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On-Line Pseudo-Dynamic Response Test for Evaluating Seismic Isolation Effect
by Tire Chips on Response of Saturated Sand Deposits
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The volume of waste tires is increasing every year and it has become a major environmental problem. In the use
as a heat source which is the mainstream of recycling, there are problems, such as waste of rubber resources and
generating of carbon dioxide. Therefore, increasing attention has been paid in recent years on the technology of
using scrap tire derived recycled products (tire shreds and tire chips) in construction. With characteristics such as
lightweight, compressible, permeable, durable and thermally insulating, this material has a myriad of applications in
civil engineering. This research attempts to exploit the potentials of tire chips as a tool to attenuate the earthquake
loading propagating through the foundation soils. Online testing is a method of feeding soil response characteristics
directly from soil samples into a modeling algorithm. The effects of the layer thickness of tire chips, configuration
and degree of mixing between tire chips and sand on the earthquake characteristics of alternating layers of sand and
tire chips have been investigated. As a result, it was confirmed that tire chip layers attenuate the motions of sand layers for
short period vibrations increasing strain in overlying sand layers. Moreover, tire chip layers which were closer to the
bottom or greater thickness tended to decrease the surface accelerations.
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Fig. 1 Outline of On-line Pseudo-dynamic Response Test.
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Table 1 Physical properties of materials.

Materials Gs €max €min dgo(mm) Uc
Soma sand (S:T=10:0) 2.645 1.077 0.680 0.395 1.65
§:T=73 2.410 1.565 0.953 0.407 1.69
S:T=5:5 2192 1.948 1.218 0.423 1.75
Tire chips (S:T=0:10) 1.150 2.502 1.786 0.785 234




Percent finer by weight (%)

22 &1 A

SCmyIEsE, PSRy

HARIE, MU IANv YA

100 -000CO00
ﬁ#ﬂ# i
AV AR
80 /yv /’
oo |
i
40 ! gt !
—— S:T=10:0
20 —— S:T=7:3
—— S:T=5:5
e —O— ST=0:10
8.01 M) 1 10

Grain size (mm)

Fig. 3 Grain size distribution of materials.
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Fig. 5 Acceleration time history in ground surface.
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Table 2 Test Configurations.
Test Case
Layer
0 sss A S:T=1:3 V 8:T=5:5 OTIT W TSS 4 STS @ SST2m A SST4m ¥ SST6m

L1 Unsaturated analysis layer( 7 =17.64kN/m’ G;=52MPa T =12kPa =2.31 £=2.21)

L2 Soma sand Mixture (T30%) | Mixture (T50%) Tire chips Tire chips Soma sand Soma sand Soma sand Soma sa;;--

L3 Soma sand Mixture (T30%) | Mixture (T50%) Tire chips Tire chips Soma sand Soma sand Soma sand Soma sar-u;--

L4 Soma sand Mixture (T30%) Mixture (T50%) Tire chips Soma sand Tire chips Soma sand Soma sand Soma snr-u;—_

L5 Soma sand Mixture (T30%) | Mixture (T50%) Tire chips Soma sand Tire chips Soma sand Soma sand Tire chip-s_—_

L6 Soma sand Mixture (T30%) | Mixture (T50%) Tire chips Soma sand Soma sand Soma sand Tire chips Tire chip-s_—_

L7 Soma sand Mixture (T30%) | Mixture (T50%) Tire chips Soma sand Soma sand Tire chips Tire chips Tire chip-s_“
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Fig. 8 Acceleration time history in ground surface.
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Fig. 9 Fourier spectrum of acceleration in ground surface.
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