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Deformation Analysis and Construction Control of Heavily

Expansive Rock Tunnels with Shallow-buried Rich Water

LIU Jianguo WANG Chunming XUE Ninghong BAI Weiwei
( China Railway Seventh Group Co. , Ltd. , Zhengzhou 450016, China)
Abstract ; Chenggong double-track railway tunnel of Kunming Railway Hub belongs to the graben basin of Dian Lake and
the plateau hills of central Yunnan. The burial depth of the tunnel vault is 6 ~ 28 m. The ground motion peak
acceleration of the testing zone is 0. 2 g According to the test data of indoor soil sample, the average self-expansion rate
of the soil is 51% ,the cation exchange capacity is 370 mmol/kg,the montmorillonite content is 54. 6% ,and the natural
moisture content w = 37.68% , which indicates that it’s the typical strong expansion rock shallow buried rich water
tunnel. In order to ensure safety of construction and operation, the deformation rules of shallow-buried large-span tunnel
with heavily expansive soil surrounding rock in high intensity seismic area and the change rules of surrounding rock
pressure of heavily expansive soil on supporting structure are mastered. The stability of excavation and support of tunnel
is analyzed, and the optimization of the construction organization is carried out to achieve the goal of controlling the
deformation according to the deformation monitoring analysis.
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