FalE FIW
2019 4E

s T [

Chinese Journal of Geotechnical Engineering

2
=2

9 H Sep.

Vol. 41 No.9

2019

DOI: 10.11779/CJGE201909012

L) TR R EAR A 5§ N e ol B35

oOETORRM, AoURT, £ O, ERES

(1. FERUKFIBFAI AR, Y175 Mat 210029; 2. G K2EKRIKEEEE, 175 FEa 210024)

8 . KREEMEUNE AL OKEL) FAERBBRER. SRR Xt EKEEFBAEK
FA 1/300~1/50 DNERIFT LEENARL, ST REIT ASS) o B TMIRTUE R R . A4,
PRI T 1SS Btttk Ve LI mIAT 1, Il i 2 i BRI DA RIS . R MR P I SR AE 40 #T, X 1SS etk
FHIHLEEAT T RGO SRR 1SS 7Tt Tk £ 40 BAT 538 A B bt 1SS KB Hs, &
PETHR FR P9 554045 B A B IR B L S A /K M Re 7, BETINGE L Ad PR AR REF= i A i, A LA FLBREE 4
PRTF AR I KRB R . T AR 1SS B8N 1/150, 1B HIB ALY ISS HIBIE R, (H AT FEAR/K Ve AR
AL 20 AR o FE G RO AT A 8 [ A0 7R B T 7K L e R i — e (2 R

KHEIR: KB BT R RO KA

FE5SES: TU411 XEAFRINED: A XEHRS: 1000 - 4548(2019)09 - 1679 - 09

EEEN: % FE1989— ), 5, LA, FTNFRKIEEMBIPERFEICH L. E-mail: babyshaq@126.com.

Mechanism of cemented soil modified by aliphatic ionic soil stabilizer
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Abstract: The relatively low early strength and significant cracks are the common issues for the cementitious
materials-stabilized soil (cemented soil). To remedy its defects, novel ionic soil stabilizers (ISS) with dosages from 1/300 to
1/50 of water content volume of the cemented soil are applied. Through the tests on unconfined compressive strength and
volume chemical shrinkage, the modification feasibility of ISS application is verified. Through the characterization and
analyses of the surface adsorption behaviors, phase evolution and micro-structure, the modification mechanisms of ISS on
cemented soil are systematically studied. The results indicate that the ISS molecules adsorb on the compositions of cemented
soil selectively. After the ISS addition, the system dispersion is enhanced, the water combination capacity of soil minerals is
reduced, thus accelerating the formation of hydration products, benefiting the pore distribution and increasing the volume

chemical shrinkage. The optimum dosage of this study is 1/150, and the excessive addition will retard the modification effects

but reduce the chemical shrinkage. The results can be used as a reference for the modification of cemented soil with ISS.
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Fig. 1 Characterization of ISS molecules
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Table 1 Basic properties of soil

B YN R4 R
TRBR/% 60.6
B/ % 38.7
B EKE % 34.8
BT/ (g em™) 1.65
<5 um 32.2
RLAR A0/ % 5~75 um 48.9
75~2000 pum 18.9

1.2 R R AR

ARVARGE AR B M SRR ER N 9 1 1,
WE R T RAKe o8 AR, s nlidh Us & CS.
s (A TR G R EMEHRIEHIE) TG
E51—2009) {34tk L&A & /KN 35.2%, &K
T#EEN 1.58 gem’s MM, ARG HIFER KT
WREI B KRN 35%, T3 E 45610 1.53 glem’s
ISS KRR & K R ARF Y 1/50, 1/100, 1/150, 1/200,
1/300 TsekiRe Tk, FHLAFHRL 1SS BEAE N5 -
A YRR 1] £ 7K e 1R /K IR S b e LEA T HE A0,
LR [A] 259 10 min, FE5 %44 20 °C, RH=95%.
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Fig. 2 Schematic diagram of test equipment for early deformation
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Fig. 4 Volume deformations of selected samples after 7 d
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Table 2 Water loss and shrinkage rate of selected samples after 7 d

WA RIKEFS% RS %
US 6.55 2.46
CS 3.06 1.30
1/300 3.21 1.70
1/150 3.30 1.67
1/50 3.14 1.20
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Fig. 5 Results of ISS adsorption isotherms
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Table 3 Binding energy and molar fraction of representative

elements of selected samples

WFE % ca2p Ols  Sls  Si2p Cls

Us 347.38 53197 — 102.7  284.84
CS ghfy 34727 53193 —  102.62 284.77
1/300  f& 34752 531.98 154.48 102.68 284.77
1/150  Eg/eV 34776 532.08 168.39 102.83 284.76
1/50 347.95 532.07 168.62 102.82 284.8
Us 576  54.84 — 29.39  10.01
cs JiE 592 54.69 — 30.87  8.53

1300 % 445 5539 1.35  31.41 7.39
/150 /% 493 5327 187 29.69 1023
1/50 694 51.19 272 2687 12.27

W Bt 1SS 11 J& 7K e 1 380FF 7, J6EK Si 2p 1) XPS
EEIE 6 fic. BT 1SS RS Sicx, KK 6
fiis, 1SS HIRAKET Si 2p M I B2 SR Tk He
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9I4 916 9IS 1;)0 1(I)2 1(I)4 1(l)6 168 1I10 1I12
EgleV
& 6 1SS WRMETE7K e E Si 2p B9 XPS Eif
Fig. 6 Si 2p XPS spectra of cemented soil with/without ISS

IR A (3 ~ (5 THEEEFE 1/300, 1/150,
1/50 (1438 1 B FBEJEE 243 531l > 1,18, 2.19 F11 2.83 nm.
BT &P E TR N AT, THE 4 R T RE
AN RS RWRE, KYE LR 1SS WK b
IEE 5 P2 B A5 S SR T TG 50 B A 43 T ) 25 )
JFJItHBE 2 5, B DR T B 4 TRk LARR L
SR AEBE 1SS B2 MR T BRI R A o
2.4 XRD K FT-IR 34t

K 7 TR XRD M4 5, o Cement
AT KRR XRD K.

XRD MHRGERF, X Tk, BA
ISS AL AR 2 R R RS . (RS2, HHaKA™
YIR =L T 30° BT “i8skig” BE 1SS B A
S SR B SEKm SE AL, ULEH 1SS BB AR IE L
WIRZKA S B2 T AR E R o A, 2% KV il
W, RAKIGIIRERR 45 (C,8) F=A:ALTF 29.3° AT

g, BN ISS 5, AT 1 d AR T 4K
et (CS) HIEERT. FN, W 1/150 fhiZig
FAO R 5 S0 KBRS .t T CoS IR 2
TFEET 48 h 2 J51, BRI, ZATHTIE 1d SR G K
Y, 1SS KB ANIRES 1 A L3 RTRLAE 7K [ 20 7K e
()RR -

cfeg £88
&'=28 2800
EE%:ﬁ i S==1%)
BN Y \/LNB el 1/150 74
| e MY Ml e 17150 3d
i —M—Jf 1/150 1d
B M e e 1/300 1d
_AJ__AJL L/ WA 1750 1d
AA_/\J; K“\/\_l\) U CS 1d
e ML j , US 1d
—A—n : ant Cement
1 1 1 1 1 1

1 1
20 25 30 35 40 45
260/()

7 FHLiA#E XRD MiA 5 R
Fig. 7 XRD patterns of selected samples
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Table 4 Interpretation of chemical bonds
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Fig. 8 FT-IR results of selected samples after 7 d
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