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Introduction

Table S1 gives test conditions. Figures S1-S8 shows plots of the rate- and state-friction
(RSF) parameters estimated for individual sliding-rate steps and AE activity during
individual steady sliding periods. Variations of the normal stress, the shear stress, friction
coefficient, and sliding rate are also plotted. Figure S9 shows the gouge particle size
distribution used in this study.



Tabel S1. Experimental conditions

Relative Partial water Initial gouge  Added *Maximum
Test Temperature, Gouge
Test name - humidity,  vaper pressure, thickness, water, Sliding rate, pm/s sliding
condition °C weight,
% hPa mm g distance, mm
g
Qz20220105 Dry 14.4 7.2 1.18 1.004 1.82 0 3-10-30-100 144 (66)
Qz20220131 Dry 14.4 7.2 1.18 1.000 1.26 0 3-10-30-100 144 (66)
Q220220210 Room 14.4 44.6 7.32 1.000 1.43 0 4.64-10-21.5-46.4 184 (81)
Q220230206 Room 15.8 35.0 6.28 0.990 1.06 0 4.64-10-21.5-46.4 124 (30)
Qz20230119 Humid 15.2 100.0 17.27 0.990 1.04 0 4.64-10-21.5-46.4 172 (30)
Q220230201 Humid 13.1 99.3 14.97 0.990 1.01 0 4.64-10-21.5-46.4 172 (30)
Q220230202 Wet 15.7 98.8 1013 0.990 1.69 0.25 4.64-10-21.5-46.4 172 (30)
Q220230222 Wet 14.5 97.3 1013 1.000 0.92 0.23 4.64-10-21.5-46.4 176 (30)

*: Numeral in parentheses indicates the sliding distance up to which sliding-rate step was imposed every 1-mm sliding.
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Figure S1. Experimental results of Qz20220105 with respect to sliding distance.

(a) Normal stress, shear stress, and friction coefficient.

(b) Larding rate.

(c) Ram stroke.

(d) Parameters of RSF law (the red, blue, green, and black circles represent a, b, b,
and a-b, respectively).

(e) Critical sliding distances (the blue and green circles represent Dc, and Dc,, respec-
tively).

(f) AE rate (the black and red circles represent AE activity observed by AE sensor in the
upper and lower forcing blocks, respectively).

(g) Sliding-rate dependence of AE rate.

(h) The m-value

(i) Sliding-rate dependence of the m-value.

The crosses in (g) and (i) are raw data and the circles are 3-points running average.

Upper
Lower



Stress, MPa
Friction coefficient

Ram stroke, mm Loading rate, um/s

RSF parameters

Dc, um

Qz20220131

©
o
I

o
o

B
o

N
o

©
o
I

100 =

I

I

-
o

g —
—
—
| f—
f——

N
|

o & kb A A A
- O © 0 N O O
| |

10

_ ¥ ?
JAWA & &
\ ]

L p \ 1\ L4 J

A AW

T\

I e® o {1 4 A
Py [\l T 'L T \idigly [Pl
,'djlq}' (

Po/| % uh e 0%
v PUUINAT™RS VD] ¥ 5
'Sy ‘& Lo \/ '

£ |

¢ ¥

* . -
00, [\ & g o

"‘v
)

0.1-

] ] ] ]
0 10 20 30 40 50 60 70 80 90

Slip distance, mm

i i i i
100 110 120 130

i
140

]
150

— | Normal
E Shear
[—] Friction x10

AE rate, mm"

dinN/dInV

a:

m-value

dm/dinV

108

10°
10

10°

102
1.0

0.5
0.0
-0.5

-1.0
3.0
2.8
2.6
2.4
2.2
2.0
1.8
1.6
1.4

0.40

0.20
0.00
-0.20

-0.40

[ Upper

] I 1 1
20 40 60 80 100 140

Slip distance, mm

Figure S2. Same as Figure S1, but for Qz20220131.
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Figure S3. Same as Figure S1, but for Qz20220210.
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Figure S6. Same as Figure S1, but for Qz20230201.
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Figure S8. Same as Figure S1, but for Qz20230222.
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Figure S9. Grain particle size distribution measured by laser diffraction.



