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Damage mechanisms and mechanical properties of layer-bonded
scrap tire rubber pads
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Abstract; To promote the application of isolation technology in low-rise village buildings, a low-cost and easy-to-
produce layer-bonded scrap tire rubber pads ( LBSTP) is developed. Three types of high-toughness bonding agents
were selected to reinforce the scrap tire rubber pads (STP) through interlayer bonding. Bonding failure tests and
mechanical performance tests were conducted to observe the failure pehomena of bonding delamination and shear.
Based on the bonding failure mehcanisms, the mechcanical properties of LBSTP were analyzed. Results show that
the V-SC2000 adhesive has the highest strength but the lowest ductility, while the Yuzhu adhesive has the lowest
strength but the best ductility, corresponding to the tensile bonding failure phenomena observed at the corners of
LBSTP during the shear test. The LBSTP-2 bonded with Weili-801 adhesive shows a significantly higher vertical
ultimate bearing capacity compared to other supports. The ultimate shear strain of LBSTP-2 is 150% , which is a
50% increase over the STP, indicating improved energy dissipation and repositioning capabilities. The LBSTP
exhibits excellent mechanical properties, and the research findings provide theoretical references for the application
of waste tire shock absorbers in isolation technology for village buildings.

Keywords : layer-bonded scrap tire rubber pads ( LBSTP) ; scrap tire pads ( STP); bonding failure mechanism;
mechanical behavior
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Fig.2 Force-displacement curves of scrap tire rubber
F1 RERAWREEE

Tab.1 Tire rubber material performance

oon B, BibimEs EEUN TV W 5/
mm MPa N %

B — 12.5 76 310

Wz 1.10 — 1 060 —

WL 0.56 — 140 15

E 3 LBSTP 4

Fig.3 Layer-bonded scrap tire rubber pads
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Tab.2 Isolation pad parameters

Koty Bl B BIRER)Z Wz w2 B—IIR 55 IR
mmxmm  mm ZERE/mm 2 B RS RS

200 x200 75 6 10 6 6 5.0 3.3
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Tab.3  Specification of specimen identification numbers
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Fig.4 Peeling and shear process
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Fig.6  Adhesive shear test sample dimensions
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Fig.7 Four types of adhesive failure modes
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Tab.4  Adhesive peel and shear test parameters
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Fig.8 Adhesive peel and shear tests
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Fig.9 Adhesive peel test curves
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Fig. 11 Vertical mechanical performance tests
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Fig. 12 Vertical load-displacement curves
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Tab.5 Vertical mechanical properties of isolation pads

RS FEAERIE/ (KN-mm ™) BRI T/ kN
STP 107.086 852.48
LBSTP-1 96.088 820.02
LBSTP-2 84.479 >950
LBSTP-3 91.515 855.67
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Fig. 13 Shear compression test machine
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Fig. 14  Ultimate shear deformation
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Tab.6 Horizontal mechanical performance of isolation pads

. KA FRBY 445 3 P I RERE / (KN - mm) SRR L RAGIAS I %
N C TR A
\\[1/%
y=20% y=60% y=100% y=20% y=60% y=100% 7y=20% y=60% vy=100% v =100%

STP 1.612 1.038 0.857 100 122.022  732.022 2 239.203 0.131 0.1352 0.180 45.1
LBSTP-1 1.490 0.939 0.823 130 110. 858 544.339 1 465.555 0.128 0.111 2 0.123 33.6
LBSTP-2 1.405 0.887 0.759 150 112.235 588.332 1432.739 0.138 0.127 1 0.130 34.7
LBSTP-3 1.168 0.706 0.595 140 101.172  540.931 1 237.371 0. 149 0.147 0 0.144 40.7
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Fig. 18 Equivalent damping ratio of bearings
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