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Abstract: To improve the strength of silty clay—cement mixed soil, a cement—soil mixed wall is formed by making
it work together with steel bars or sections. In this paper, taking the powdered clay soil in Nanchang area as an
example, based on the existing research on the performance of cement soil improver, indoor unconfined compres-
sive strength test and permeability test were conducted on the mixed soil formed by 16 groups of silty clay im-
provement schemes through selecting suitable curing agents and using orthogonal test to study the effects of dif-
ferent ratios of cement, water glass, gypsum and quicklime on the strength performance of the improved silty
clay. The results were analyzed by the range analysis and variance analysis. The results showed that the com-
pressive strength of the mixed soil was influenced by the amount of cement, water glass, gypsum and quicklime
in descending order, and the optimal ratio of cement, water glass, gypsum, quicklime and naphthalene water re-

ducing agent was determined to be 24%, 6%, 2%, 0 and 1.5%, and was recommended to be used when the wa-
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ter—cement ratio was 1.5 and the moisture content of the silty clay was 12%. After screening the curing agent

and optimizing the proportion, the strength of the silty clay could reach 8.6 MPa at the standard age of 28 d. Fi-

nally, the microstructure of the high—strength silty clay —cement mixed soil was analyzed by scanning electron

microscope test, and the mechanism of the generation of high—strength cement mixed soil was elaborated.

Key words: silty clay;orthogonal test;soil mixing;curing agent;unconfined compressive strength; microstructure
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Tab.1 Physical parameters of the test soil samples

Soil sampl Water Wet density/ Porosity Liquidity =~ Compression Compression ~ Cohe-  Angle of internal
011 sampie content/% (g/em?) ratio index factor/MPa  modulus/MPa sion/kPa friction/(°)
Silty clay 12 1.801 0.801 0.309 0.284 6.373 34.680 20.529
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Tab.2 Factor levels for the orthogonal test protocol

%
Dosage  Cement ths‘;r g;;:lvm Lime
level  blending g o dosing
Level 1 20 0 0 0
Level 2 16 2 2 2
Level 3 24 4 3 3
Level 4 28 6 4 4
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Tab.3 Orthogonal test at 7 d and 28 d

Influencing factors and column numbers

Compressive strength without

Test item Ceme.nt Water glass Raw YPSUM e dosing ].ero? lateral limit/MPa
blending dosage dosing estimation
1 2 3 4 5 7d 28 d

S 1(20%) 1(0) 1(0) 1(0) 1 2.3 5.7
7]-2 1(20%) 2(2%) 2(2%) 2(2%) 2 2.3 5.8
7J-3 1(20%) 3(4%) 3(3%) 3(3%) 3 2.3 6.3
7]-4 1(20%) 4(6%) 4(4%) 4(4%) 4 2.7 6.7
7J-5 2(16%) 1(0) 2(2%) 3(3%) 4 2.1 59
7J-6 2(16%) 2(2%) 1(0) 4(4%) 3 2.5 6.2
7J-17 2(16%) 3(4%) 4(4%) 1(0) 2 2.9 6.9
7J-8 2(16%) 4(6%) 3(3%) 2(2%) 1 2.9 8.2
7J-9 3(24%) 1(0) 3(3%) 4(4%) 2 25 7.1
7J-10 3(24%) 2(2%) 4(4%) 3(3%) 1 2.8 7.8
ZJ-11 3(24%) 3(4%) 1(0) 2(2%) 4 3 7.4
7)J-12 3(24%) 4(6%) 2(2%) 1(0) 3 32 8.6
7J-13 4(28%) 1(0) 4(4%) 2(2%) 3 2.8 8.2
7]J-14 4(28%) 2(2%) 3(3%) 1(0) 4 2.6 6.8
Z]-15 4(28%) 3(4%) 2(2%) 4(4%) 1 2.7 7.6
7J-16 4(28%) 4(6%) 1(0) 3(3%) 2 2.6 6.8
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=¥ 29k = Raw gypsum dosing

= = = 2.8 Lime dosing

= %0

EPEYS B

£ @ 2.7 |-

= @

v 271 =

'3 g26-

L —

£26 B

£ S5

€25 g

o a

z S04l

S 241 &

<

23 | 1 | | | | | 23 | | | 1 |
14 16 18 20 22 24 26 28 30 0 1 2 3 4 5 6
Cement blending/% External curing agent/%
(a) Cement (b) Water glass, raw gypsum and lime

B2 7TdZRAENXREEERERENXR

Fig.2 Relationship between the actual dosing and compressive strength of each factor at 7 d
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Fig.3 The relationship between the actual dosing and compressive strength of each factor at 28 d
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Tab.4 Range of orthogonal test

i Factor
Mechan{cal Age/d
properties A B C D
Compressive 7 0.475 0.425 0.225 0.3
Strength
without 28 1.6 0.925 0.875 0.7

lateral limit

H1 3% 4 e e B 1 25 I B AR 2 (E AT LUE
PEFE B 7 d A 28 d K PR 1B R E 4
PO 58 B 10 5 T e K, ikt 5 — R AR ) A K
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Tab.5 Variance analysis of 28 d lateral limitless
compressive strength test results

Deviation

Factor  sum of Degree of  Mean F Signif-
freedom  Square icance
squares
A 3.602 3 1.201 14267  * %
B 2.833 3 0.944 11.218 %%
C 2.003 3 0.668 7.931 *
D 2.107 3 0.702 8.347 *
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Tab.6 Results of the contribution of each factor to the
error at 28 d compressive strength

Partial Degree of Pure sum of 01 ribution

Factor variance freedom :g:?;;:);sf rate
A 3.602 3 3.349 31.02
B 2.833 3 2.58 23.89
C 2.003 3 1.75 16.21
D 2.107 3 1.854 17.17
Error 0.253 3 1.265 11.71
Sum 10.798 15
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Fig.4 SEM image of a silty clay in situ soil

5 EXREHRMELLHH SEM E &
Fig.5 SEM image of the optimal ratio group from the
orthogonal test
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