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Abstract: The alkali residue (AR) is a waste byproduct generated during the soda production process using the ammonia alkali
method, leading to significant environmental pollution in soil, air and water as a result of its extensive accumulation. The
proposed technology and method for producing alkali residue-based lightweight soil (A-LS) with AR is designed to facilitate
the efficient reuse of AR. The feasibility of the proposed method is substantiated through the indoor trials and field-filling tests.
This study involves an experimental analysis to determine the material proportion and preparation method for A-LS. The
compressive strength tests, shear tests, CBR tests, dry-wet cycle tests, freeze-thaw cycle tests and field filling tests are
conducted to investigate the mechanical properties, durability and road performance of A-LS. The findings demonstrate that the
compressive strength, secant modulus, shear strength and CBR increase with the increase of wet density. These properties
exhibit an upward trend with the extension of age. A-LS exhibits remarkable resistance to dry-wet and freeze-thaw cycles,
boasting excellent durability. A-LS is applied to the X204 bridgehead of Xuwei-Guanyun section of Lianyungang-Sugian
Expressway. The field-filling tests demonstrate that A-LS meets the design and specification requirements in terms of the

compressive strength, CBR, resilient modulus and

T TEESE: ERARPFREE EOH (422771460 ILAA LB TH
absorb significant quantities of AR waste, resulting in a R TUE (76210091400 T 354 BF 5t 4 92 B 55+ %1 5 B
remarkable reduction of 70% in the usage of the ordinary (SICX23 0074)

Wi HEA: 2023-09-27

SEEEE (B-mail: 23021923 7@seu.edu.cn)

deflection. A-LS demonstrates exceptional capacity to

Portland cement. This substantial reduction in ordinary



2020 Pl

B ¥ R 2024 4F

Portland cement signifies a substantial decrease in carbon emissions. A-LS boasts several noteworthy attributes, encompassing

simple process, economic and environmental protection, adjustable density and strength, and wide application range. A-LS

exhibits a good application prospect.
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Table 1 Main chemical compositions of solid materials #.{7: %

MEL CaO0  Si0, AbOs; MgO FexOs  Cl SOs

K¥Ee 6244 20.81 5.69 1.82 426 0.02 3.11
GGBS 40.14 30.61 1523 801 0.92 0.03 2.11
& 7409 408 162 673 072 246 9.63
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Table 2 Test results of alkali residue leaching solution

HA7: mgL!

FoofEERSIE el BEWPAEERS
5 LEREEYD RS PRAEL i3

1 il LU 100 0.0025
2 B (LLREET) 100 0.0022
3 i (CCLESETH) 1 0.0015
4 g (LEBERT) 5 0.0044
5 et 15 0.0034
6 B (5D 5 <0.004
7 fe ok — —

8 K (LLRRTD 0.1 <0.0002
9 B (LLRBE) 0.02 <0.00003
10 4 (BLEalh) 100 0.0291
11 B CUEED 5 0.00083
12 X! 5 0.000016
13 fil CLLRAHEE) 5 0.0002
14 A PSR 1 0.0013
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Table 3 Laboratory test mix proportions of A-LS

WS B/ KIE B RHEC L/ B/ GGBS/ K/ K/ biak? 34
(A-LSx) (kg'm) J % (kg'm) (kg'm?) (kg'm) (kg'm) (kg'm)
A-LS500 500 0.6 87.01 116.01 87.01 174.02 35.95
A-LS600 600 0.6 BB 30% 106.35 141.79 106.35 212.69 32.82
A-LS700 700 0.6 GGBS: 40% 125.68 167.58 125.68 251.36 29.70
A-LS800 800 0.6 Kie: 30% 145.02 193.36 145.02 290.03 26.58
A-LS900 900 0.6 164.35 219.14 164.35 32871 23.45
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Table 5 Comparative analysis of laboratory test results and standard values
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