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Since the Great East Japan Earthquake in 2011, much focus has been placed on 
soil liquefaction beneath small scale buildings such as detached houses, and thus 
construction methods to prevent liquefaction or lessen damage have gained 
attention. However, currently there are no proven techniques or construction 
methods to mitigate liquefaction damage to structures such as detached houses.
The purpose of this study was to find the effects of ground improvement using tire 
chips, a recycled material, for detached house foundation grounds to prevent 
liquefaction during earthquakes and reduction of responses. To accomplish this,
in order to investigate the characteristics of shear and volumetric strain and 
development of excess pore water pressure for compacted tire chips samples, a 
series of drained and undrained monotonic and undrained cyclic triaxial tests 
were performed. From the results of the monotonic tests, linear development of 
volumetric strains and excess pore water pressure were observed during loading 
up to 20% axial strain. It was further observed that the vol umetric strain and 
excess pore water pressure induced by shear loading recovered to zero during 
unloading. In cyclic triaxial tests of tire chips, there was no marked development 
of pore water pressure, resulting in non-liquefaction. The on-line pseudo-dynamic 
response tests were performed aimed at clarifying the earthquake response 
characteristics of tire chips. The experimental results confirmed the 
quake-absorbing excess pore water pressure control and seismic isolation effects 
of tire chips as a geomaterial. This paper is composed of the following 4 chapters .

studies regarding tire chips as a new geomaterial, and the utility of tire chips as a 
geomaterial were explained. Furthermore, following the Great East Japan 
Earthquake, the liquefaction of detached houses, where there was extensive 
damage, has been the focus of attention. As a result, the background and purposes 
of this study and current solutions for detached housing liquefaction as 
investigated by industry, government and academia were listed.  

and experimental methodology of tire chip specimens for this study were 
explained. In this chapter, the compressive and shearing properties were 
investigated in order for practical realization making use of the effectiveness of 
the most notable characteristics of tire chips as liquefaction -suppressing material. 
Using a triaxial apparatus, isotropic compres sion loading and unloading tests, 
drained and undrained shear loading and unloading tests, constant mean principal 
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shear stress loading and unloading tests were respectively implemented, as well as 
undrained cyclic triaxial tests. The mechanism behind the phenomenon of excess 
pore water pressure, which occurs slightly, yet does not lead to liquefaction, was 
researched, and discussion took place in correspondence with the various test 
results. As a result, it was discovered that in regard to the mechanical p roperties 
of tire chips, the volume change resulting in shear loading was not caused by 
irreversible dilatancy resulting from particle movement, but a reversible 
phenomenon, caused by elastic deformation of tire chip particles. Furthermore, 
with tire chips, much like the shear volume changes in soil, it was discovered that 
the superposition of mean principal stress increments and dilatancy do not hold. 
Otherwise, The hollow cylindrical torsional shear tests were conducted at various 
effective confining pressures. At any pressure, the initial shear modulus, the 
dynamic deformation properties of tire  chips, which was obtained from the test 
was equal to one one-hundredth of levels for silica sand,  and it was confirmed 
that tire chips are a geomaterial that shear waves do not propagate with ease. 

evaluated in chapter 2 were taken under consideration, and aiming  at using tire 
chips for ground improvement of saturated sand beneath detached houses 
foundation grounds, with regard to liquefaction during earthquakes and reduction 
of responses, we were able to give thought to the increase in pore water pressure 
from shear and resulting change in effective stress as well as non -linearity of 
materials, and deal with the liquefaction process, we investigated with on -line 
pseudo-dynamic response tests. As a result, in addition to that of tire chip 
improved levels, the occurrence of excess pore water pressure on the unimproved 
levels above was controlled, and it was confirmed that the maximum value of 
response acceleration was reduced to one third by time history response 
acceleration. Furthermore, when a 1G shaking table tes t was performed under the 
supervision of Prof. Bhattacharya of the University of Bristol in England, it was 
confirmed that the liquefaction phenomenon was controlled, and the settlement 
and sloping that accompanies liquefaction was prevented.  

In chapter 4, chapter was 

conclusion.
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