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Engineering Characteristics of CLSM Using Bottom Ash
and Eco-friendly Soil Binder
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ABSTRACT : In general, pipe laying works are performed by constructing underground facilities such as pipes and then refilling the
rest of the area with sand or soil. However, there are many problems in the compaction process such as difficulties in tampering
around the underground facility and low compaction efficiency. Such problems cause deformation and damage to the underground
pipes during refilling work and ultimately cause road sinks. Construction methods using CLSM are one of the typical methods to
solve these issues, and recently, studies on CLSM using coal ash, which has similar engineering properties as sand, have been actively
performed to protect environment and recycle resources. While many studies have been conducted to recycle fly ash in many ways,
the demand for recycling bottom ash is increasing as most of the bottom ash is not recycled and reclaimed at ash disposal sites.
Therefore, in order to find bottom ash applications using eco-friendly soil binders that are environmentally beneficial and conform
with CLSM standards, this study investigated flow characteristics and strength change characteristics of eco-friendly soil binders,
weathered granite soil, a typical site-generated soil, bottom ash, and fly ash mixed soil and evaluated the soil pollution to present
CLSM application methods using bottom ash.
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Table 1. CLSM design criteria

Flowability Greater than 200mm

Curing 1 day : greater than 0.1MPa

Compressive strength Curing 7 day : greater than 0.3MPa

Curing 28 day : less than 0.7MPa
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Table 2. Characteristics of weathered granite soil

USCS SW-SM
Specific gravity 2.53
OM.C. (%) 11.5
Vamar KN/ m?) 18.4

Table 3. Chemical characteristics of bottom ash and fly ash

Chemical components Bottom ash (%) Fly ash (%)
Si0, 54.6 373
Al,O4 23.4 239
Fe,O, 8.6 3.38
MgO 497 0.533
CaO 1.5 1.95

Table 4. Physical characteristics of bottom ash and fly ash

BA FA
USCS SP SW
Specific gravity 2.05 2.21
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Table 5. Physical and chemical characteristics of eco—friendly
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Chemical component (%) Physical characteristics
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Table 6. Summary of CLSM mixing design
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Mixing ratio
Mixture type Bottom ash Weathered granite soil Fly ash repla(;ement rate Eco-friendly 0soil binder Curing time
(W, %) (Wt %) (wt, %) (wt, %) (days)
BA75WGS25 0
BA75WGS25 FALO 75 25 10
BA75WGS25 FA20 20
BA50WGS50 0
BA5S0WGS50 FA10 50 50 10 3,57 1,7, 28
BA5S0WGS50 FA20 20
BA25WGS75 0
BA25WGS75 FA10 25 75 10
BA25WGS75 FA20 20
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Fig. 1. Flow test results according to the bottom ash mixing ratio
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Fig. 2. Flow test results according to the fly ash replacement
ratio
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