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Risk Analysis and Countermeasures for Shallow Tunnels with
Small Clear Distance Crossing Beneath Railways

Zhang Xuefeng, Wang Yanbing, Chen Yingpeng. Shi Xiaobo, Dong Yanzhao

(Shijiazhuang METRO Co. Ltd, Shijiazhuang 050000, China)

Abstract: Based on Zhang-Xi Section of the Line 1 project of Shijiazhuang Metro crossing under the
existing railways, in view of its shallow buried depth, small clearance and other engineering features,
this paper analyzes the causes of risks and harms, and puts forward control measures for in — hole con-
trol and existing railway control. Practice proves that risk analysis is reasonable and countermeasure is
effective and the tunnel construction and railway operation safety is under control, which can provide
reference for similar projects.
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Behavior of Heterostructure for Improving Separation of Electron-hole
Pairs in Semiconductor Photocatalyst

Zhang Zhifeng', Zhang Yangyang', Yang Guizhen'. Zhu Yahui', Sun Xiuguo'>

(1. School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Provincial Key Laboratory of Traffic Engineering Materials, Shijiazhuang 050043, China)

Abstract: Compared to other methods, photocatalyst has tremendous advantage in processing and
degrading organic pollutants in sanitary and industrial waste water in the aspect of catalytic activity effi-
ciency, non-toxicy and recoverability. When the photocatalyst was radiated by UV light or visible light
with the photon energy higher or equal to the band gaps of the photocatalyst, electrons and hole pairs
were got and converse to vital oxidizability grains, hydroxyl radicals, so as to degrade industrial waste,
such as dyes. Photogenerated electron-hole pairs can be easily recombinated for the reason of crystal de-
fects and intrinsic structues, decreasing the amount of hydroxyl radicals and lowering the photocatalytic
activity. Heterostructure can accelerate the separation and prolongate the lifetime of photoinduced elec-
tron-holes, which is of vital significance for the photocatalytic activity.

Key words: photocatalyst; heterostructure; electron-hole pairs; photodegradation



