525 45 6 1 #EOR

2022 4F 6 H

" B F R
JOURNAL OF BUILDING MATERIALS

Vol. 25,No. 6
Jun. , 2022

XEHS.1007-9629(2022)06-0598-09

SROELH NN FEESEENE

iﬁﬁ&], '7‘:.)’&3\%‘;‘}?\]72,

AU, B F A

(1R K27 AR FIRE2E S TRE2ABE, Mg ABIH 4500015 2. il R2f + KR TR 4B,
JUR T 5102755 3 m KAk T TR SR HRIE E R R mH 473000)

BEHARERSZRY D LAFEAR AR THRIB T HLEAKRE KPR HTEALH LA
FHRBEOZAALENNE EREVN . SGRHDIHLEARTOEALIAR, SRV BEZAG H L
SR BMAC, PR B LR ERNG  HRARB AW E AN L AE, FALTH LB
BZ R, EF@EAOET AR HRETER BB LIl RS L EEE AR ESD
E 9 3RE Fo b M A9 R S AR IR A R AT LA

KER: SR ;H L FHE B
FE4rZES:TUS26 NERFRER A

doi:10.3969/}.issn.1007-9629.2022.06.008

Mechanical Properties and Consolidation Mechanism of Polymer
Solidified Silt Soil

WANG Chaojie', LI Fengyuan'?,

GUO Chengchao™",

HAO Jifeng’, ZHOU Xueyou'

(1. School of Water Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Civil

Engineering, Sun Yat-sen University, Guangzhou 510275, China; 3. Headwork Branch of Central Route Construction

Management Bureau of South to North Water Transfer Project, Nanyang 473000, China)

Abstract: The cemented polymer was used to solidify silt soil. The effects of polymer content, silt soil moisture, and

curing time on the mechanical property of the silt soil have been investigated. The solidification mechanism of polymer

for silt soil was demonstrated. The results indicate that polymer has a good consolidation effect on silt soil. The strength

of solidified silt soil increases with the increase of polymer content, the decrease of silt soil moisture content and the increase

of curing time. Polymer can effectively adhere to the surface of silt soil and fill voids between silt soil particles. Polymer

can reduce the porosity ratio and improve the compactness of silt soil, so as to improve the strength and anti-permeability

of silt soil mainly through adhesion, wrapping, filling, and bridging. No new compounds are produced in this process.
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Table 1 Physical properties of the silt soil

Property Result
Relative density 2.70
Maximum dry density/(g-cm ) 1.72
Optimum moisture content(by mass)/ % 12.70
Liquid limit(by mass)/ % 24.50
Plastic limit(by mass)/ % 17.30
Plasticity index 7.20
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Fig. 1 Particle size distribution of silt soil
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Table 2 Design of UCS test scheme
Group No. w(water)/ % w(polymer)/ % Curing age/d Number of samples
Control group 8 0 28 6
1 5 1/7/14/21/28 30
2 10 1/7/14/21/28 30
3 ’ 13 1/7/14/21/28 30
4 15 1/7/14/21/28 30
5 5 1/7/14/21/28 30
6 10 1/7/14/21/28 30
7 10 13 1/7/14/21/28 30
8 15 1/7/14/21/28 30
9 5 1/7/14/21/28 30
10 10 1/7/14/21/28 30
11 1 13 1/7/14/21/28 30
12 15 1/7/14/21/28 30
13 5 1/7/14/21/28 30
14 _ 10 1/7/14/21/28 30
15 b 13 1/7/14/21/28 30
16 15 1/7/14/21/28 30
x3 EBRBRAKAREIT
Table 3 Design of permeability coefficient test scheme
Group No. w(water)/ % w(polymer)/ % Curing age/d Number of samples
1 5 1/7/14/21/28 15
2 10 1/7/14/21/28 15
3 ¢ 13 1/7/14/21/28 15
4 15 1/7/14/21/28 15
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Fig. 3 Relationship between polymer content and UCS of solidified silt soil at different water contents
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