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Complex geotechnical design of expansive ground in Yunnan Honghe
comprehensive transportation hub

WU Jiang-bin, LUO Lan, HUANG Yu-ting
(East China Architectural Design & Research Institute Co., Ltd., Shanghai 200002, China)

Abstract: Large transportation hub projects in Western China often face complex landform and special engineering
geological conditions. Honghe comprehensive transportation hub is one of the four transportation hubs in the 13th Five-
Year Plan of Yunnan Province. This project is located in a typical expansive soil area, which involves complex earthwork,
ground treatment and slope support design. The area related to excavation and filling treatment in this project is about 160 000 m?.
The volume of excavation is 1 110 000 m? and the volume of fills is 350 000 m>. The length of the excavation slope is about
1 055 m, and the maximum height of excavation is about 17 m; the length of the filling slope is about 1 100 m, and the
maximum height of filling is about 13 m. This paper comprehensively considers the restrictive conditions such as terrain
condition, function objectives, expansive soil treatment, soil source and spoil ground, which results in the terrain design
strategy of less filling and more excavating. The original same ground level was replaced by two different levels, to fit the
current terrain and reduce the earthwork of 1 070 000 m?. Multitype support systems were used based on the real situation
of different areas, which including reinforced soil slope, gravity retaining wall, cantilever retaining wall, counterfort
retaining wall, and pile plate retaining wall with anchors, et al. For the external exit, a combination of permanent and
temporary countermeasures was adopted. Through the study on shear strength of expansive soil and interfacial bond
strength between expansive soil and anchors, rational design of expansive soil high slope with expansive soil was adopted.
The combination of various targeted treatment methods fully meets the requirements of both construction period and

economic benefits.
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Table 1 Typical soil mechanical parameters
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Table 2 Main expansion and contraction indexes of

expansive soil
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Table 3 Information of support structures
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