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The soil-water characteristics and the fractal feature of a typical loess in Xinjiang

ZHOU Yuefeng, GONG Biwei, ZHOU Wuhua, LIU Jun
(Yangze River Scientific Research Institute, Key Laboratory of Geotechnical Mechanics

and Engineering of MWR, Wuhan 430010, China)

Abstract: In this research, laboratory tests were performed using an infilled loess material from a channel
slope in Xinjiang, to investigate the soil-water characteristics of the material which are affected by the de-
gree of compaction and the stress level. In this article, the classical van Genuchten’s equation was used
firstly on the test results to obtain best-fitted curves. And then the fractal theory was adopted to conduct
comparison between the SWCCS. Some conclusions are drawn below: (1) With the increase of the degree
of compaction or the increase of the axis stress, the SWCC could move downward to some extent. (2) In
contrast to the distributions of pores, the SWCCs of the material shows obvious fractal characteristics. (3)
The curves of the SWCC from fractal fitting are parallel at different stress levels but the same degree of
compaction. Adopting the fractal method suggested in this article, the SWCC could be predicted from a
known curve.

Keywords: loess; unsaturated soil; infilled material; SWCC; fractal
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Centrifugal model test study on foundation pit retaining structure in large and deep pit

LI Bo', WANG Zhipeng*, GONG Biwei', HUANG Hu’, HU Yong’
(1. Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Changjiang River Scientific Research Institute, Wuhan 430010, China;
2. CSCEC AECOM CONSULTANS CO., LTD., Shenzhen 518000, China;
3. The Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: At present, the circular wall is used as a reasonable envelope structure. Due to the existence of
the space “arch effect”, the earth pressure acting on the arch ring is mainly balanced in the wall and the
wall. The retaining structure is mainly subjected to the ring axial force, which can give full play to the
characteristics of high compressive strength of concrete, so round the lateral displacement of the wall is rel-
atively small. Based on the actual construction of a deep circular foundation pit, the distribution of earth
pressure in foundation pit excavation and the horizontal displacement and bending moment distribution of
ground and wall are studied by centrifugal simulation. The maximum horizontal displacement of the founda-
tion wall is 23.6mm, which is located in the middle and lower part of the upper foundation pit, and with
the excavation depth increasing, the wall displacement gradually increases and the maximum displacement
point. The active earth pressure of the circular foundation pit is smaller than that of the flattened earth
pressure, and it is nonlinear. The effect of the arching effect is obvious. With the excavation depth increas-
ing, the depth and radius ratio of the excavation depth The pressure distribution has a significant effect.
The research results provide a reference for the study of the distribution model of earth pressure and the
analysis of deformation law.

Keywords: pit in pit; centrifugal model test; arch effect; earth pressure; displacement
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