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Key Shield Construction Technologies in Middle Route Yellow River—
Crossing Project of South—to—North Water Transfer Project

ZHOU Hougui, XIA Yun

China Gezhouba Group Corporation, Yichang 443002, Hubet Province, China

Abstract There are many difficult technical problems in the construction of the Yellow River—Crossing Shield Project in the middle
route project of the South —to —North Water Transfer Project, due to complicated geological conditions, large buried depth, high
groundwater pressure, long tunnel line and large tunnel diameter. In the construction practice, some technologies are developed, to ensure
the successful project construction. They include mud configuration technology, excavation surface stabilizing technology, wall —back
grouting technology (beyond the current standard practice), shield construction seepage control technology under high groundwater
pressure, shield access section ground consolidation technology, hyperbaric operation technology under large buried depth and high
groundwater pressure, shield construction attitude control technology, precise long distance shaft connection survey technology, long
distance mud transportation technology, high gradient driving technology. Various technical indexes in the Yellow river—crossing shield
project are satisfactory, and these technologies would provide some guidance for similar projects in the future.
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Fig. 1 Section of middle route Yellow river—crossing shield of South—to—North Water Transfer Project
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Fig. 3 Interface of shield construction attitude control
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Research Methods and Control Technologies for Microbial Film

CHEN Xi, ZHANG Hongxun

College of Rresources and Environment, Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In nature, the biofilm mode of life is of great importance in the cell cycle for many microorganisms and is one of hotspots in
microbiology. However, the progress of studies of biofilm due to the complexity and variability of associated physiological activities
requires advanced methods with high throughput. In this paper, principles, applications, advantages and disadvantages of several biofilm
growing devices and appropriate methods for biofilm analysis are discussed, together with several potential methods for the control and
removal of biofilms. Among the biofilm growing devices, the microtiter—plate is the first that has been used in high—throughput testing of
biofilms. But it is not possible to assess the biofilm structure only by microscopy. The Calgary Biofilm Device was applied for that
purpose. Another high —throughput biofilm forming device is the BioFilm Ring. For the analysis of the structure of the biofilms, the
microscopy plays a key role. Coupled with microscopes, some fluorescent dyes such as DAPL, CTC and SYTO 9/PI are used for the
assessment of total cells, physiologically—active cells and membrane compromised cells, respectively. For the analysis of the chemical
substances of the biofilms, microprobes are usually used for the detection of DO and pH. EPS and Quorum sensing signal molecules are
usually measured by extraction methods. Some new methods have been suggested that may be developed to release bacteria from the
surfaces, for instance, antifoulants, hydrolases and NO. These would be alternatives to biocides in the future. Recent advances in high—
throughput methods to generate and study biofilms have opened the possibility of starting an omics—"biofomics”* approach to study these
complex structures. The “biofomics™ will reach the application stage in areas such as clinical, industrial and environmental microbiology
in the next decades.
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