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[ Abstract] In order to solve the defects of poor water stability and easy disintegration of red clay, industrial solid waste [ fly ash
(FA) , phosphogypsum ] combined with cement (C) was used to improve red clay. The mechanical properties, water stability and mi-
cro-mechanisms of the industrial solid waste-cement amended red clay were investigated through indoor tests. The results show that the
strength of the improved soil shows a trend of increasing and then decreasing with the increase of the ratio (R) of phosphogypsum repla-
cing fly ash. When the cement doping is 7% and R =7% , the maximum dry density of improved soil increases by 2. 6% , the 7-day un-
confined compressive strength (UCS) increases by 11% , and the 28-day UCS increases by 57% , which meets the bearing standard of
subgrade for road use. There is no obvious change in the water-filled specimen after the 7-day maintenance, the resistance to disinte-
gration is enhanced, and the water stability coefficient of the specimen reaches 92. 9% in the 28-day maintenance. The water stability
coefficient of the specimen reaches 92.9% , and the water stability coefficient increases 1. 61 times. The microscopic analysis shows
that the replacement of fly ash by phosphogypsum promoted the generation of new hydration products of ettringite and calcium-silicate-
hydrate (C-S-H) , which transforms the soil body from fragmented granular to a denser gel network structure, enhances the bonding be-
tween the red clay particles, and fills up the pore space at the same time. The results verifies the feasibility of industrial solid waste-ce-
ment-amended red clay as roadbed fill, provides a solid theoretical foundation and basis for engineering practice, and broadened the re-
use of industrial solid waste.

[ Keywords] red clay; industrial solid waste; mechanical properties; water stability; microscopic mechanism
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Table 1 Basic physical indicators of red clay

KIKE lEs BRTHEE/ B, 3R, ik
7k$/% 7J($/% (g-cm’3) % % LR
29.8 23.3 1.6 60.3 33.7 26.6

*2 BABIEAENSRERYERER
Table 2 Main chemical composition and basic

physical index of phosphogypsum

Ca0/% MgO/%
38.7 0.6 52.5 0.2 0.3 3.6

P,0s/%  SO4/% Na,0/%  pH

x3 BERMEREREAR

Table 3 Fly ash performance indexes

Si0, \Al,0, . Fe, 05 8% &k
BEE/ % B/% /%

0.3 mm L 0.075 mm
AR/ % FLiEE R/ %

73.51 4.82 23.31 120 91.28

x4 KRMHEREIER
Cement performance indicators

PUdrom
BT g vy
[&]/min

Table 4

EiNARE
J£/MPa

3d 284d
24.9 45.8

Mg0/ SO;/ etk
% % H/%

WIEERT
[&]/min

3d 284d
6.0 8.7

3.2 2.3 3.9 192 256
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Table 5 Mixing ratio design
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o 3/ %
N 5 20
1 7kf+*ﬁ 1:4:0 7 28 0
A% 9 36
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Fig. 1 Compaction curves for improved soils
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Fig. 2 Effect of different cement dosage on 7 d unconfined
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Fig. 5 Relationship between different curing ages and

coefficients of water stability
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