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Abstract: The energy dissipation and energy release of fault gouge could be explained by analyzing the characteristics of stick-
slip of glass beads. The glass beads of 0.6 —0.8 mm were used to conduct the test from CVP company. The triaxial tests of dry
and loose glass beads were carried out under the cell pressure of 30, 60, 100, 200, 400 and 600 kPa with axial strain rate of
0.02 mm/min. The energy dissipation and energy release in the process of failure are discussed with the axial strain rate of 10 %
in order to decrease the errors due to the rotation of principal stress. The results show that with increasing of cell pressure, the
{requency of main shock decreases. the deviatoric stress drop increases, the ratio of deviatoric stress drop to maximum devia-
toric stress becomes stable gradually. The volume of sample shrinks and acoustic emission appears in the moment of deviatoric
stress drop. The energy controls the deformation and failure properties of the sample during stick-slip: the more the dissipation
is. the less the frequency of sliding becomes. Stick-slip can be expressed as the process of energy dissipation and energy release.
Finally, the three stages of sliding during stick-slip are discussed from the aspect of thermodynamics. The stick-slip motion is a
combined effect of irreversible dissipated energy and releasable strain energy.
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A 73 000 R AL I T2 B OB AT 0BT i 5
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Fig.1 Static electromechanical triaxial testing system
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Fig.2 Deviatoric stress versus axial strain

1400

1200

1000

Ag

Wi B2 7 (kPa)

800 [

600 Ae Ra

400 : : :
5.0 5.5 6.0 6.5 7.0 7.5

I [ L AZ (%)
B3 — WK i 3l 1Y E L
Fig.3 Stick-slip definition

i FH b 752 10 3 288 >k 15 WY iy g — o7 A i 2 v i) 3
By, BIVRE R BRI B0 (B ) 6 B — KK B W o
SR FERE (D, HFT N 8 TR (D, K5
TN B R AR (TTD) , W) 32 572 1 77 9 I i
Ag 2 A FEREZ YRS 250 Ae (F 52 1 BLE]FRD.
M2 K 3 ] LLE H, 8K B & T
(30 kPa .60 kPa) , fiif i 77 ik 5| 0 i 38 & 22 11 , 1 7%
1 5 AR Bl R /N S M DL DX 43 T A AR N g 3 B 0
{ELDE B2 S5 - 10 72 R 3 52 09 R By 25 ) A AR 15 R ok i B
Y JEAE 100 kPa, 200 kPa, 400 kPa il 600 kPa
BF Al 1 7 3k B 06 {50 B2 2 L TR M E R A4 S
X3 T 1 L 0T 6 IR S 1) 52, 22 1 45 K
JO7 B 55 PR R Y 26 &R Bl Sa TR AL 5 H AT
UL it 2 ] s 8 48 K e K A 7 g Wt 38 ¥ 1 KL O
2Pk b T AR R A K I ) B R 5 AR K A g

840 /

820

0:=400 kPa

i B2 17 (kPa)

780

760

740 1 1 1 1 1 1 J
4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0

i 1] [V 42 (%)

B4 Ry — R AR i AT R L R AR R
Fig.4 Foreshock, main shock and aftershocks



1606 HERBLY:  http://www.earth-science.net %41 B
800 = Ag(kPa) 0.60
(a) AgiT R TE A (b) . u
700 F 0.55F
y=1.2955x-34.103
600 - R=0.997 95 0-501 . "
500 | 0.45F
=
S L
i:: 400 + S‘ 0.40
< 3001 035
L ]
200 030
| ]
100 0.25F
0 L L L L L 0.20 Il Il Il Il Il ]
0 100 200 300 400 500 600 0 100 200 300 400 500 600
JE (kPa) & (kPa)

Bl5 ds R R )RR IR (e =1026) (2) A/ q e (B) H B E R R

Fig.5 Relationships between Aq/q ... and cell pressure (a), Agq,,, and cell pressure (b)

F1 TEEEZFGTHENIEERENEZR

Table 1 Peak strengths and friction angles of glass beads within different cell pressures

G5 5 )% (mm) HA (mm) Fil JE (kPa) W58 3 (kPa)  PEEE S (O)
UU_DI1 100 50 30 64.62 31.23
UU_D2 100 50 60 130.67 31.42
UU_D3 100 50 100 218.45 31.47
UU_D4 100 50 200 442.43 31.68
UU_D5 100 50 400 836.18 30.73
UU_D6 100 50 600 1299.31 31.32
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Fig.6 Deviatoric stress and volumetric strain versus axial strain

R B B s H TR P 4 S Al e 07 A 0 2 I AE 3R
0.02 mm/min, URE 85l 18] 67 F KT A2 10 A2 # L 15
A H ) it 1 T A8 DR T L AR R U Y L
TR ) 7 6 R AR B ER T B & Y R K 6 B Y
F 4 T AR CIE 7)), B DL L SR 0% il ) g A
5 ¥ Bl R P R R

24 HHRENETEPEERHAR

K T 3 2l 1 SR AR AE 2, TR iy B B O 1 Bl
A il O AR S I R L AR G AR AR BT — ELIE AT
BB B . Z G RETCRE it o D IO g 2 76 6 N [] P L i
Ao TR] s A 2 St — P < T W) 7 A N 0B 1 JB0RE 2
(] AT B 7 A= lf 4 T 3 A Al A — i 2 foT ML RE A <
fE, B — 8 MU RE e 1k o oA R X R 5 L Hb 4
e,

Fulton and Rathbun(2011) 1A\ A, 7E W7 )2 & 3
AR A iy B W Rl LUSE SR 35 U0 ) i
& 1 2l TR 2 N Bl S AR BRI 4 BRI K T A
R, E LR

D L _ _
WS:AJ rd5+AJ c,dw =AtD +Aos,L ,
) 0

[¢

Q)

®2 AEEEFETIHN KR

Table 2 The work of external force on the samples

RS BE(kPa)  [EESBYBUBEN (N« m) BB (N - m) SR ETI(N » m)
UU_DI 30 0.002 1.469 1.471
UuU_D2 60 0.034 2.170 2.203
UU_D3 100 0.207 5.571 5.778
UU_D4 200 0.457 11.147 11.604
UU_D5 400 7.311 23.214 30.525
UU_D6 600 11.638 37.879 49.517
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Fig.8 Energy dissipation and release of typical stick-slip motions
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