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THE APPLICATION OF GROUND PENETRATING RADAR TO THE DETECTION
OF THE DUCT GROUTING EFFECT
OF BRIDGE PRESTRESSED STEEL STRAND

LI Hong-jun, LI Dong-lin, HUA De-jun, ZHU Jian, WEI Xing
(Sichuan Institute of Coal Field Geological Enginerring Exploration and Designing, Chengdu 610072, China)

Abstract: The ground penetrating radar has such merits as high-resolution, nondestructive operation, rapidness and intuitiveness, and
these merits play an important role in the quality of grouting testing of prestressed duct. Using the generalized completely Matched Lay-
er (GPML) as absorbing boundary and based on the Maxwell Finite Difference Time Domain methods (FDTD) and Yee grid, the au-
thors made two-dimensional GPR simulation of the water and gas saturated grouting holes with the same depth and different shapes in
the steel strand and, in combination with engineering window verification, summarized the characteristics and regularity of duct grouting
defects of radar image. The method provides essential foundation for the grouting fullness degree of corrugated pipe tested by ground
penetrating radar.

Key words: Ground Penetrating Radar ( GPR) ; pre-siressing duct; water and gas saturated hole ; Finite Difference Time Domain

methods (FDTD) ; interference signal subduction; detection of engineering quality
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3D SLICE IMAGING OF REBAR CONCRETE COMPONENT
BY MEANS OF STRUCTURE SCAN RADAR

FENG Wen-ya, SHI Xing-hua, FEI Xiang-yu, WANG Yuan-xin
( China Research Institute of Radiowave Propagation, Qingdao 266107, China)

Abstract: Based on the grid data collection, this paper proposes a 3D slice imaging algorithm for rebar concrete component detection
by structure scan radar. First, Kirchhoff migration is used to focus so that the reflection wave is returned to its real space position auto-
matically. Then 3D interpolation is carried out to obtain the enough space information of targets for reconstructing with only a few meas-
ured data. At last, two direction profiles are fused together to enhance targets response, reduce noise influence, and improve detection
efficiency. The detection of experiment platform and true architecture validate the availability and feasibility of the algorithm. The re-
sults indicate that exact inner information of rebar concrete component is known comprehensively and meticulously via 3D slice imaging
of structure scan radar data. The algorithm can separate dot targets as well as horizontal and vertical linearity targets clearly and supply
a credible method and basis for the explanation of radar profile, thus having great significance for relevant detection project and quality
identification.

Key words: structure scan radar; rebar concrete; 3D slice imaging; non-destructive detection
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