H31k Hel MEXREAEHA Vol.37 No.6
2023 4F 12 A FLY ASH COMPREHENSIVE UTILIZATION Dec. 2023

B PP R A

Experimental Study on Physical and Mechanical Properties of Improved Dispersive Soil
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Abstract; Dispersive soil is widely distributed in the northeast and northwest regions of China. It has the characteristics of weak water
erosion resistance, low shear strength and poor impermeability. In order to solve the problem of poor engineering performance of dispersive
soil, this study proposes to use calcium lignosulfonate to improve dispersive soil and determine its physical and mechanical properties, and
explores the changes of mechanical properties of modified soil under different calcium lignosulfonate content and curing age. The main
conclusions are as follows ; (1) With the increase of the content of wood calcium, the liquid limit, plastic limit and optimal water content
of the soil decreased, and the failure mode of the soil sample gradually transitioned to plastic failure. The compressive strength of the soil
increases first and then decreases, and the compression coefficient decreases first and then increases. (2) With the extension of the curing
age of the soil sample, the unconfined compressive strength of the modified soil also increases gradually, and the compression coefficient
decreases continuously. (3) With the increase of the content of wood calcium, the cementing material on the surface of the soil sample

particles gradually increases, the modified soil particles are inlaid and contacted, and the contact area gradually increases. At the same
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time, the cement encapsulates the particles to form large aggregates, and the soil structure is stable.

Keywords: dispersive soil; calcium lignosulfonate; physical and mechanical properties; curing age; plastic failure
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Table 1 Basic physical properties of dispersed soil
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Table 2 Basic chemical properties of dispersed soil
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Table 3 The main components of calcium lignin
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Fig. 4 The change curve of the boundary water content of
the modified soil under different wood calcium content
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Fig.5 Change curve of unconfined compressive strength
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Fig. 6 Stress—strain curves of modified soil with different wood
calcium content
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Fig. 7 Change of failure strain of modified soil

HE 7a FIH1, BEE RESB ARG M, Stk
TR AR AR LA B i, H A b R B S
JEERM AR LS, LIFRPaE 28 d A1), BEE
AR B A B, TR 8Bk IR N AR 5 50 A
4.99% . 4.75% . 4.90% . 6.55% . 6.53%, Hi It
AFIAREG 8 AT $E 3 - AR (ARG B, 2 1 45 et
o2l Gy I R

HE 7b AT, BEAE TR ) A S, B A A
AREA K, TOH B, H(EAREE AR SR
FEB AT A 4.0 B, M R 0 AR bl o SR 4 A



6 1] BTG . SOR O HOE R R W ) 2R PR R T 53

[ RERC I ZU B B, RPN 1 d 2] 3 d i,
O A IR AR REAR T 42. 5%,
2.3 JEYEIXILE R oM

TE 8 Rk tE - gE i R AR 4, H
HiE 8a MR BB S RSB =2 ML R, K 8b
KRR RECS SRR R AR ZR

—=—1d
——3d
——7d

8k

—v—14d
r—e—28d

N

IR /%
k=)

v

AR H RSB R/ %

(a) KEEB=2
or e A
—e— 1.0%A 45
3l —a— 2.0% A4
—v—3.0%AK4H
SL —o—4.0%AKES

IR B /%

0 ; 1I0 1I5 2I0 2I5 3I0
FEP I
(b) FHRTiE
B8 MiETMERRYEL

Fig. 8 Change of compression coefficient of modified soil
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