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Experimental Study on Improving Expansive Soil with Industrial Waste Residue and Cement

(EREE

(mmA OB ERIEEARA R, =M B 650228)

OE. AT KR RIZMK EAEIE M IX AR, R T i SRR T BT R AR, AR SE 4R R
FH T s B oK Je ek BRI Hibudide . 5 EZAe T . (1) TokEEDMNEKJes REIK + 0 i &
bR 14% KRB +10% 3K + 2% Wi A 8 s (2) ESC X5 ESC-FG ik 0y =B R 1 i AF fh 26 B S AL, 5
ESC-FG IR F 0 77 A8 i 4 F BB b ESC i F-22; VRAMEER T, ESC-FG i 1t ESC i1 i Sh UL TE 56 4% |
BRI/ SREET R, RALIEIR 20 IS5, ESC-FG {158 B 5 ESC iR 89%; (3) ilid SEM HL BT
SR, 5 ESCIIFAALL, ESC-FG i IFRKM ™ Mt i 2 | G55, IF0 DA AR S BLAT &b R R 27 AR
FERREG BEME A AR B AR | RERRESBEIS Ry B B B A, ATl L5 B RN R M AR A 10 e T

KA. Wkt Tk, Kig; #RE

FESHES. TU443 XEARERD . A XEHS. 1005-8249 (2023) 03-0005-06

DOI;10.19860/j.cnki.issn1005-8249.2023.03.005

MU Jiaqi
( Yunnan Design Institute Group Survey Institute Co. , Ltd. , Kunming China, 650228)

Abstract; In order to promote the application of cement—modified expansive soil in cold regions and explore a new path for the resource
utilization of industrial waste residues, industrial waste residues were used in this study to enhance the frost resistance of cement—
modified expansive soils. The main conclusions are as follows: (1) The optimal mix ratio of industrial waste and cement to improve
expansive soil is 14% cement + 10% fly ash + 2% desulfurized gypsum; (2) The shape of the triaxial stress—strain curve of the ESC
specimen is similar to that of the ESC-FG specimen, but the stress—strain curve of the ESC-FG specimen is gentler than that of the ESC
specimen; under freeze—thaw cycles, compared with the ESC specimen, the appearance of the ESC—FG specimen is more complete,
the mass loss is smaller, and the strength is higher. After 20 freeze—thaw cycles, the strength of the ESC-FG specimen is 89% higher
than that of the ESC specimen; (3) SEM observation showed that the hydration products of ESC-FG specimens were more numerous and
denser than ESC specimens, and form a dense structure with columnar ettringite crystals and fibrous calcium silicate gel as the structural
framework and calcium silicate gel as the package, so its strength and frost resistance are significantly improved.
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Table 1 Basic physical properties of soil samples
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Table 2 Experimental design table

A s K WK WA
ES—CI 9% 0% 0%
ES-C2 14% 0% 0%
ES-C3 19% 0% 0%
L ESC—FI 14% 5% 0%
Jg;ﬂg%g%i ESC-F2 14% 10% 0%
ESC-F3 14% 15% 0%
ESC-G1 14% 0% 2%
ESC-G2 14% 0% 4%
ESC-G3 14% 0% 6%
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Fig.1 The relationship between the amount of admixture and
the unconfined compressive strength of the specimen
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Fig. 2 Stress—strain curve of the specimen under
200 kPa confining pressure
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Fig.3 Morphology of the specimen after 20 freeze—thaw cycles
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Fig.4 The strength change curve of the specimen
under freeze—thaw cycles
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Fig.5 Mass change curve of specimen under freeze—thaw cycle
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Fig. 6 SEM image of the specimen
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