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Engineering characteristics of chelated fly ash as subgrade filler

LI Chaohua, CHEN Aijun, CAl Jianjun, DING Chuanyang
(School of Architecture and Transportation Engineering, Guilin University of Electronic Technology, Guilin 541004,
Guangxi, P. R. China)

Abstract: The resourceful utilization of chelated fly ash in road engineering can reduce the occupation of land
resources, but there is no consensus on its feasibility as subgrade filler. Through lab experiments and
microscopic analysis, the physicochemical properties of chelated fly ash, as well as the influence of moisture
content and dry density on its engineering characteristics, were investigated in this study. The feasibility of
employing chelated fly ash as subgrade filler in highway construction was explored, accompanied by proposed
construction control indicators and measures to prevent environmental pollution. The results show that chelated
fly ash is classified as a type of high liquid limit silt featuring a complex microstructure and low specific gravity,

with a higher optimum moisture content and lower maximum dry density compared to common fillers. The
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primary chemical elements in chelated fly ash are Ca, Na, Si, and Cl, with major mineral components including
calcium compounds, silicon dioxide, and chlorides. Calcium compounds can solidify fly ash by chemical
precipitation. Strength, effective cohesion, and effective internal friction angle decrease approximately linearly
with increasing moisture content, and increase with increasing dry density, while permeability coefficient
decreases with increasing dry density. Chelated fly ash is suitable for highway subgrade filler, with
recommended moisture content ranging from 22.0% to 29.5% for embankments and 24.5% to 29.5% for
roadbed materials. To ensure subgrade stability and reduce environmental pollution risks, it is recommended to
employ low liquid limit clay cover and waterproof geotextiles core-wrapping for combined treatment.

Keywords: road engineering; subgrade filler; waste incineration fly ash; engineering characteristics; resource

utilization
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Fig. 1 Chelated fly ash
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Table 1 Comparison of heavy metal leaching toxicity
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Fig. 2 Micromorphology of chelated fly ash at

different magnifications
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Fig. 3 Comparison of specific gravity of different fillers
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Fig.5 Comparison of compaction curves for different fillers

S5 rhry A OB L, B A K R
KR, AR K 1% B /N T Singh 47 Xiang 45
5T B ORI M o B RO Y 52 kS AT
il AT R YR AR IE 5 B T B B R GOR BT
HOTS 55 5 KO AL, 34 B U R E 5 K Rkt
-SSR A N S O S PO 2 A NI
BURL G 522 500 22 5 35 B A 45 T OB B0RE 9% 10 00

W
3 HEHHESHE

3.1 KERXER

K3 NES KK 2T R E B e i, %
P2 20 43 o5 L5 2 RO DO HE B OB Y D 4 2R 2R
. B ROR A B2 TR A4 Ca Na,Si K,
S Mg Al CL, & JBIC R 5 & 70% , E & @ u R
T CLY iR £, 7 16.08% . Ca.SiFl Al It J& il

£3 BEACRMUSZER
Table 3 Chemical composition of chelated fly ash

i gl oy o it 3 5/ Vo (A= ST %
Ca0 48.34 MgO 1.35
Na,O 14.06 ALO, 0.95
Si0, 10. 64 P,0. 0.57
K,O 3.75 Fe,0, 0.51
SO, 2.39 cl 16.08
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