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Road performance and engineering application of recycled soil-aggregate mixed
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[ Abstract] In the context of the rapid development of "Carbon Peaking and Carbon Neutrality Goals" and urbanization, on the
one hand, the mining of high-quality stone resources is restricted, resulting in production cuts. On the other hand, the demand for road
fillers increases, the emissions of construction waste soil and waste concrete stone will remain high. To address the two major engineer-
ing issues of the shortage of high-quality stone materials and the difficulty in disposing of waste soil, a high-volume mixture of im-
proved waste soil and waste stone materials is used to replace the aggregate components in the cement stabilized layer, preparing a re-
cycled soil-stone mixed green base material with excellent road performance. By combining unconfined compressive strength (UCS),
flexural tensile strength, elastic modulus, and water stability tests, the appropriate soil-stone mixture ratio is explored to prepare green
base materials with good strength and durability. Based on the Box-Behnken response surface method, through variance analysis, it is
proposed that a soil-stone ratio of 4:6, a cement content of 6%, and a material compaction degree of 98% are the optimal application
scheme. The results of indoor tests are extended to large-scale fill material improvement factories, achieving intensive production of
base materials and application in test sections. It is found that the on-site flexural deflection, coring, and UCS testing results are good,
meeting the design requirements, and verifying the feasibility of the recycled soil-stone mixed green base material.
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Fig. 1 Concrete crushed aggregate
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Tab.1 Screen residue of waste concrete

TG BT 23/ %

LN /mm - - - - - -
AZ BXE CcE DX EX RAH
31.5 100.0 100.0 100.0 100.0 100.0 100.0
26.5 100.0 100.0 87.0 100.0 100.0 93.7
19.0 100.0 100.0 52.6 100.0 100.0 78.3
9.5 96.2 17.9 12.1  100.0 952 52.3
4.75 54.4 6.6 2.2 88.7 493 335
2.36 23.9 4.5 0 732 239 20.9
0.6 7.6 0 0 49.2 11.3 12.5
0.075 1.8 0 0 15.3 1.0 35
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Fig.2 Grain gradation curve
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Tab.2 Comparison of fundamental properties between
recycled aggregate and natural aggregate
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Fig.3 Relationship curve between water content
and dry density
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Fig. 5 7d-UCS test results of samples with different
cement content
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Fig. 6 UCS results of samples with cement content of 4%
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Tab.3 Test results of tensile strength and elastic modulus

R GRS /MPa SRR i/ MPa
WL46-100 1.95 24339
WL46-98 1.78 20574
WL46-96 1.53 18531
WL28-96 0.65 6224
WL55-96 1.22 9056
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Fig. 8 Experimental results of water stability of samples
with cement content of 4%
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Fig. 9 Experimental results of water stability of samples
with cement content of 6%
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Tab.4 Response surface test factor levels

FRAH + A4 KB EBI% JESEECI%
fe/MH 40 4 9
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£S5 MWEmRAEEITESER

Tab.5 Design and results of response surface experiment

WS tAlkd  JKRBEB%  EEEC/%  UCS/MPa
1 80 4 100 2.9
2 80 4 96 2.5
3 80 6 100 47
4 80 6 96 4.0
5 80 5 98 3.5
6 60 4 100 42
7 60 5 100 5.0
8 60 6 100 6.4
9 60 6 98 5.7
10 60 6 96 5.2
11 60 5 96 4.1
12 60 4 98 3.7
13 50 6 100 5.0
14 50 5 100 45
15 50 4 100 3.7
16 50 6 96 4.1
17 50 4 96 2.9
18 40 6 100 3.5
19 40 4 96 2.0
20 40 5 98 2.7
21 40 5 100 2.9

K F Design-Expert 2K {4, X} 3.2 M50 45
PEAT L4 E, 45 3 0] 5 5 #2 UCS=3.95+2.87/4+
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Fig. 13 Schematic diagram of test section design
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Fig. 14 Production and construction process
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