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Study on reuse of construction waste soil and de-aired EPS
as the lightweight backfill material

by
Yoshihiko TANABASHI*, Yujing JIANG*, Tomonori ITOU™ and Koudai HIDAKA™**

Processing of the waste that increases every year has been an important issue in Japan. In-
dustrial waste including EPS waste runs short of disposing space, the development of its reuse
technique as a new resource is needed. Moreover, a lot of construction waste soil is produced
by urban development or underground use while the disposing space is limited. Accordingly, it
is thought that development of lightweight backfill material that used EPS waste, and construc-
tion waste soil is useful approach not only on economical but also environmental points.

This paper aims at developing a recycling technique for effectively use EPS waste and con-
struction waste soil. The method of reducing the volume of EPS waste is described. The possi-
bility of recycling EPS waste and construction waste soil as the lightweight backfill material is -
discussed based on the experimental and numerical examinations.
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Table.2 Triaxial compression test cases.

K Case Cohesion (kPa) | Friction € )
. 4 layer laminating 28.7 26.6
e MAZ 100 6 layer laminating 52.5 245
ke INOlpmmreolindeSeito Mixture (s:p=3:1) 0.65- 22.4
I LmdalioN | Mixture (s:p=1:1) 245 24.1
inghoard 5003410 Mixture (s:p=1:3) 54.2 25.8
g g s isoil, p - pellet
Earth pressure P(kPa)
I 0 1 2 3 4 5
rnl=|L‘=|E EN = — 0 T T T T 1
J @ : Measurement paint of £ 100 F —O— Earth pressure at resf]
a0 1600 earth presare £ ~~#— 2mm displacement
unit : mm 2200 —&— 20mm displacement
Figure.1 Experiment equipment of retaining wall. % 300 | . ?;g’zmd';':;:::’r:;t
Table.l Physical properties of materials on this research. : 400 1 Theoretioal value
5500 -
Item soil pellet | mixture ’g_ 600
Density v+ eN/m3 134 3.7 95 5700 1
Water content w (%) 767 — — i 800
Cohesion ¢ (kPa) 035 642 245 %00 (@ 1layer soil only
Friction ¢ C) 16.0 39.7 24.1
Poisson’sratio v 027 026 0265 . . Eafﬂ'zpfessure 3"<kPa) . 5
Young’s modulus E (MPa) 2.9 0.47 1.275 0 . . . l
Bulk modulus K (MPa) 2.1 0.326] 0.78 t 100 =-0— Earth pressure at rest]
£ —8— 2mm disp
Shear modulus G (MPa) 114 0.186] 0435 = 200 o
‘;d; 300 —k— ?Omm di:pla‘cement
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BRI AIEABEMIEL S R Lo TR, EiAk Figure.2 The earth pressure distribution in the depth
DEBEZEBETLILNTE, UHBEIFHEH IS vF direction with the rotation of retaining wall
DEEEZIC L ) BABEHE L O THL v SEEBEAS movement.
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Figure.3 Analytical model.
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Figure.4 Earth pressure acting on wall with the

rotation of retaining wall.
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Figure.5 Progress of failure zomes and displacement vectors with the rotation of retaining wall.
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Figure.6 Structure of gravity concrete retaining wall.

Table.3 The design conditions of retaining wall.

upport power of the foundati

ground o.(kPa)

The design safety factor to a rotation £ 1.5
The design safety factor to a slide £ 1.2
The design safety factor to the bearing 12
capacity of ground £, )
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Table.4 Stability calculation and the acting point of the active earth pressure.

Earth pressure by analysis Active earth pressure by coulomb’s theory
Case AlB The wgig_ht ratig Active earth [An af:ting AlB The we_zight ratio Active earth |An acting

(m)| (m) of retaining wall|  pressure point (m)| () of retaining wall pressure point

W/Wo P. (kKN/m) ha (m) W/Wo P, (kN/m) ha (m)

1 layer of only soil 1.7|2.2 1.00 84.48 1556 |16|2.2 1.00 82.22 1.67
2 layer laminating 05|16 0.54 48.48 193 10317 0.53 42.63 2.23
3 layer laminating 09|17 0.67 55.27 160 03|18 0.55 48.12 2.3
4 layer laminating 06|15 0.54 48.11 1.74 03|15 0.47 40.67 1.95
5 layer laminating 07|15 0.56 49.98 160 04|19 0.61 46.16 2.65
6 layer laminating 05|15 0.51 46.65 168 03|15 0.47 39.98 1.86

8 layer laminating 05|15 0.51 46.06 166 (03|15 0.46 39.1 1.938
Mixture (soil : pellet=3:1)[0.8| 1.6 0.62 50.86 162 [13(2.0 0.87 71.54 1.67
Mixture (soil : pellet=1:1)|0.5| 1.4 0.49 40.38 163 08|17 0.66 55.47 1.67
Mixture (soil : pellet=1:3) | 0.4 | 1.1 0.38 26.36 163 |02{14 0.42 35.38 1.67
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(b) The acting point
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(c) The weight ratio of retaining wall
Figure.7 Stability calculation result.
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