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Abstract: The influence of aggregate size effect on the improvement effect was revealed through the stirring and

crushing test of expansive soil aggregates improved by industrial waste slag and the durability test of crushed soil,

and the influence mechanism was analyzed. The results show that adding iron tailings sand and calcium carbide slag

can accelerate the crushing of aggregates in the agitation process. The improvement effect of soil inside large particle

size aggregates is poor, and cracks are prone to occur. The higher the content of aggregates larger than 15 mm, the

poorer the durability of the samples. Compared with soil modified by calcium carbide slag, composite modified soil

has better durability. For soil improved by calcium carbide slag and composite improved soil applied to the subbase

layer, it is recommended to control the content of soil aggregates larger than 15 mm to be less than 2.5% and 21.8%

respectively.
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Table 1 Physical properties of expansive soil

Relative densit Liquid limit(by Plastic limit(by Plasticity ind Free swelling Optimum moisture Maximum dry
elative densi asticity index ,
v mass)/ % mass)/ % ey mee rate/ % content(by mass)/ % density/(g+cm °)
2.72 41.3 21.2 20.1 50.0 13.8 1.89

x2 SEVTHMBAEENNKFENK

Table 2 Chemical compositions(by mass) of iron tailings sand and calcium carbide slag

Unit: %
Material Sio, CaO ALO, Fe,O, MgO SO,
Iron tailings sand 65.62 3.08 5.32 15.72 5.74 0.71
Calcium carbide slag 1.07 68.98 1.98 0.46 0.54 0.32
K3 GETHNERABTNNENS
Table 3 Particle size distributions (by mass)of iron tailings sand and calcium carbide slag
Unit: %
Particle size range ~ d>>2mm 1<d <2 mm 0.5<<d=<1mm 0.25<2d<<0.5mm  0.075<<d<<0.25mm <20.075 mm
Iron tailings sand 0. 56 3.48 13.54 24.38 50. 26 7.78
Calcium carbide slag 0.15 0.31 36.32 63.22
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(a) Iron tailings sand improved soil

(b) Composite improved soil
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Fig. 1 Optimum moisture content and maximum dry density of improved soil
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(a) Iron tailings sand improved soil
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(b) Composite improved soil
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Fig.3 Changes of W, in the crushing test
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(a) Iron tailings sand improved soil
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(b) Composite improved soil
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Fig.4 Changes of W_,; . in the crushing test (remove particles smaller than 2 mm)
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Table 3 Particle size distributions(by mass) of improved soils
Unit: %

Partical size/mm

Sample
2 5 10 15 20 30 40

Dy 5.99 18.55 33.68 48.07 64.64 95.10 100.00
o 8.83 26.16 48.52 69.84 88.39 96.00 100.00

Dy
D,. 14.12 38.67 70.51 89.34 100.00
Dy, 17.03 44.68 82.02 97.50 100.00

90 s
os  21.99 30.18 42.05 57.70 69.92 90.34 100.00
s0s  24.68 38.46 57.37 78.20 89.66 97.41 100.00

. 28.86 47.14 74.35 93.13 100.00

N

F
F
F
F

‘s 32.48 53.39 84.52 98.62 100.00
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Fig. 5 Change of water absorption of improved soil under different stirring time during drying-wetting cycles
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Fig. 6 Relative volume change rate of calcium carbide slag improved soil with different stirring time under drying-wetting cycles
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Fig.7 Volume change rate of composite improved soil with different stirring time under drying-wetting cycles
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Fig.8 Change of unconfined compressive strength of calcium carbide slag improved soil with different stirring time under

drying-wetting cycles

32
= Fios © Fao

281 a Fsos v Foos
2.4

2.0

Jfues/MPa

1.6
1.2
0.8

04 I I I I I I
0 1 2 3 4 5 6 7

i/times

(a) Curing for 7d

= Fos @ Fao

Jfucs/MPa

1 2 3 4 5 6 7
i/times

(b) Curing for 14 d

B9 TR ERAE R AS [R5 52 5 i R A6 I 00 R 0 8 2 722 £l

Fig. 9 Change of unconfined compressive strength of composite improved soil with different stirring time under
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Fig. 11 SEM images of three regions of 10—15 mm improved soil aggregate after 1 drying-wetting cycle
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