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Early strength of stabilized soil affected by functional components

LIU Jin-ming, OU Zhong-wen, XIAO Han-bing, MO Jin-chuan, YANG Kang-hui
(Department of Chemistry and Material Engineering, Logistical Engineering University of PLA, Chongqing 401331, China)

Abstract: To solve the problems of low early strength and poor water stability of stabilized red clay, the functional components
including expansion component, early strength component, thin electrical double layer structure component, waterproof component
are used to improve the early strength of stabilized soil by sulphoaluminate cement. Through the single doping tests, aluminum
stearate, triethanolamine, Fe(NOs); and gypsum are selected as the functional components of soil stabilizer., The optimal formula of
functional components is further determined by orthogonal test. The unconfined compressive strength of stabilized soil can reach
8.60 MPa after curing 7 days using the optimal formula. By using XRD and SEM, the variations of mineral composition and
microstructure of the stabilized soil are analyzed before and after adding functional components. The test results show that functional
components used in moderation can contribute to the formation of insoluble mineral crystals with high strength and expansibility, so
as to improve the early strength of stabilized soil. However, if the amount of functional components is too high, the early strength of
stabilized soil decreases due to the altered connection way of stabilized soil induced by the excessive expansion of mineral crystal and
the hindrance of hydrophobic membrane.

Keywords: functional components; stabilized soil; unconfined compressive strength; X-ray diffraction; scanning electron microscope
(SEM)

o TIERACAPRIA AL, B A il ] 5
LI EOR DU IBORE L it T AR A IR LA S 14 L Fr 4 ik . Basha 2555 73 76 K
TREEMMRSH A, O 2N TR, 2 FUKUBISRLIE LT T shis2s 55 7
TR KR TR 2 BERTIE B4 GRRREA. SULBEN KU L R A RO LRI %
P IR E AR AT BB RE R KRR MRS WA IR AETIRI AT AR CH AR 1L
R, A S R TR IOE Y, ok RS AL SR Abood 5RO

T WA R P IR IR HIA

W H e 2015-04-22

HEWH . EREERITRIESIHH (No.BY211C016),

This work was supported by the Military Logistics Research Program Major Project (BY211C016).

BEEEA: X, B, 1991 R4, TEAETTAE, RENG TG @M RN T/E. E-mail: xiaoxiongl 025@yeah.net
IR BRESC, B, 1965 4FAE, #dw, LA, FENFTEGEHEMEHIPI T/ . E-mail: ouzhongwen@sina.com



756 vl + 7 2 2017 4
[ AR SRS+ TR BER 2 M William 251 2.2 AW EE

15 F ZR 5 W0 7 4 R K e 6] w8 25 7K SR i b - 1A T [
e, BEHEE T AP ERER 2 T e fe . HEL X
WFFEAR AL LA B AL RR ER /K h FER S RER L, R0
e B RERR KT AMINFR)S EAF 3 8 2 1l AR
P, oA R IR K Ve ALK LA, S
FNAS IR A (5, AR BEAT RETE ST

AR A e i R AR, AP E R
A PR L iR B PRV BT B R R K YR A D R it R e
kE AR hRed oy Bt Anas N, Uik LA A
U LS AR R D RELL 7Y, ISR R T
IREAL > R A L5 RS2 R, 19 T Zhagdl
oW EEICTT s IR 45 A A1) XRD YA 2 #r
ARG ASAAL, WETT T DREL 70 oF [l A 4 i L 1)
S o

2 IR S Tk

21 RBRAH

U TR R SRR DA DR Vb B DR 2
AR LG EIE 20~150 em ) 135, 28 50 “ClHEY
WA RIEE, 1T 4.75 mm 7 575 2A% %
M Apee HIEEAME IR 1. ZbAE TR AL
Bt FETHRAATE T ORI, KA Bk A K
B Ak, RAAEREARXT R, I HAESE bR TR
B, BT A R S KA, A S E0E
B AT T REE I, AR

1 LROEALR
Table 1 Basic properties of soil
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Fig.1 Relationship between dosage of gypsum and
unconfined compressive strength
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Fig.2 Relationship between dosage of triethanolamine and
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Fig.3 Relationship between dosage of salt with high
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water-repellent admixtures
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Table 3 Factors and levels of orthogonal test

RS E  —2WlsE FeNO:): BE  AESH

K
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Fig.5 X-ray diffraction of stabilized soils with
different ratios
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Fig.7 SEM images of stabilized soils with
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