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ABSTRACT : Recently, there have been various lifeline installations constructed in the underground space of urban area due to the
effective use of land. For newly installed lifelines or the management of the installed lifelines, many construction activities of
excavation and backfilling are observed. Around these area, there are possibilities of collapse or excessive settlement due to the
leaking of the pipe or unsatisfactory compaction of backfill material. Besides, construction costs can be saved since the on-site soils
are used. The application of this liquidity filling material is not only to the lifeline installation but also to underpin the foundation
under the vibrating machinery. On the evaluation of the applicability of this method to this circumstance, the strength should be
investigated against the static load from the machine load as well as the vibration load from the activation of the machine. In this
study, the applicability of the liquidity fill material on the foundation under the vibrating machinery is assessed via uniaxial
compression and resonant column tests. The liquidity filling material consisting of the on-site soils with loess and kaolinite are tested
to investigate the static and dynamic characteristics. Furthermore, the applicability of the reclaimed ash categorized as an industrial
waste is evaluated for the recycle of the waste to the construction materials. The experimental results show that the shear modulus
and 7 day uniaxial strength of the liquidity filling material mixed with reclaimed ash show higher than those with the on-site soils.
However, the damping ratio does not show any tendency on the mixed materials.

Keywords : Liquidity filling materials, Dynamic characteristics, Reclaimed ash, Foundation under the vibrating machinery
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Table 1. Annually generated and recycled amounts of domestic coal combustion by—products (Jung et al., 2011)

2006 2007 2008 2009
Fly ash generated amount 478.3 496.2 619.0 684.3
Bottom ash generated amount 103.6 105.5 141.9 151.0
Generated amount 584.1 601.5 761.1 8353

Recycled amount (%) 66.5 (388.7) 70.0 (421.6) 66.0 (501.8) 64.1 (535.8)
Fly ash recycled amount (%) 74.2 79.5 76.3 67.9
Bottom ash recycled amount (%) 32.6 25.7 20.8 47.1

6 Dynamic Characteristics of Liquidity Filing Materials Mixed with Reclaimed Ash

(unit : 10,000 tonf)
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Table 2, Mixing conditions of remolded samples

Samples Mixing condition
NO. Sand (%) Clay (%) Ww/C
Sand 1 90.0 10.0
+ 2 70.0 30.0
: 455
Clay 3 50.0 50.0
4 30.0 70.0
NO. Sand (%) Loess (%) w/C
Sand 1 90.0 10.0
+ 2 70.0 30.0
4.41
Loess 3 50.0 50.0
4 30.0 70.0
NO. B.A (%) F.A (%) Ww/C
Bottom Ash 1 90.0 10.0
+ 2 70.0 30.0
v Ash 3.15
Fly As 3 50.0 50.0
4 30.0 70.0
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Table 3. Index properties of soils

Dry unit
Samples NO. GS PI USCS weight
(tfm’)
1 2.59 NP R 1.61
Sand 2 2.56 NP ; 145
R
Clay 3 2.54 N.P - 1.18
4 253 2.15 MH 1.06
1 2.60 NP i 1.60
Sand 2 2.60 NP - 154
N
3 2.60 NP i 1.60
Loess
4 2.60 8.90 ML 1.20
1 224 NP - 1.18
Bottom Ash 2 224 NP i 1.44
N
Fly Ash 3 232 N.P - 1.60
4 232 NP i 1.58
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