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Development of three-dimensional modeling and
visual analysis system for soil texture in dredging engineering

MIAO Zhengjian', ZHONG Denghua' , LI Mingchao' , GAO Wei’
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;
2. CCCC Tianjin Dredging Co. , Lid. , Tianjin 300461, China)

Abstract: In order to understand and analyze the spatial distribution of underwater soil texture in dredging
engineering, a method for soil texture modeling and visual analysis is put forward. Based on database technology,
three-dimensional soil modeling, model testing, and integration technologies, a three-dimensional soil texture
integrated model was built. A modeling and visual analysis system for soil texture in dredging engineering was
developed using the platform Visual Studio 2005, based on OpenGL and OpenNURBS. Functions such as digital
drilling, three-dimensional arbitrary cutting, real-time query of soil information, and dredging volume calculation
were realized. Application results show that the system has the advantages of a visual interface, strong operability,
high automation, and fast operation. Moreover, the proposed method for dredging volume calculation has higher
precision and the calculation time can be reduced by about 50% . The system can greatly reduce workload in soil

analysis and satisfy practical requirements of dredging engineering.
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Table 1 Borehole data and soil classification data

HifL o' TR +EHR LI ARHR x/m FLIETAEFR y/m SRR 2/m
ZK101 12 Mg+ 4425599. 62 487 466. 79 -13.38
ZK101 5-1 2 RAAL R A 4425599. 62 487466. 79 -15.28
7ZK102 12 A+ 4425583.73 487 440. 23 -13.57
ZK102 5-1 S KA R A 4425583.73 487440. 23 —15.46
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Table 2 Comparison of four modeling methods
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Fig. 5 3D arbitrary cutting analysis ( screenshot)
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3D soil texture in a single point( screenshot)
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