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A Study on the Recycling of Coal Ash
as Structural Backfill Materials

BYUNG-SIK CHUN AND YOO-HYEON YEOH
Dept. of Civil Engineering, Hanyang University, Seoul 133-791, Korea
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ABSTRACT: The purpose of this paper is to recycle coal ash as structural backfill materials from electric power plants. Two million
wns of coal ash are produced annually. The laboratory test was executed for the basic compatibility as substitution for structural
backfill materials, and the optimal mixture ratio(fly ash : bouom ash) was decided In addition, the model test was performed using
medium scale earth pressure model with small size earth pressure cells, model box, data logger and some other apparatuses. Mixed
coal ash and excellent buckfill materials(cohesionless soil, SW) were compared in the view of lateral earth pressure variation
depending on wall displacement. The reduction of earth pressure when coal ash was used as a backfill material was monitored
comparing to that of cohesionless soil. The cost and environmental pollutants by treating coal ash can be reduced through developing
the recycling technology.
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Table 1 Physical properties of coal ash
Atterberg Lirnit Grain size distribution
Specific  Classi-fica -
Class g;a"“}’ nzlcl)ild WL le pasl:ii)lé A;clte pasiiizogatc €0 Do Dio Cu Ce
(%) (%) = (tnm) (mm) (mm)
(%) (%)
Fly ash 223 SM NP NP 100.0 41.0 0.11 0.049 0.018 6.1 12
Bottom ash 232 Sw NP NP 99.47 2.96 240 1.20 0.30 8.0 20
Table 2 Chomical propertics of coal ash
~-—___ Natural disposition
Clacs - — §i0;  ALO; T, P05 Fe0; Ca0 MO0 Na® KO BO S0 Carbon  Sum pH
Fly ash )
%) 5423 2414 113 0.5 741 086 122 032 339 009 001 600 09895 765
Botiom ash
% 5590 2417 111 ol 777 101 134 034 338 008 00l 390 9912 670
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& Aot AdsAae 25 20094 5 ]-‘Tt"? g 2ol St F2E Fuel NAA A$A WEY]
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A Hoh AaEE )] B et A E—Fﬁ M EE)  EALRUAGW, GP, SW, SPe S, tiR=r) 43k w)
o) 4£Ml[CaOHy, 4alZ#]s WIgsld B84 #¥22 2 : 4zl TP 2. 89 Roz JEud.
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Table 3 Compaction test tesult of coal ash
‘ Class
. Fly ash Bottom ash
Compaction method
7 (1) 1.32 1.50
A
OMC(%) 1745 16.95
7 amax(f10") 1.38 1.67
D
OMC(%) 16.81 13.25
Table 4. Direct shear test result of coal ash
Soil type
Strenth Fly ash Bottom ash
parameler
c(t/m?) 0.133 0.026
&) 254 415
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Table 5 Properties of the ground
Ttem Classification of ~ Alterberg Limit Grain size distribution
Specific il (Unified soil
soil (Unified soi
Gravit No. 4
Y classification Wi Ip Passing No.200 Deo Dy Dyo
Gs ©  Passing rate Cu
Class system) (%) (%) anrc): (%) () (mm) (mm)
Deposed
A . 2.57 SW NP NP 78.0 24 1.85 0.85 0.19 9.7
granitc so0il
Coal ash
. 229 Sp NP NP 74.5 11.8 2.00 0.19 0.05 5.0

(mixed ash)
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Fig. 2 Dircct shear test result of coal ash (decomposed granite soil, mixed ash)
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