5540 %5 6 B LS N PN S S Vol .40 No.6
2023 4 12 H Journal of East China Jiaotong University Dec . , 2023

X E S :1005-0523(2023)06-0032-07
IKi-KIFIB R By L 2B M ae SRR R

Wapdp | AR 2 AR RSB KRB MR

(1A IR A2 R VY 48 T 23 (A AR IF & TR RS s TP 75 5 330013
2. AR b TR AR AT S B A IR W) AR A AN 350001)

WE M OSEUNABE HETRAKREAKEBSFTRLTOXENDABL, BT RETRE RSB RS AHY
BL(SEM) 5 X #4745 (XRD) MK, & TR T KRS T ARBBE APBAIHRBLRSBEO Y aNE, BREAN .
R R A £ B A MR 714 d TR L 345 % T 14~28 A KA KRS B A RUT R B R R A5 L0 5 6 A
R T W BT Mok £ 0% 4 0 Ko 545 5 69 50 m T 90 B8 B R BB 2 00 5 i A B KRR S T ) AR R 4R B R
B5 LR HL5 B B B A AR AL 24% 7K 6% K T Hh ; HAE T 45 AR TEE R A5 2 KT 60 BN R R AR AL A
E W ARMR, ARG AKAR BEAT R BT C-S-H A C-A-S-H BB E KL ZH =5, KRB Y T EHHM YL,
A=,

LR R LRI IR 5

[ 43 % 5 . TUS8 5 [U25] SRR A

A3 BN A3, R, IR, F L RIS R A A B R A S ALALIE A )], 4 AR 8 K 4R ,2023,40
(6):32-38.

DOI:10.16749/j.cnki.jecjtu.20230508.013

Study on Permeability and Microscopic Mechanism of Cement—Wa-
ter Glass Improved Silty Clay

Hu Yangyang',Liu Yinfang?,Su Deyin?, Guo Yimeng',Zhu Bitang', Hu Chunhua'

(1.Jiangxi Key Laboratory of Geotechnical Infrastructure Safety and Control, East China Jiaotong University, Nanchang 330013,
China;2.Fujian Geotechnical Engineering Investigation and Research Institute Co., LTD., Fuzhou 350001, China)

Abstract: In this paper, the effects of cement content, water glass content and curing age on the impermeability
performance of silty clay were discussed by indoor penetration test, scanning electron microscopy (SEM) and X—
ray diffraction(XRD) test on the typical silty clay in Nanchang. The results showed that the permeability coeffi-
cient of improved silty clay decreased at a rate of 3 orders of magnitude higher than that of 14~28 d at a curing
age of 7~14 d. With the continuous increase of cement content, the permeability coefficient of improved silty clay
decreased and the decline rate gradually decreased. The increase of water glass content can significantly reduce
the permeability coefficient of improved silty clay. Cement—water glass can synergistically improve the imperme-
ability of silty clay, and the optimal ratio of 24% cement + 6% water glass has an optimal dosage. Compared
with the improved silty clay with single cement, the incorporation of water glass does not change the main phase
composition of the hydration product, but promotes the hydration reaction, and increases the yield of hydration

products such as C—S-H gel and C—A-S—H calcium vanadite, and greatly reduced the number of pores and frac-
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tures between soil particles.
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Tab.1 Physical parameters of the test soil samples

Water Wet

Compression Compression Angle of internal

[tem content/ density/ Por(;:Qity Li.qlilidity factor/ modulus/ Co}f:;ion/ friction/
% (g/em®) rato mdex MPa MPa a (°)
Silty clay 12 1.801 0.801 0.309 0.284 6.373 34.680 20.529
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Tab.2 Main chemical composition of cement
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Tab.3 Baseline ratio
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Fig.2 Relationship between permeability coefficient of C—
WG improved silty clay and water glass content

K80 4R IR 1 IREE 2 R4 3 IR,
kiR IKEEBEWRER
B 3 W T 7K BEEE 55K U8 i ) el B 5 4

E1 KEBEN C-WGCHRMRHELEEHFENZI
Fig.1 Effect of cement content on permeability
characteristics of C—WG improved silty clay
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Fig.5 XRD diffraction pattern of C-WG maodified silty clay
H,24%C+6%WG KA W 45 KT Z | 454
TR,

4 Ry X AT ELETE L0 MDI Jade #4453
B K RIR A8 0305 45 20 R R 0 2 4 v 4% 285 L o3
FART e, NFEH AT LVE 28 B4, KU —/K B 5
HEAEBA, SREMELT ALO; Fe,05, MgO S50
i, JUHIE ALO; R KECA W, I\ 14%51 51 2
8% Fl 2% ; [ i it i A A AL 45 Ca(OH),, K AL fiE 2 55
Ca0-Si0,-nH,0, #5HHA47 3Ca0-AL0;-3CaS0,-32H,0
LR EARA= I EI AR, H 24%C+6%W G 414 J ) 7K
TEr=) & AR TR U HE: 24%C+6%W G 41
A AR A ALAT 2 T HREELL 7%, AT KBS 145
AR B i SRS K AR R 5 RN S B A 55 32 22
IRACT= W 0 1 K, 75 3 P PR AR 1 K AR = e AL R
WEEE Y I ilE— D4 E K U A dTis e

*4 TEVRERRSNRESH

Tab.4 The mass fraction of the main substance component

Type of specimen

In situ Baseline 24%C+6%WG

Material composition

soil  group group

Si0, 47%  52% 45%

Fe) 05 15% 11% 6%

ALO; 14% 8% 2%

MgO 1% 3% 1%

Ca(OH), - 2% 5%
Ca0-Si0,-nH,0 - 4% 6%
3Ca0-AL0O5-3CaS0,-32H,0 - 5% 12%
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