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Experimental research on the influence of mica on strength
of cement-reinforced soft clay

ZHANG Yaling, ZHAO Xiaoyan, YAN Qun
(Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University,
Chengdu, Sichuan 610031, China)

Abstract: Soft clay is of the characteristics of strong compressibility and low bearing capacity. Cement is used as
curing agent to strengthen soft clay in engineering. Mica is a kind of mineral widely distributed in soft clay, and its
content and particle size will affect the strength of the cement-reinforced soft clay. The influence law among the
mica content and mica mesh number on strength of the cement-reinforced soft clay is studied based on direct shear
tests and unconfined compressive strength tests. Based on the experimental data, the mathematical relationship
between the content and mesh number of mica and soil-cement strength is established. The number of mica
meshes in the experiment is 10, 20, 40 and 80 mesh, and the mica content is set as 0%, 8%, 16% and 32%. The
results show that as the content of mica increases or the number of mica meshes decreases, the unconfined
compressive strength and shear strength of the cement-reinforced soft clay show a decreasing trend, and the effect
of mica on the unconfined compressive strength is more significant. When the number of mica mesh in the cement
soft clay is 10 mesh and the content is 32%, the strength of the cement soft clay decreases the most. In this case,
the unconfined compressive strength of 0.33 MPa is 25.5% of that of the cement soft clay without mica, the

cohesion is 76.5 kPa, which is 12.24 kPa less than that of the cement soft clay without mica, and the internal
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friction angle decreases from 23.71° to 21.77°. It is speculated that the lamellar morphology of mica and adverse

effect on cement hydration are the main reasons for the decrease of the cement soil strength.

Keywords: mica; cement-reinforced soft clay; compressive strength; cohesion; internal friction angle
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Table 1 Percentage of mica content in soft clay in some areas
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Table 2 Chemical compositions of mica

% Si0, ALO; K,0 Na,0  MgO  Fe,0;

/% 44 ~ 50 20 ~33 9~11 1~2 1~2 2~6
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Table 3 Physic-mechanical indices of soft soil
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Table 4 Mineral compositions of soft clay /%
A% BRA B G RE PRa mika slin
32.4 1.7 15.4 1.0 3.8 26.7 9.5 9.5
13 R ik S Fode

K8 R A T B B e 5 R a6 ] Y Y w- T A
oM R R 1A, MR R = B B OBOR 8 3k
17 1R, A 6 43k 102 3R, B 6 ANl 14
1) SF- 389 48 Sk 12 43X I M) BR e 7 5 B (. K U A
+ 57477350 56 il FH DSI—2 Y B, Bl DU Bk 25 i AR 8T A,
HR 4 A A = BF 5 HOR & = 2L 6 4E 17 20308, B 41t
20 124> 3 204 A~ URE o 356 B AR ) A7 2543 100,
200, 300, 400 kPa & 4 ZLn#k, &gk F 47T 3 IKE

S, B3 AN P S (B i 2 AR 45 )
FE SRR PUBT sk A . B A 0 B S Y T R A
A4S TR AT oM 28 d R (K 2), IR B SR 1 A
S BRI, 2% 5 SR K e BN - Jo Ml PR Bt
(qu) FUHY SR (e, @) IRIGZE R . 18] 3 S iR FE Bl 5Y W
Je W W T T, 2 RE A R 0 R I T O T S5
(Kl 3a), =B EHECH 10 B &8 32% A9 5Y 1B
Je W WD, 1T B R B R A s B URL A A AR, ELIK I
EIAEHE NS 2R (E 3b) .

@ ' b
B2 iREEZEFEP
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Table 5 Results of the cement-reinforced soft clay strength

= EE
BEEE R % 105 20H 40H 80H

q,/MPa c/kPa 0/(°) q,/MPa c/kPa 0/(°) q,/MPa c/kPa 0/(°) q,/MPa c/kPa 0/(°)
0 1.28 88.74 23.71 1.28 88.74 23.71 1.28 88.74 23.71 1.28 88.74 23.71
8 1.11 84.15 22.22 1.13 85.68 22.45 1.14 87.21 23.34 1.14 87.90 23.71
16 0.63 81.86 22.15 0.71 82.62 22.37 0.79 85.68 22.96 0.87 86.46 23.41
24 0.42 79.56 21.99 0.55 81.09 22.22 0.67 83.39 23.04 0.71 84.15 23.56
32 0.33 76.50 21.77 0.45 78.80 22.07 0.52 81.86 23.12 0.58 82.62 23.34
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Fig. 4 q,-w curves of the cement-reinforced soft clay
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Table 6 Test statistics of strength of the cement soft clay
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