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Stabilized dispersive soil with calcium bicarbonate formed by
pseudo-karstification

GAO Ce, YANG Xiu-juan, QIU Wei-zhao, FAN Heng-hui, LIU Jing, WANG Jun-jie

(College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling 712100, China)
Abstract: The dispersive soil has the engineering characteristics of dispersivity and loss in water. It is often stabilized by lime,
cement, etc. But these stabilized materials are easy to cause certain damage to the environment. Through the pinhole tests, the
crumb tests, the double-hydrometer tests, the scanning electron microscope tests and the energy spectrum analysis tests, the
influence factors and the mechanism of the stabilized dispersive soil with calcium bicarbonate formed by pseudo-karstification
are studied. The test results show that the separation of soil and liquid by suction filtration or suction can ensure the high
decomposition degree of calcium bicarbonate, the fast modification rate and the good modification effect. When the mass ratio
of karst calcium bicarbonate solution to dispersible soil is 4:1, the dispersive soil is modified into the non-dispersive soil.
After the calcium bicarbonate solution by pseudo-karstification is added to the dispersive soil, the content of calcium ions in the
soil increases, and the alkalinity of the soil decreases. The newly-generated calcium carbonate has a filling and cementing effect
to improve the water resistance of the soil and to reduce its dispersivity. It has shown that the calcium bicarbonate solution by
pseudo-karstification has the characteristics of environmental friendliness and can effectively stabilize the dispersive soil.
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Table 1 Physical properties of soil sample
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Fig. 1 Diagram of devices for calcium bicarbonate formed by
pseudo-karstification
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Table 3 Instructions of soil-water separation mode
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Table 2 Chemical properties of soil sample
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Fig. 2 Relationship between clarified liquid conductivity and
liquid-solid ratio
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Table 4 Results of stabilized dispersive soil with calcium

bicarbonate formed by pseudo-karstification
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Fig. 3 Pinhole and crumb tests on soil samples after suction

filtration and air-dried with different liquid-solid ratios
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Fig. 4 Dry surface conditions of soil samples after different

treatments (liquid-solid ratio 4 © 1)

RS IR W, O T IR IR S S AT
RERS A RCE LR R e, B RS EE AR, 2k
PRS0, Y Lk E) 4 01 DURR, ot R R e .
S HT E AR T b Al A IR A A ROR,
B2 BT HIBOERATGE, T H IR G R H]
A B SRR 7 AR LR A, T EHL
B R KT AR B R R, BOMERCR I 45 SRR
aE R, VOB T RO B, B,
HARK T A B R B, T H AR AL A
2.3 EI&E 5t (A BRRE A HY S0

PR SR LB A BT R R, FEERIH



%8 A, SR DA RRIR A SO B R B AT 1569

SR R0k 2R TH AR AT AR, A AR R, R
RGN, YRR NS S B En, R
WA 2 N ES T, LRUROO 2 RS I, ARy
HOPERGSE . BREREAS VRIS IR L, IR R IR
S KW pH N 8.13 £ 4, ABA ST I 5
TRER S BATS H, RTAE T KER A K,
(SRR S5 2R (pH<7) . I AF LAk
W, DA 2 EI T AARERENE 1R k. B S R
JERCT OB S5, SR ] Bl et Y pH (E AR A It

10007 o BRASHNK

9.75% * ik

9.50

o

= 9.25f

2
9.00}

8.75

s
W EE
B 5 TERE AR T AR BRI

Fig. 5 Results of pH tests with different liquid-solid ratios

5 XKW, B pH N 9.78, J& T B
do MIABREREFSIE S, BEEWRE LA, 1k
i) pH IZW A, 72 6 0 1 KRR EE T, 44/ pH &
H1 9.78 FFAIRZ 8.98. [AIF£EXT AL el i,
B R EE RN, AR pH BT FRAR, (AR
FEAR/N, 76611 FRREEE TS, H pH i T 9.5, &
ToRBEE

RZTRIR A AL AR i) pH BB, L
LR T A3 S LT BRI, S B AT R 1S 5 3
A 2 1O R JEE G K, AN [RURURSE (8] R e 7048
. BRSO AR S H SR AL T AR, e T
H B S . F RS E RS LAk S, ¥
WS AR HCO, BT ENRAMRE 7, Sk
FAER) OH B 1 R A RS A i IE #R IR B 1 COT™ FluK
HO. BN RBERETEFE T L4k OH, #ibEHE R
B SRS AN I Z T N, AR pH EZE BRI,
etk RS QAR CTE 8T A v i 2l [0 A R A
AR HAE FEAR
2.4 A[ERE L X 4% Rk 2E A RO 20

BT R R 2 A BORF E P, =
BTV B BRIR B I 4 R AR SCE BT 70 1, AR
LERIWERR o« N T R TURIR S SV TS e AR
KL R AL, e BIRESS MR IR GERE L, 55 RLEL
FAHRIG 7%, 0l X AN RV ] B Ab 3 Y A
BEAT T AR AUBUR R AC 15 CRIAN b AN N 7S I B R
P EGD, ISR LA 6.

M 6 F R E i E EL A 0.5 ¢ 1T N,
AR KT 0.075 mm Fife Coyki) 0k $0E i
HEHSBOREIGZ, R R E SRR K. 4
W LA 10 1B, A AR R R BRI 2 5 i
At SE A 2 L, AR S E R
fIRMMREECR, HEREMUN 4.6%; MlE N3 11,
411, ST1R 61 B, ARARUR A 2R AR R
NEZE, TARPRIERSEICN %A, R
H 95%LA i Bk kA2 KT 0.01 mm.

100

S L —=—05:1
90 —A—1:1

R 80 ——2:1

Mo 70+ —*—13:1

1 0| ——4:1

‘5(50_ ——5:1

2 40l ——6:1

@30_

ﬁZO—

H 10

< gbo :
0.1 0.01 0.001

Bk B2 d/mm

& 6 EEMAFRIS XL E
Fig. 6 Results of unconventional particle tests
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Table 5 Results of mineral analysis tests on calcium content
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