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Coupling effect of water and gypsum on loess collapsibility
ZHANG Xiao long, CU1 Z1 zhi, YANG Ning ning
(College of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: In order to explore the coupling effect of water and gypsum on loess collapsibility a uniformly mixing test scheme was

carried out to study the coupling effect based on the factors of moisture content and gypsum content of loess. T he nonlinear re

gression mathematical model between the collapsibility coefficient and gypsum content and moisture content was developed by

the least squares fitting method. The results showed that gypsum content has significant effects on loess collapsibility, the loess

ollapsibility coefficient has a decreasing exponential relationship with gypsum content and moisture content, and the coupling of

water and gypsum can decrease the collapsibility of loess.
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1.1 XA
B LIH TR AL T3, %% P= 1 56 g/em’, &
Kitw=79%, FRILE d,= 2 72, TR PIERE T, = 90
kPa, [E45 2% a.o= 0. 18 MPa', ¥g ks &40 6.= 0 084, Wik
MR 1, EEH 0 075~ 0. 005 KRk, 15 83 9% «
1

Tab.1 Grain composition of loess in Xiamaguang of Tongxin

Fie/ mm
miH
> 0.075 0. 075~ 0.050.05~ 0.010.01~ 0.005 < 0.005
SE(%) 5.9 58.5 2.3 5.1 10.2

AT RN R B Y IS, X B R AT T kR AL
o R R R, TR AT AR K A b, K e s
R AN /N T L RS, 88 5 min, A7 2020 BT KD,
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Tab.2 Single factor test scheme and results
4153 G(%) 8,
Gl 0 0.212
G2 1.2 0.198
G3 2.4 0. 187
G4 3.6 0.177
G5 4.8 0. 165
G6 6.0 0. 156
1
Fig. 1 Single factor test results
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2,21 FR#ET
Up(6x 4) BG5S T7 IR 4 R WK 3.
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Tab.3 Uniformly mixing experiment scheme and results
24 5 G(%) w(%) &
Gl 2.4 12 0.180
G2 6.0 10 0.151
G3 2.4 8 0. 200
G4 6.0 14 0.138
G5 1.2 10 0.198
G6 4.8 8 0.177
G7 ) 14 0.183
G8 4.8 12 0.154
G9 0 8 0.213
G10 3.6 14 0. 164
Gl11 0 12 0.196
G12 3.6 10 0.177
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Fig.2 Relationship between collapsibility coefficient and

gypsum content and water content
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Fig. 3 Effect of single factor
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Fig. 4 Marginal effect of single factor
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Tab.4 Prediction of the collapsibility coefficient
415 G(%) S P
Gl 0 0.212 0.207
G2 1.2 0.198 0. 194
G3 2.4 0.187 0.183
G4 3.6 0.177 0.172
G5 4.8 0. 165 0.163
G6 6.0 0. 156 0. 155
5

Fig. 5 Prediction of the collapsibility coefficient
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