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Study on Stick-slip Behaviour of Granular Materials in Triaxial Test
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Abstract: Spherical glass sand and stainless-steel beads are two typical granular materials. These two
materials are used for conventional drained triaxial compression tests and undrained triaxial compres-
sion tests under different confining pressures to examine the stick-slip behavior of granular materials
during triaxial tests. The research work shows that both materials exhibit obvious stick-slip behavior in
drained triaxial compression tests, and the confining pressure directly affects the amplitude of stress
drop during stick-slip behavior. However, the two materials demonstrate noticeable differences in
their stick-slip behavior. Moreover, repeated drying of the glass sand sample significantly reduces or
even eliminates the stick-slip behavior. The results show that the preparation history of glass sand sam-

ples has an important influence on the development of the stick-slip behavior. The different surface
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characteristics of glass sand and steel beads are important factors contributing to the dissimilar stick-

slip behaviors between the two materials. The surface characteristics of reused glass sand particles

change obviously, which is an important reason for the gradual weakening of its stick-slip behavior.

The test results provide valuable insights for a deeper understanding of the stick-slip behavior in granu-

lar materials such as glass sand and steel beads. In addition, they provide potential directions for ex-

ploring the micro-mechanism of stick-slip evolution.

Keywords: granular system; stick-slip behavior; discrete material; triaxial test.

0 5

i}

WL B )2 AR T H AR FUR H F A b L R
HT T 50U ) I 14 5 RO A B B — SRR R
WM RO B B ik 52 55, AT 0K ) 5 1Y)
PR A G0 R R A S5 A R R ZI
L AR AT TR ARS8 A R T AT M7= o A v 3
25 AR ICE T IR ML B B, BRE b ax eE
N A ik S WORL A B A R b i SR AR AR AR G
P 58 S M R A, T OKE A ] A SR (A 2R R
T Z GNAIE 5 %t By 9 9 9 A7 o 2 3 S

0 = A R — FhoRLRE - J2 b R (1 5 - 2
LA R R W) 447 R R E 44 . a4
SR U A A4S HDLAFF 5 RELRE 4 B4 g 2 P R — b
FLA Al AT B9 7 i, B I A A A SE R IR T R T —
SR 0 W A ALER Sy . FLAE AR R RDRL AR 1
B R AL A0 HE AR 2 AT = S HE KGR 5 2 0
%&@%T%#Zl‘wﬁzﬁﬁtﬁﬁﬁ?Hﬁ%um B Bk A5
PURL B 0 S A B9 Bk P O FLRE 7 — R AR il 2R 7
lﬂ:‘a‘AFﬁﬁ%b@H&ku}zzﬁJ,H&zﬁJ&ﬁ'ﬁlilrﬂﬁm
% VI AH G, PR b gy O st . ik AR A
LIS BRAEAT BT S50, BEOT T URLRLAR DL e BT &
YR HT SE B 25 SRR I . Y . M Jiang 2 F UKL
A 3 A 3 g 2 B R F 98 A (] 5 1) o5 0 0 A4
RIS . T . Doanh 487 % F 8¢ B8 BR B 17
SR BEST T =K SR T B A L K
AN TR) 7 A 56 i W R 3 I SRR AR 2R A
T 3 Bk 9 Fh R A R 2R AT R R = R, LR
AR LB E A TL 7 1A 5T R R A 5 R RN AR
R B S 0, I 45 SR I (A AR R U
KREARZ RN Ry — I A8 il 2k 2 B & 0%
Bl o RS — AR i £k H B AR 15 IR I 3l A B 42 T
Bz b i v B G o ] L& BRAE () B S B 4% L A
MR T E N R R, K 5 R R IS, A

T FE] PN 5 0 Sk i T R R AT AR e 0 BIE 5 i
PG () e A= LR 8 AR R A5 8 A o i — 2D 9
i T B AE b AR A o — N LA, AT
O 5 AR A & A WL AR B AR A 5T b A
T R A N ) — 07 AR T £ rh A U B Vi R AR T 1 % Bl 1
% TEHBRIE BE B A0 AU G5 AR Bk 04T — il g 0 72
o T R R O BRSSO R
WA S 52 8 P G T I 52 T R 28 6 X — AF
R G HEAT TR 05 . W58 2R vl o BROF 3% 3 0
FIASEE Bk P 1 I IR A TR #2555

