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Tab.1 Basic parameters of used tires
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Fig. 3 Schematic diagram of the loading mold
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Tab.2 The specimen parameters of scrap tire rubber pads
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Fig.7 Displacement-time loading curve
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Tab.3 Aging experiment content of scrap tire rubber pads

e/ s

EE N R (R F LR
STP-25-5 100 77 20°CX25a 18
STP-50-5 100 154 20°CX50a 18
STP-755 100 231 20°CX75a 18
STP-100-5 100 308 20°CX100 a 18
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Tab. 4 Bearing capacity degradation ration

A=(A,+15)/mm

A=(A,+30)/mm

A=(A,+45)/mm

eleril/a = t, cs 3 3 3 3 L G
0 1.00 0.98 0.97 1.00 0.95 0.95 1.00 0.91 0.95
25 1.00 0.97 0.98 1.00 0.98 0.97 1.00 0.97 0.96
50 1.00 0.99 0.97 1.00 0.98 0.96 1.00 0.96 0.94
75 1.00 0.98 0.98 1.00 0.98 0.96 1.00 0.99 0.97
100 1.00 0.97 0.98 1.00 0.90 0.88 1.00 0.92 0.89
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Fig. 14 Comparison of calculation and test results of the re-

storing force model skelection curve
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Tab.5 The comparison of the load between computation and test at feature points

X A — I

IR E /KN T4 /KN ——————— X 100%
14 G2 / i3 °

F, F. F, o F, F., Jeth IR W fH N
STP-25-5-5(K) 107.43 111.24 107.26 108.22 111.28 106.75 0.73 0.04 —0.48
STP-75-5-5(K) 103.60 110.94 107.15 105.44 111.09 106.33 1.78 0.13 —0.77
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Tab. 6 The comparison of displacement between computation and test at feature points
‘ HHE — i

50 H /mm T AH/mm ——— X 100%

1 45 i o Ko fif ‘

A, A, A, Ay A, Ay Jif IR WA 2 B

STP-25-5-5(K) 30.00 45.05 60.03 30.00 45.05 60.10 0.00 0.00 0.11

STP-75-5-5(K) 30.03 45.03 60.04 30.03 45.03 60.20 -0.00 0.00 0.26
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Fig. 15 The restoring force model diagram
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Tab.7 Comparison of energy comsuption per cycle between the test results and theoretical predictions

+15 mm + 30 mm +45 mm +60 mm
R SR ARG PRI ARG HREEC o RR60 6
D/(kN- K/ (kN- D/(kN+ K/ (kN- D/(kN - K/ (kN D/(kN+ K/ (kN-
/N RIGN: ey P/ JON ey P 0Ny P FENT K
mm) mm) mm) mm) mm) mm) mm) mm)
25 306.58 271.92 0.13 1394.18 1575.99 —0.11 3751.97 3548.82 0.06 6761.05 7033.06 —0.04
75 300.97 258.03 0.17 1416.18 1477.35 —0.04 3377.56 3354.68 0.01 6083.09 6460.92 —0.06
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Restoring force model of scarp tire rubber pads under aging-load coupling

ZHANG Guang-tai'*, WANG Ming-yang"?, ZHANG Wen-mei', ZHANG Jin-peng'
(1.School of Architecture and Engineering, Xinjiang University, Urumqi 830047, China; 2.Xinjiang Key Laboratory of Building
Structures and Seismic, Urumqi 830047, China)

Abstract: To study the isolation performance of Scarp Tire Rubber Pads (STP) under aging-load coupling, 72 STPs with dimen-
sions of 180 mm X 180 mm X 69 mm are subjected to aging time of 0,77, 154, 231 and 308 h and 5 MPa load coupling, then a low
cycle repeated loading test is carried out to analyze failure characteristics, bearing capacity attenuation, hysteretic energy loss char-
acteristics of STP. Based on the experimental results, the three-fold line skeleton curve with negative stiffness segment is obtained
and according to the characteristic parameters of the STP restoring force model, the formula for calculating the characteristic points
of STP skeleton curve considering aging-load coupling is obtained. Using regression analysis, the cyclic degradation index is ob-
tained based on hysteretic energy consumption. Through the cyclic degradation index, the STP restoring force model under aging-
load coupling considering the pinch effect, strength degradation and stiffness degradation effects is established. The study shows
that the aging-load coupling effect does not damage the hysteretic energy of STP in the actual aging time of 50 a, while the hysteret-
ic energy of STP even increases due to aging and hardening of STP surface rubber. The STP resilience model established by intro-
ducing the cyclic degradation index is in good agreement with the test hysteresis curve, which verifies the applicability of the resil-

ience model.
Key words: scarp tire pads;isolation performance; aging-load coupling;cycle deterioration index ;restoring force model
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