1.25
	1.44
	2.09

	
	R-DJ-1
	-0.05
	0.21
	0.38
	0.54
	0.7
	1.15

	
	L-DJ-2
	0.26
	0.57
	0.79
	0.1
	1.19
	1.84

	
	R-DJ-2
	-0.02
	0.27
	0.45
	0.62
	0.77
	1.24


Note: “+” presents upward displacement, “-” presents the downward displacement 

[bookmark: _Toc88659767]Table 8 Axial displacement of A4 and A5 tunnel sections (oblique condition) (mm)
	Site
	Measure point
	S26
	S52
	S78
	S104
	S130
	S260

	A4 left end
	L-DJ-1
	4.44
	8.41
	13.22
	18.39
	23.82
	44.6

	
	R-DJ-1
	3.17
	5.38
	8.5
	11.92
	15.58
	29.66

	
	L-DJ-2
	1.01
	1.75
	3.24
	5.09
	7.04
	15.97

	
	R-DJ-2
	1.93
	3.55
	5.81
	8.24
	10.68
	19.97

	A4 right end
	L-DJ-1
	4.46
	8.49
	13.4
	18.63
	24.12
	45.59

	
	R-DJ-1
	3.12
	5.24
	8.34
	11.77
	15.44
	29.58

	
	L-DJ-2
	0.96
	2.09
	3.7
	5.73
	7.88
	16.85

	
	R-DJ-2
	1.92
	3.53
	5.83
	8.3
	10.79
	20.51

	A5 left end
	L-DJ-1
	1.71
	1.89
	1.57
	1.17
	0.82
	-0.37

	
	R-DJ-1
	1.75
	2.08
	1.88
	1.58
	1.32
	0.42

	
	L-DJ-2
	0.76
	0.76
	0.4
	0.01
	-0.42
	-1.92

	
	R-DJ-2
	0.33
	0.29
	-0.15
	-0.67
	-1.14
	-2.74

	A5 right end
	L-DJ-1
	1.55
	1.7
	1.39
	1.01
	0.66
	-0.51

	
	R-DJ-1
	1.6
	1.86
	1.62
	1.31
	1.03
	0.09

	
	L-DJ-2
	0.7
	0.68
	0.29
	-0.17
	-0.6
	-2.09

	
	R-DJ-2
	0.4
	0.35
	-0.07
	-0.55
	-1.01
	-2.53


Note: “+” presents left displacement, “-” presents the right displacement 
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