[bookmark: _GoBack]Table 1 Original properties of sandstone
	Dry density
(gcm-3)
	Saturated density
(gcm-3)
	Saturation water absorption(%)
	Uniaxial compressive strength
(Mpa)
	Elasticity modulus
(Gpa)
	Poisson ratio
	P-wave velocity(m/s)

	2.28
	2.40
	4.45
	41.25
	16.60
	0.25
	1250


Table 2 Numbers of samples for each experiment
	Type
	Dry-wet cycle
	Freeze-thaw cycle
	Acid rain cycle

	
	
	Saturated group
	Dry group
	pH=2.6
	pH=4.1
	pH=5.6

	LA
	1-DW-1,
1-DW-2,
1-DW-3
	1-S-1,
1-S-2,
1-S-3
	1-D-1,
1-D-2
1-D-3
	1-A1-1,
1-A1-2,
1-A1-3
	1-A2-1,
1-A2-2,
1-A2-3
	1-A3-1,
1-A3-2,
1-A3-3

	LB
	2-DW-1,
2-DW-2
	2-S-1,
2-S-2
	2-D-1,
2-D-2
	2-A1-1,
2-A1-2
	2- A2-1,
2- A2-2
	2-A3-1,
2-A3-2


Table 3 Results of regression analyses of parameters for three experiments
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Samples
	Mass variation (m) 
	Hardness variation (H)
	P-wave velocity variation (Vp)

	
	Correlation equation
	Correlation coefficient
	Correlation equation
	Correlation coefficient
	Correlation equation
	Correlation coefficient

	DW
	LA
	m=1-0.003ex/29.5
	0.95
	H=1-0.006x0.78
	0.98
	Vp=1-0.0002x1.42
	0.95

	
	LB
	m=1-0.02ex/102
	0.96
	H=1-0.009x0.66
	0.98
	Vp=1-0.03x0.33
	0.97

	SG
	LA
	m=1+0.03e-x/30.3
	0.98
	H=1-0.0001x1.65
	0.96
	Vp=1-0.007x0.62
	0.97

	
	LB
	m=1-0.003e-x/29.5
	0.98
	H=1-0.002x1.09
	0.96
	Vp=1-0.01x0.50
	0.98

	DG
	LA
	m=1+0.009e-x/22.1
	0.97
	H=1-0.0008x1.22
	0.95
	Vp=1-0.005x0.62
	0.98

	
	LB
	m=1+0.008e-x/32.6
	0.95
	H=1-0.02x0.39
	0.97
	Vp=1-0.0002x1.36
	0.98

	pH=2.6
	LA
	m=1-0.03ex/85.7
	0.96
	H=1-0.01x0.80
	0.97
	Vp=1-0.0001x1.65
	0.95

	
	LB
	m=1-0.002ex/18.8
	0.96
	H=1-0.01x0.70
	0.97
	Vp=1-0.009x0.62
	0.97

	pH=4.1
	LA
	m=1-0.01ex/43.3
	0.97
	H=1-0.03x0.60
	0.98
	Vp=1-0.006x0.71
	0.96

	
	LB
	m=1-0.002ex/23.5
	0.95
	H=1-0.006x0.84
	0.98
	Vp=1-0.0002x2.19
	0.97

	pH=5.6
	LA
	m=1-0.001ex/15.7
	0.95
	H=1-0.03x0.53
	0.96
	Vp=1-0.01x0.64
	0.97

	
	LB
	m=1-0.04ex/193.2
	0.97
	H=1-0.01x0.57
	0.96
	Vp=1-0.0001x2.79
	0.97


Table 4 Mineral analysis of dry-wet cycle
	Type
	Mineral analysis /at %

	
	S
	I
	C
	Q
	Kf
	Pl
	Cal
	Total

	Surface
	7.4
	0.6
	0.5
	63.3
	3.9
	18.5
	5.8
	100.0

	Middle
	8.0
	0.7
	0.6
	56.2
	4.9
	19.5
	10.1
	100.0

	Inner
	8.4
	0.9
	0.6
	54.1
	5.4
	19.7
	10.9
	100.0

	Fresh sandstone
	8.6
	0.8
	0.6
	52.1
	5.6
	20.5
	11.8
	100.0


Note: S-smectite; I-illite; C-chlorite; K-kaolinite; Q-quartz; Kf-K-feldspar; Pl-plagioclase; Cal-calcite.
Table 5 Mineral analysis of freeze-thaw cycle
	Type
	Mineral analysis /at %

	
	S
	I
	C
	Q
	Kf
	Pl
	Cal
	Total

	SG surface
	8.1
	0.5
	0.5
	69.2
	2.9
	12.4
	6.4
	100.0

	SG middle
	8.3
	0.6
	0.6
	62.3
	5.0
	15.2
	8.0
	100.0

	SG inner
	8.3
	0.6
	0.7
	57.7
	5.6
	17.1
	10.0
	100.0

	DG surface
	8.4
	0.5
	0.4
	61.5
	3.7
	16.8
	8.7
	100.0

	DG middle
	8.6
	0.7
	0.5
	56.6
	3.8
	20.1
	9.7
	100.0

	DG inner
	8.5
	0.8
	0.6
	53.6
	5.5
	20.5
	10.5
	100.0

	Fresh sandstone
	8.7
	0.9
	0.8
	52.2
	5.2
	21.5
	10.7
	100.0


Note: S-smectite; I-illite; C-chlorite; K-kaolinite; Q-quartz; Kf-K-feldspar; Pl-plagioclase; Cal-calcite.
Table 6 Mineral analysis of acid rain cycle
	Type
	Mineral analysis /at %

	
	S
	I
	C
	C+K
	Q
	Kf
	Pl
	Cal
	Total

	pH=2.6 surface
	7.3
	0.5
	—
	0.8
	81.2
	1.2
	8.8
	0.2
	100.0

	pH=2.6 middle
	8.1
	0.6
	—
	0.6
	71.3
	2.3
	13.1
	4.0
	100.0

	pH=2.6 inner
	8.0
	0.6
	—
	0.9
	64.2
	3.1
	15.4
	7.8
	100.0

	pH=4.1 surface
	7.8
	0.4
	—
	0.6
	70.0
	1.6
	15.5
	4.1
	100.0

	pH=4.1 middle
	8.2
	0.5
	—
	0.9
	65.6
	2.8
	16.3
	5.7
	100.0

	pH=4.1 inner
	8.3
	0.7
	—
	0.9
	61.1
	4.8
	17.4
	6.8
	100.0

	pH=5.6 surface
	7.6
	0.4
	—
	0.6
	67.4
	2.1
	16.7
	5.2
	100.0

	pH=5.6 middle
	8.0
	0.5
	—
	0.7
	63.3
	2.7
	17.8
	7.0
	100.0

	pH=5.6 inner
	8.1
	0.8
	—
	0.8
	57.8
	4.9
	19.2
	8.4
	100.0

	Fresh sandstone
	8.5
	1.0
	0.8
	—
	51.6
	5.9
	20.7
	11.5
	100.0


Note: S-smectite; I-illite; C-chlorite; K-kaolinite; Q-quartz; Kf-K-feldspar; Pl-plagioclase; Cal-calcite.