1 ERN=HIKE
1.1 e

R 50 R BRI B 55 1D A0 ER Y KN 55 B4 Bk B Rl b4

BHE IS 14 BRIE B 55 00 AN BR 7 A 6 A

ZiER T HEAES RFRE S BB A

SR FE B . PR R RS R B — R AR B R AR

PO e, AN 5 A BR 1 B KT8 B (04n) B0/ %5 2

(Pamn) 73531 H 5.098 g/cm®F1 4.762 g/cm’, Wi Flb4 K}
B BAR S B 1, B 1 A RRE o
®1 BEMBSH

Table 1 Basic material parameters
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Table 2 Conditions of the consolidated drainage tests

R G > BT g5 Eo/kPa K 0,/kPa
B—1 HG—1 215 265
B—2 HG—2 215 265
B—3 HG—14 215 265
B—4 HG—15 215 265
B—5 HG—1 215 315
B—6 HG—2 215 315
B—7 HG—14 215 315
B—8 HG—15 215 315
B—9 HG—1 215 415
B—10 HG—2 215 415
B—11 HG—14 215 415
B—12 HG—15 215 415
B—13 HG—1 215 515
B—14 HG—2 215 515
B—15 HG—14 215 515
B—16 HG—14 215 515
B—17 HG—15 215 515
G—1 HGY—1 215 265
G—2 HGY—1 215 315
G—3 HGY—1 215 415
G—4 HGY—1 215 515
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Fig.2 Typical photographs of the glass sand sample




2 REHERSHW

2.1 HBUIKBWERST

&1 3 Sy B B 00 BE A A [6] A 20 R 19 CD I e
G55 B G R AN [ L U0 B, TR R 75
Hodia ke 4 5 B-1 F1 B9 f 87 7 — R 728 il 28 78 B
AR ) U BE R B2 B B S [, S B OA 7 B U000 4E B
BO PRI 5 4% 7 Al RS 30, (R0 0 Y
PG MASK TR I 3 19 4 5000 R SR EL A R S A4
AT IS — WML TR | R ) — I 7 il £k i 1 g
BT R B B S B TR U s A LA Lt
T TR B IS bR L Ty — AR R AR R A
Bk sh o Bl YIRS RE 0 R SR T A B
TH 2 10 R Je e 3 o DA 342 52 DK i Y ) R 3 /0N i v

R LR R R AT R o BB R URE B ) — AR
AR IR Y EL TP UCHE TR i R ]
TE WD 5 — W AE R CD KB h , 25 A AL B T
R IV ) — IO A2 T £ 45 o B e sl ot 2k 5 B AR
1A AR, - EL I 2l i 2 il A 28 L 199 5 o
B ER R 2 UL A AN (R A A T B 1 D I B
W S 1 555, i 0 S R DR S v e — R BN
MBS s MK, 12 B0 B ] S i 5 — UMt
TR YR 2RO R . R A S R RS
BEATE AN B WY A A LA, I ) — IR AR A O
s A, B RPN 5 RIS £ IR PRI,
22 UCHE T Qi IO T (Rt 2 A AR T IR o BT B
— A M AT i 17 7 W L AR T i B 7 T D R
B — UCHE T RE h Ze g L PR A R AL g
it £k (p" R V- 4594 RN I ) 16 2 8 2ty B — By [l (1
HEMMAR .

180
160 S
140}
120
> 80§ K ——HG-1-B-9
60 ~o—~HG-2-B-10
——HG-14-B-11
40 ——HG-15-B-12
20F
0 ' L L J 1 L 1 ] A 1 L J
0 5 10 15 20 9 5 10 15 20 % 5 10 15 20
gl % ) g, % ) & /% i
(2) 50 kPt ¥ H £ (b) 100 kPafy X I (<) 200 kPat %[ £
600
—— HG-1-B-1
soob— RG-TRs f
—— HG-15-B-4 g
— NG-1-B-3
400 L—— HG-2-B-6
—— HG-14B7
5 § o= Hes 4
= = 300r—— HG-2-B-10 ;
- N a3
20 ——HG-1-B-13
; ——HG-2-B-14
100F A —= HG-14-B-15
——HG-14-B-16
/ ——HG-15-B-17
iL: 1 1 1 I o— 1 1 1
0 5 10 15 20 0 100 200 300 400 500 600
g,/ % p'/kPa
(d) 300 kPaFg 2l & (e) B R B

3 BESHD A R A B R T B CD ik g 45 28

Fig.3 Results of glass sand under different effective confining pressures in consolidated drainage tests
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Fig.9 Surface scratches of glass beads after stick-slip"”
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