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Experimental exploration of salt content for swelling
initiation of sandish saline soil

MI Hai-zhen', CHEN Gao-feng', YANG Peng', HUANG Jian-ming', LIU Ya-feng’

(1. Institute of Rock-Soil Engineering, Lanzhou Univ. of Tech. ., Lanzhou 730050, China; 2. Gansu Electric Power Design Institute,

Lanzhou 730050, China)

Abstract: At present, the discrimination of the salt content for initiating the saline soil swelling is made

generally by reverse calculation on the basis of formula of salt swelling rate fitted by different scholars, so

that it is difficult to decide which is right. Therefore, the decision shall be made by using experimental

method. In the experiment the soil samples with eight kinds of void ratio were chosen and it was observed

whether swelling deformation occurred in single cooling condition. It was found that with the increase of

void ratio, the salt content for swelling initiation would increase at first and then decrease, and this phe-

nomenon would occur in the case of different water content. This phenomenon was related to the position

change of salt crystals. When void ratio was low, the soil saturation degree would be higher, the salt crys-

tals would occur almost inside the void. But with the increase of void ratio and lower soil saturation de-

gree, the salt crystals would occur on the particle contacting point on the thicker water film, so that the

salt content for swelling initiation would decrease.
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Tab.1 Gradation and void ratio of soil samples
0.075~0. 25 0.25~0.50 0.50~1.00 1.00~2.00 e /% (g cmf/‘%)
1 15 15 20 50 0.43 47.5 1. 80
2 15 15 30 40 0.47 42.1 1.78
3 10 10 20 60 0.53 38.5 1.71
4 10 10 10 70 0.55 35.6 1.75
5 10 20 30 40 0.57 31.5 1. 64
6 80 0 10 10 0.58 31.0 1.58
7 0 0 50 50 0.59 30.8 1. 64
8 0 50 50 0 0.63 29.2 1.61
1.4 2
; 24 h 3 7=0.1%
s 25 s
1h
1h 2
. 20 C— s
5C—>0C—>—5CT—>—10 C. ,
12 h, 48 h, s wo s ] w
s ; w
2 Wo ’ 7
2.1 7% s s
5 7=0.1%
, 7. <0.1% .



1 < 147
2
0.1%. Tab.2 Experiment result of salt content for swelling initia-
tion of various types of sand
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Fig.2 Salt swelling rate of various types of graded soil
7 2.0 0.077
samples 7 3.0 0.078
2.2 3 7 4.0 0. 156 3.0
1.2, wo 7 5.0 0.216
7 7.0 0.326
¢ ’ 3 ¢ 7 3.0 0.077
wo 7 4.0 0.078
wo e 0.55 4 7 5.0 0.077 5.1
7 6.0 0.176
¢ ’ @o 7 7.0 0. 288
e . 7 1.0 0.068
; , o 7 2.0 0. 060
5 7 3.0 0.099 4.3
e )
7 4.0 0.181
’ 7 5.0 0. 301
s wo e 7 1.0 0.068
7 2.0 0. 060
6 7 2.5 0. 057 3.3
e<20. 55 7 3.0 0.117
wo = 394.07¢* — 356.95¢ + 81. 937 D 7 4.0 0.126
; 7 1.0 0.068
R* =0.961 3 ’ ’
7 1.5 0.082
e=>0.55 7 7 2.0 0.099 2.2
wo = 636. 36¢* — 800e + 252. 54 2 7 3.0 0.155
7 4.0 0. 245
R = 0.980 1 - —
) 7 0.5 0.058
swo e 3 R? 7 1.0 0.073
8 7 1.5 0.143 1.2
7 2.0 0.201
or 7 3.0 0.311
o 51
i 3 ’ 7% )
s 4r 0.55
o 5L .00 , H
ﬁ -
& | 0.55
AL
o2
B ot
0 | | | | | 2.3 4% 10%
0.40 0.45 0.50 0.55 0.60 0.65
FLB e i
3 7% 8 4% 10%

Fig.3 Relationship of void ratio to salt content for swell-

ing initiation under condition of 7% water content
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Fig. 4 Relationship of void ratio to salt content for
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