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Comprehensive Application and Development of Basalt and Its Fibers
NIU Boran', QI Hongyun™*", JIA Liming™’, MENG Lingyu™’, WANG Decai’’, MIAO Zhifeng™’
(1. Heilongjiang Volcanic Rock Technology Co. , Ltd, Harbin 150001, China;

2. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;

3. Observation and Research Station of Farth Critical Zone in Black Soil, Harbin,

Ministry of Natural Resources, Harbin 150086, China)

Abstract: Basalt is a widely distributed basic igneous rock with characteristics of hardness, wear
resistance and corrosion resistance. It has significant application value in many fields, such as construction,
road building, and the development of new materials. Basalt fiber, as its product, has become a research hot
spot in materials science due to its high tensile strength, thermal stability, and chemical resistance. This paper
reviews the formation mechanisms of basalt and the current research and application status of basalt fibers
both domestically and internationally. It also analyzes their application advantages and challenges in different
fields, including civil engineering, road engineering, energy, national defense and military industry
(aerospace), and agriculture. The future development directions are also discussed, emphasizing the
importance of technological innovation, application expansion, and sustainable development. The study aims to
provide insights for the efficient utilization of basalt resources and further research in related fields.

Key words: basalt; fiber; composite materials; comprehensive utilization; application fields
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Accuracy Evaluation and Error Analysis of Lidar Scanning Technology in

Topographic Surveying of Water Conservancy Engineering

LIU Long”
( Shanghai Hongyuan Construction Engineering Technology Co. , Ltd. , Shanghai 201706, China)

Abstract: With the expansion of scale and complexity of hydraulic engineering, high — precision terrain
mapping is very important. The purpose of this paper is to evaluate the accuracy of LiDAR scanning technology
in terrain mapping of hydraulic engineering with error analysis. Through the experimental design, DJI Zenmuse
L2 LiDAR is selected to collect data in the complex terrain area, and various methods are used to evaluate the
accuracy. The results show that the technique has high precision, but it is affected by many factors. It’s
concluded that optimizing equipment selection and other measures can improve accuracy, providing a scientific
basis for water conservancy projects and facilitating the wide application of LiDAR technology.

Key words: laser radar scanning technology; topographic surveying; accuracy evaluation; error analysis
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