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Lateral Swelling Pressure of Expansive Soil and Its
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Abstract: In order to investigate lateral swelling pressure (LLSP) of expansive soil under the
various vertical load and its effect on gravity retaining wall stability, the test apparatus and
method for measuring LSP were designed based on the conventional oedometer. The variation law
of LSP of expansive soil from Guangxi Baise with different vertical loads was obtained. A
numerical simulation for the development of water content was carried out on an expansive soil
embankment, under a long-term effect of specific wet and hot climate condition. Combined with

the results of laboratory LSP tests, variations of LLSP along the back of wall at rest with the
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depth and time were analyzed. According to the relationship between LSP and lateral swelling
ratio obtained by laboratory tests, the variation of LSP with lateral swelling of expansive soil on
back of wall was analyzed. Besides, the impact on the stability against sliding and overturning of
retaining wall was also discussed. The results show that the expansive soil can still produce
amount of LSP after soaking under the lateral confining and zero upper load condition. The LSP
increases significantly with the increase of vertical load ranging from 0 to 50 kPa, and is greater
than the corresponding the vertical load. When the value of vertical load is greater than 100 kPa,
LSP increases very small and remains stable. When the vertical load increases to the vertical
swelling pressure of the specimen in the constant volume condition, the LSP reaches to the
maximum. Under the long-term effect of hot and wet climate, soil water content and lateral
swelling force along the back of retaining wall gradually increases, and the action point of the
force moves down gradually. After 5 years, the variation of water content becomes stable, and
the distribution of LLSP along the back of retaining wall is the parabola. The lateral swelling force
can increase to 3 times of earth pressure at rest, and its action point locates in the middle of the
wall. The retaining wall will horizontally move in 2. 0 cm under the effect of LSP. The LSP can be
extremely reduced, and the stability coefficient against sliding and overturning of the wall will
meet the requirement of specifications if a lateral swelling of 2. 6 cm of expansive soil is allowable
behind the wall.
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1
Table 1 Basic Physical and Mechanical Properties of Guangxi Baise Expansive Soil
7 1 % /% /%% (g+*cm ?) /% /kPa /(%)
2.75 56.3 21.4 34.9 82.0 16.6 1.72 17.9 10.0 25.0
s 2 1h , 2,
. 2
70 h 40 h . Table 2 Measured and Calculated Results of Soil Specimen
After Soaking Under Different Upper Pressure
’ 10 h 2 P/KPa| e/% |Py/kPa N k| Pasipa
9 . w/Y% (g em™3)
0.0 8.97 44.7 | 32.0 1.47 44.7
12.5 4.20 57.5 ] 30.5 1.54 0.584 50.2
25.0 2.64 64.7 | 28.8 1. 56 0.552 50.9
50. 0 1.58 | 78.3| 28.0 | 1.57 0. 440 56. 3
100. 0 1.13 106.3 | 26.3 1.58 0.391 67. 2
200.0 0.40 |138.2 | 25.5 1.59 0.331 72.0
250.0 0.02 |149.7 | 25.0 | 1.60 0. 305 73.5
300.0 0. 00 150.3 | 24.9 1. 60 0. 305 73.8
Ko 0.280,
300 kPa
s s
s
s 0
250 kPa
( 0. 003 mm),
250 kPa,
2 4 " 6 8 10 ,300 kPa
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Fig.2 Variation Curves of Vertical Swelling Ratio and LSP ’ '
with Time Under Different Upper Pressure in 10 h of Soaking 3.
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Table 3 Hydraulic Parameters of Expansive Soil

Sy R?

ko/(mes™ 1)

25.01.02]0.32| 10° |0.9985| 5.0X10°°¢

45.710.63]0.33 | 10° |0.998 6| 9.2X10 10

4

Table 4 Thermal Parameters of Expansive Soil

/% 0 10 20 30 40

/
1.116 | 1.648 | 1.814 | 1.910 [1.979
(JestemteC
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Fig. 7 Distribution Curves of Maximum LSP Behind Retaining
Wall Along Depth Within Different Time Periods
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Table S Resultant Force of LSP and Action Position
Behind Retaining Wall Within Different Time Periods

t/ /kN /m
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Fig.9 Variation Curve of LSP with Lateral Swelling
Ratio with the Initial LSP of 49,7 kPa
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Table 6 Lateral Swelling Force and Coefficient of Stability
Factors of Retaining Wall at Different Lateral Swelling

en/ % S/em Fene/kN K. K,
0. 00 0.0 118.2 0.65 1.16
0.05 0.9 105.5 0.74 1.28
0. 10 1.8 86. 3 0.94 1.54
0.15 2.6 67.1 1. 30 2.26
, 10 o 10
, 1.0
2.0 cm, 2.0
cm . [15] ;
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Fig. 10  Variation of Stability Factors of Retaining Wall
with Lateral Deformation of Expansive Soil
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