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Swell-Shrink Deformation Mechanical Proper-
ty of Expansive Soil in Chengdu Metro Line
17 East Extension Section

JILI Ciqie, LI Jiangfeng, LI Hongxue, CHENG Min-
jie, CHEN Long

Abstract To study the support parameters of typical expan-
sive soil deep foundation pit in Chengdu area, taking the Weil-
ing Station deep foundation pit engineering of Chengdu Metro
Line 17 phase II east extension section as an example, the
methods of field investigation, indoor test, data analysis, field
monitoring and measurement are adopted to conduct mechanical
property research on expansive soil swell-shrink deformation,
such as the free expansion rate, no-load expansion rate and ex-

pansive force. Combined with the field construction monitoring
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and measurement analysis, the retaining pile horizontal dis-
placement, the section supporting axial force and the ground
vertical displacement at each construction step are studied. Re-
search results show that: (1) the expansive soil in this area is
mainly distributed at the depth of 5-10 m underground, mainly
composed of weak expansive soil with the free expansion rate
within 50% ; (2) the no-load water content is closely related
with water content for test soil sample, and the no-load expan-
sion rate after encountering water decreases with the increase of
soil sample water content; (3) with the increase of soil water
content, the expansive force of test soil sample decreases line-
arly; (4) with the excavation of foundation pit, the retaining
pile horizontal displacement increases gradually, which mainly
occurs between the first support and the third support, most of
the pile body shift to the inside of the foundation pit, and a
small part to the outside; (5) excessive supporting axial force
may occur, and when the excavation reaches the supporting po-
sition at ZL.32-3 axial force monitoring point, the supporting
axial force at ZL32-1 point exceeds the design value by about
50 kN; (6) according to the ground vertical displacement mo-
nitoring results, the deep foundation pit excavation and support
design of the project is generally controllable.
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Tab.2 Layout characteristics of hub airport GTC with multiple rail transit systems
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