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The Overview of Concrete Structure Durability under the Freeze-thaw Condition

ZHENG Yuanxun', YANG Peibing', KANG Haigui’

(1. School of Water Conservancy & Environment, zhengzhou University, Zhengzhou 450001, China; 2. Department of Construc-

tion Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract; This papers systematically introduced and summarized the research status and development trend of
the durability of concrete structure under freeze-thaw condition at home and abroad. The future direction of the
research in this field was also been explored. Based on the analysis of related publications, the paper firstly
summarized the failure mechanism of concrete in freeze-thaw environment and freeze-thaw test methods and
standards. The paper also summarized the durability research methods of reinforced concrete structures and
prestressed concrete structures by theoretical analysis and numerical simulation methods. At the same time,
the countermeasure to enhance the frost resistance of concrete was put forward. Finally, the future research
trend of the durability of concrete structure in freezing-and-thawing was analyzed. The research shows that cer-
tain research achievements were made in the study of concrete structure under freeze-thaw condition. Howev-
er, there are few research results in this field aiming at large size prestressed components which should be
taken as the primary research direction in the next step.

Key words: conctete structure ;durability ; overview ;freeze-thaw condition; damage mechanism
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Synthesis of Bonsai-like ZnO and Its Gas Sensing Properties

ZHANG Yonghui, LIU Chunyan, LIU Huanzhen, GONG Feilong, LI Feng

(Zhengzhou University of Light Industry, State Laboratory of Surface and Interface Science and Technology, Zhengzhou 450001 ,
China)

Abstract; 3D bonsai-like ZnO materials with defects on their surfaces have been prepared via a hydrothermal
method and a subsequent annealed process for the first time. The characterization of X-ray diffraction (XRD)
and TG/DTA suggest that the as-prepared samples are composed with ZnO and Zn5(C03)2(OH)6. We care-
fully investigate the morphology of our materials by field emission scanning electronmicroscopy ( FESEM). The
result shows that the nanosheets grow symmetrically with a self-assmble process to form every hexagon genera-
tion resulting in 3D bonsai-like ZnO structure. Then we fabricate the gas sensor with our ZnO materials and
study their gas sensing properties systematically. The results indicate that the as-prepared gas sensor behave
the highest sensitivity to 100 ppm ethanol vapor at 340 “C , meanwhile it also exhibits an excellent response-re-
cover property and stability. The 3D bonsai-like ZnO materials have a great potential to design and fabricate
ethanol gas sensor in the future.

Key words: ZnO; bonsai-like; hydrothermal method; nanosheets; gas sensor



