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Salt expansion inhibitors for sulphated salty soil
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Abstract: The sulphated salty soil has the characteristics of water soluble depression, strength, salt expansion and frost heave
decrease. However, for the traditional reinforcement materials such as cement and lime, because the reaction SO;™ in soil
with cement generates Aft-32H,0, the increase of solid expansion, the loss of strength and the decrease of durability are easily
caused. For the above problems, the self-developed curing and cement are used to improve the saline soil, and the effect of
curing and salt content conditions on the expansion and mechanical properties of saline soil is analyzed. The results show that
the ability of SD curing to inhibit the expansion and to maintain the strength is better than that of cement. When the salt content
is 2%, the expansion ratio decreases by 65.2% to 83.4%, and the compressive and flexural strength increase by 2 to 6 times.
When the salt content is 5%, the expansion ratio decreases by more than 88.5%, and the compressive and flexural strength
increase by 1.6 to 4.7 times. It is shown that low content has a strong inhibitory for the expansion ratio in medium saline soil.
Contrarily, higher adding has better effectiveness on heavy salt soil. The durability is analyzed by the salt solution stability tests

and freeze-thaw tests. SD curing can effectively improve the durability of stabilized soil and reduce the loss rate of strength. For

the stability of frost resistance, it has a certain inhibitory effect on the frost heave, but has little effect on the stability of strength,

which exhibits “Hysteresis” under the corresponding temperature.

Key words: salt expansion; curing; stability; durability; saline soil

i ] A R — R IR It 25 4K

it

El

i0E7

L — R, T AT E L W72, DAIE B TR EOR B ZR. BT, 1%

YFSHHA: 2016 -10-12
HEWMEE (E-mail: peixj0119@tom.com)



156 H O+ T OB % M

2018 4F

— ok Al P 7E AR AR R AR K
TR Ve, ) 5 A A e ™ RER Il
TR BT R e [ AL s s eah, MK Sk
K A2 & FH R BE AT DA e b 1 - o o s i Y. i b
BF L EEBRR T, NSRRI EEREA
g m s . SRk, K Rk R R
&, BAEIIK BB T R R 4RI AR
TE 3 AR RN, 2P R, B
BKER L TR SR AR R E R o RHSURL & B,
AR TR N SRR MR R A, KT
s 1 66 Pk A B 25 7K SR 8 KT o /N 14T e
I, BUE AR SR R, SRR BRI
Ok, AR RN, B X R R
WO VA BK A R DTR I BRI B R 2Rt . AT
PR FIERLE TR, SRAMEGmE Mk, Ak F i SOt
BT 5KEREMERN, LRNEIAE. A%,
H— S RARES 32 MK, BREER, 5
fEFLRA N 36K, R AR & B3, BR AR
FEAE SR RIE,  E TR X B ORI ZE T MR 2
K, [FIFEAERR IS A VRIKVE R, 0 BR R ARl
Ab, BB L0 [ AR AFAEAR KEE I, A LR
et — 5 A Bk e F RN, B LS
BN GR IR 5 LAAE PR K e J1 22, SRR
] e

ARICHEFE T — P b i AL, Be A R iR R
HF R, e B R EE. B R
EEARELT S KV B R E AL BT AR . BRI
P K VR AR P A e MRS, X[k - B SR A
R S BEAT AT TR AUARTE,  FEXT [ AR He
FY iR 1 eI W R

(- M v
1.1 R R

(D K5 A+

Sl AR I B AR IR B, N E TR
FUBR R Eh B — SRR 0 B AR, e 32 BRI N TR
HIBRER sk ki Lt AT . WIS MRS SRR L, %
WML RN 78.1%, VIR LE 1. %t
TEREN 0.07%, MWESHEARIE NS, )
A DARC N TR b5t 1

T4 R R 95T AR RN Y &, 43 G F) o R - (B
FRENN 2%) BRERT (BRERENAN 5%) BEITHTST .

(2) [Efk

AARIE KA P.O42.5R B EERR £h /K Je AHT At
A EACAEL SD (LR f#R SD) 1Ak,

SD N RGHSER TR SR A BT R AR k), DL AR
SRMENREY, = MREOHAR, BALHREA,
LRI, AR 2.

x1 REARTYENFSY

Table 1 Physical and mechanical parameters of loess

i PR $a xR SR
wel%  wi/% Iy we!%  py/(grem”)
L& 16 28 12 9 1.76

% 2 SD EML5ILERL
Table 2 Composition of SD

D%y SiO, FeOs ALO; MgO CaO NaO

TE% 9535 1.1 1 0.72  0.33 1.5
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Table 3 The ratio of samples

No. W/C C S TR/ % SD/%
1 0.6 0.7 1 2 —
2 0.6 0.7 1 5 —
3 0.6 0.7 1 2 2
4 0.6 0.7 1 2 8
5 0.6 0.7 1 2 12
6 0.6 0.7 1 5 2
7 0.6 0.7 1 5 8
8 0.6 0.7 1 5 12
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Table 4 Volume expansion rates

st IR %

3d 7d 14d 28d
1l 0.480 0.490 0.490 0.510
) 1.620 1.650 1.680 1.700
3 0.041 0.078 0.083 0.084
4 0.052 0.085 0.120 0.141
#s 0.063 0.084 0.117 0.177
6 0.071 0.090 0.137 0.194
7 0.056 0.080 0.147 0.175
"3 0.082 0.096 0.128 0.164
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Fig. 1 Volume expansion ratios under Na,SO, content of 2%
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Fig. 2 Volume expansion ratios under Na,SO, content of 5%
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Table 5 Strength peoperties of loess with different mix ratios

7d 14d 28d 7d 14d 28d
1 0.50 0.54 0.59 0.05 0.10 0.12
" 0.32 0.50 0.56 0.04 0.10 0.11
3 1.96 2.56 2.92 0.79 1.12 1.25
4 0.93 1.48 1.78 0.61 0.83 0.90
#5 1.42 2.30 2.89 0.69 0.93 1.02
6 1.25 2.35 2.80 0.69 0.90 0.95
#7 1.50 2.13 2.21 0.65 0.96 1.02
"8 0.59 1.09 1.44 0.43 0.58 0.63
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Fig. 3 Strength properties under Na,SO, content of 2%
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Table 6 Strengths of samples with different stages of salt water

immersion

T Kk MK WIsE  PuEsR SR
% #%Hld o E/MPa [E/MPa K/%

7 0.49 0.40 1836

15 14 0.41 0.32 21.95

jfb;}; 28 0.34 0.25 26.47
v 7 0.49 0.29 40.82
3.0 14 0.41 0.22 46.34

28 0.34 0.16 52.94

7 1.04 0.89 14.42

b 15 14 0.94 0.78 17.02
P 28 0.82 0.65 20.73
v 7 1.04 0.72 30.77
3.0 14 0.94 0.59 37.23

28 0.82 0.47 42.68
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Fig. 6 Freeze-thaw durability tests
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Fig. 7 Quality change of freeze-thaw tests
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Table 7 Strength change of freeze-thaw tests

g R Vil 52 % /MPa SRR/ %
/MPa 5 10 & 5K 10 %
KielEfLL 0.6 0.32 0.14 46.52  76.83
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