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Test on influence of rubber powder on dynamic

mechanic properties of manipulated loess
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(1. School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China;

2. Institute of Underground Structure and Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: Manipulated loess and rubber powder was mixed with percentage of rubber powder as
6%, 9% and 15% respectively. Triaxial shear test on manipulated loess sample was conducted by
dynamic triaxial test system under unconsolidated and undrained condition, and the influence of
rubber powder on the dynamic mechanic properties was studied. The results show that the dy-
namic modulus (Ey) of manipulated loess decreases with the increment of rubber powder percent-
age, and the maximum dynamic modulus (Ey..«) and dynamic shear modulus (Gy,..) decrease sig-
nificantly with the increment of rubber powder percentage. The influence of rubber powder per-
centage on the dynamic shear modulus ratio (Gy/Gumy) is not obvious when the dynamic shear
strain (y4) is in the range of 0 and 0. 002 but the dynamic shear modulus ratio (Gy/Gumy) increa-
ses with the increment of rubber powder percentage when the dynamic shear strain (y,) exceeds
0.002. When the dynamic shear strain (yy) is in the range of 0 and 0. 001, the damping ration
changes significantly. When the dynamic shear strain (y,) exceeds 0. 01, the damping ratio tends
to be steady and the maximum damping ratio of manipulated loess increases with the increment of

rubber powder percentage. 5 tabs, 6 figs, 15 refs.
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Fig. 1 Rubber powder, barite powder and screened loess
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Tab.1 Grain sizes distribution of screened loess
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Tab. 2 Physical and mechanical indexes of screened loess
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Fig. 2 Vibration triaxial experiment sample
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Fig. 3 Dynamic strain eq vs dynamic stress gq
FHIE L A 4% 50D #4715
_ A

47A,
KA Dy i ol Bl ABCDA 11 s A. O = B
AOE 1 R,
s a Ey $i5X2) SA GO IHH A

A Q)

1
Ea= e, (2)
1
E, =a+bey (3)

a0 AT G REL

2y = Al X 56 F A 1Y S Al B T o A
BN AE eq ZIA] Y OK A TH AT B A 02 Bl PR A
Eq Eq 5y RAE vo MBIBTUIRE G, Z A4 41 F
BRI A

. Eq
(’(‘*Z(H#) (4)
Yo= 1+ ey (©))

Kb IS G 7E A R 3 = Bl 3R 3l i 3 o B
0. 34,

it 2 AR IR - B IR A 0 3 = R 3k
5 A8 THEMELIES LW E S 5 yd K
ENER
2.2 Gi/Gun5 va BIBNE S H0

AP 5 XF 3 AL A b (A15-B30, A9-B30,
A6-B30) -2 1R A& £ AT T 8h =il 5k,
IR IG5 2 1 B 3T (Ga/ G ) BE S BT RBAE Cra) 1)
AL LR, W 4 R .

1.0
— A6-B30
~ 0.8 ----A9-B30
\ ——A15-B30

0.6 ‘.\ [l JE o ;=200 kPa

B WRH(G Y G i
(=3
N

-
o

(=]

0.02  0.03 0.04 0.05
BBYRAE v,

0.01

Bl 4 Gi/Gamx 5 va X RIML
Fig. 4 Relationship curves of Gq/Gamax and 74
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Tab. 4 Linear fitting data of Egmax
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Tab.5 Dynamic shear modulus ratios(Ga/Gamax ) and damping ratios(4)at shear strain standard point
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A15-B30
FHJE Lk A 0.0040 | 0.0080 | 0.0350 | 0.0630 | 0.1690 | 0.2140 | 0.2730 | 0.2820
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