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Experimental Study on the Influence of Cycle Numbers on Dynamic Properties of
the Geo-Cell Reinforced Rubber-Sand Mixture

LIU Fangcheng, ZHANG Yunfei, CHEN Lu
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Reinforced rubber sand can be used to fill into the geotextile chamber with high strength welding.
Large size cyclic shear tests have been conducted, thus working out the hysteretic curves, dynamic shear modulus
curves and damping ratio curves of GCRSM under four vertical consolidation pressure and five different horizontal
strain amplitude. Test results show that: In the 60 cycle single shears, there is an evident influence of cycle times on
the rubber sand with a low ratio and low vertical consolidation pressure. With the increase of the cycle numbers, the
ability of energy absorption and the efficiency of shock absorption of GCRSM is decreasing and the ability of plastic
deformation is decreasing. The cycle numbers have an increasing effect on the shear modulus of small shear reinforced
rubber sand and have a slightly decreasing effect on the large shear strain. When the vertical stress is relatively
small, the effect of the cycle numbers on the dynamic shear modulus is unstable with a fluctuation. When the vertical
consolidation pressure is relatively small, the number of cycles is smaller with a stable damping ratio curve. When the
vertical consolidation pressure is large, the number of cycles is larger with a stable damping ratio curve.
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Table I Mass densities of RSM with different proportion
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Fig. 1 Large scale cyclic shear tests device and its samples
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Table 2 Large-scale cyclic shear test conditions
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Fig.2 Hysteretic curves of 20% GCRSM under

four different vertical consolidation pressures
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Fig. 3 Hysteretic curves of 30% GCRSM under

four different vertical consolidation pressures
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VAL 2~4 FIT 7R 53 Bt i e AR, LU AS [R5 B8
WEAEL . ASTRIBCLL o AN [R]138 g 1o T LT 1 il 2 T O -

1) thE 2a a7 0L, AHEBCEL . ARV RS ORAE . AH
[F] e g B, Wrmlphge “mERe” PR, UiRHTEER
YRR i 1]y 2 S e K

2) MKl 2a~d AT LLE Y, FCEHGH 20%. "B qa] )
F1°h 50 kPa I, i [m] il 2 BEAE PR R BB B, Y
e N SR, BEEEC F RGN, ] R REAE PR
B ORI, RIUITEIRRECTFERERE 1 AR LI 52
LA N 1 7 5 R < AW 1 B | B A
R B IR USSR B . AU AR R O
ANBEEE L /N ) 1 T AR SRR A5 5 il L W

3) HE 2~3 BTG E], ANRE N I, AR
ZRIZER IR Z, ZWIEARRGTIG, 2l Ok ) EE 45
Jo BB ICHD FURL [ FL BRI S, TEFREBTEAL “PR3h”
WOBREEIGE “PRIC” RS, BRI
RIS T AR, WRICRE SRR . RIS [ ]
JIF, TEARBIER R Z Ak “Emi” |, B
WKL (BB 25 5 R HE AN RS 8y [RIAE R R, Rk

/N, FERERE IS, i Rl S B TR

4) HIE 4 FTLIE L, BEETERREE Z, Xt
AR Il 2, i I il 4 P R IR AR i AR T R A 3%
Wt AR A ) TR, AH R 2B 1 AR X 4 5
I WARER S S N 1 = TB Y €5 il 1% p T
WCRE TR P BE I TED)N , BRI RE LI T TR, S
IEREST TR BUOME AT LIE R
RSN, ELIS /N RE I . MITF GG 2
WG ASTAR N s far sl N @ m -2z, W 7AETE
B, R ASTE B S 4
3.2 fEIREXI BB ER M

B 5 45 H T HEEEE R 20% Fi1 30% BUAR B E 5 A
AR IRAE . 3 AR S 1] N T R Gy G, (3B N
WIBIBTRTR 555 1| IR Z th ) FEPRER IR
N A bk, BU N=60 1E MIFFE XS4 .

2.0

—a— 2 mm;
03 mm;
<B4 mmyg
1.5F V=5 mm;
=6 mm

GJG,

0.5 1 1 1 | 1
0 10 20 30 40 50 60
N
a) p=100 kPa, R=20%
2.0
—a—2 mm;
=03 mm;
<84 mm;
1.5F 7~ 5 mm;
. ~®=6mm
g
O} - —
0.5 L

1 1 1 1
0 10 20 30 40 50 60
N

b) p=200 kPa, R=20%

2.5

—=—2 mm;
03 mm;
20 ---&—4 mm;
—v—5 mm;
~4=6 mm

/G,

= 1.5

G

0.5 1 1 1 1 1
0 10 20 }\(/) 40 50 60

c) p=300kPa, R=20%



%3 XA, % AEERREC I AR RD 8 1 R i e 5 27
20 1.0, GJG, MZ&SZAGH B MBS, ARLRMERAEA
I B, SOTRIEAE N 2 mm B Gy/G-N k3 3t

B I W25 5. AT RS IR EO /MRS BT 1)
L[ GCRSM Bl B REAT WO 5 %S R BT U117 A8 (A W

& THOB/INION, o 2488 [ i ﬁﬁmﬁ AP UCHORT 8 B A

d) p=100 kPa, R=30%

2.0

—*—2 mm;

0.5 1 L 1 1 1
0 10 20 30 40 50 60
N
e) p=200 kPa, R=30%
2.0
—%"—2 mm;
O3 mm;
A4 mm;
1.5FV~5 mm;

~6 mm —-'

0.5 1 1 1 1 1

f) p=300 kPa, R=30%
B 5 Bt 20%. 30% BERHBERRMBIRER AR
BEMITH GG, BBIEIRREHI L ik
Fig. 5 G,/G, curves of 20% and 30% GCRSM under different
vertical consolidation pressures and different horizontal strain

amplitudes with the change of the cyclic number
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Fig. 6 Damping ratio curves of the GCRSM under
two different mass fractions and three different vertical

consolidation pressures with the change of the cyclic number
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