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Factors irfluencing swelling of soilsinLoess Pateau

ZHANG Tongjuan' ,\WAN G Yi-quan* ,L IU Jun*,
L1 Jiarrbo ,GAO Hui-yi* ,ZHAN G Xi-lai®

(1 College of Resource and Environment, Northwest A & F University, Yangling, Shanxi 712100, China;

2 L and Resource Consolidation Center of Shanxi Province, Xi' an, Shaanxi 710054 , China)

Abgract : The swelling rate of several typical 0ilsin Loess Plateau was measured and the infl uence of
particle fraction ,content of CaCOsz and organic matter on s0il swelling rate was analyzed in order to probe
into the mechanism of soil structure stability. The results showed that the soil particle fraction was one of
the most important influential factors on il swelling rate ,the maximum of il swelling rate showed sg-
nificantly positive correlation with st particle and day content ( <0.02 mm) ,and showed s gnificantly neg-
ative correlation with the content of CaCOs ,and the soil swelling rate increased after removing CaCOs ,the
increase rangeis 14.47 %- 36.92 % ,of which the clay particle had double effectson s0il swelling rate. The
influence of organic matter on s0il swelling rate was not obviousin appearancefrom the analysis of correla
tion. but the s0il swelling rateincrealed a ter removing s0il organic matter ,the increase range ,is 12.24 %-
62.99 % ,which showed that il organic matter sgniticantly restrained the soil swellig rate.

Key words: Loess Plateau; soil swelling rate;soil particle fraction;CaCOs content ;organic matter
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Table 1 Properties of tested sils
! %
! % / /
/cm /% (<0.02 mm) .
Sample ; . (<0.002 mm) . ; (g- kg1 (g- kg™ 1)
No. Ste Type of soils Depth Us_n_g Clay content Physical Particle CaCOs oM
condition clay content content
1 Yangling Lou soil 0 20 Farmand 40.15 59.95 78.86 108.13 10.93
2 Yanding Lou soil 20 40 Farmand 36.33 59.41 79.38 12.38 5.71
3 Qianxian Lou soil 0 20 Farmand 21.93 42.04 62.63 127.30 9.75
4 Qianxian Lou soil 20- 40 Farmland 31.55 48.29 64.16 122.39 9.14
5 Qianxian Lou soil 0 20 Farmland 20.42 42.26 60. 64 102.24 10. 96
6 Qianxian Lou soil 20- 40 Farmland 34.58 49.44 70.80 98.93 8.44
7 Qianxian Helu soil 0 20 Orchard 25.60 50.16 71.95 100. 15 15.06
8 Qianxian Helusil 20 40 Orchard 52.83 70.77 91.19 101.48 9.94
9 Heyang Heilu il 0 20 Farmland 30.04 51.88 71.36 94.33 15.34
10 Xunyi Heilu il 0 20 Farmand 31.03 50.18 66.89 87.21 15.29
11 Ansa Loess il 0 20 Farmland 22.14 25.73 36.82 91.24 2.28
1.2 [12]
1.2.1 (221
2mm 1.4
1.2.2 ( 1)
: 1.30 g/cm® ,
, 0.2 mol/L , 10 mm, 1 ,
., 0.05 mol/L , ,
) ) , 15 min 0.5 min 1
) , 1 min 1 ,
- 2mm L @
1.2.3 A
AV = —hh x 100, (1)
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Fig.3 Hfect of physcs clay content on soil swelling rate Fig.4 Hfect of particles content on il swelling rate
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Fig.5 Hfect of CaCOs content on il swelling rate Fg.6 HEfect of OM content on il swelling rate
2
Table 2 Hfect of CaCOs content on il swelling rate
/ (g- kg~ 1) CaCOs content | % Swelling rate
Sample No. Before removing After removing Before removing After removing Increase rate
CaCOg CaCOg CaCOg CaCOg
1 108.13 1.98 5.23 6.18 18.16
12.38 0.96 6.70 8.10 20.90
10 87.21 1.46 4.77 5.46 14.47
11 91.24 1.73 2.14 2.93 36.92
2.3 , C )
6 : ( ) : 3 3
[3]
2.28 15.34 g/ kg
1,2,10,11 ,
3
Table 3 Hfect of OM content on soil swelling rate
oM | % Swelling rate
/ / I %
Sample No. (g- kg?1) (g kg b ] Before After
Before removing After removing Removing rate removing OM removing OM Increase rate
10.93 7.77 28.91 5.23 5.87 12.24
5.71 4.45 22.07 6.70 10.92 62.99
10 15.29 11.49 24.85 4.77 5.77 20.96

11 2.28 1.43 37.28 2.14 3.15 47.20
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