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The summary of the surface ground penetrating
radar applied in subsurface investigation
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(1. School of Enviroment and Water Conservancy , Zhengzhou University , Zhengzhou 450002, China;

2. New Century Road & Bridge Engineering Consultation Corporation, Zhengzhou 450016, China)

Abstract The method of sarface ground penetrating radar (GPR) applied in subsurface investigattion are systemic
summarized based on ASTM standard guide. It indudes the oart terminology; the relationship between penetration
depth of radar and central frequency, vertical resolution and lateral resolution; the selection of approach in the field
procedures; the methool for estimating propagation velocity and velocity sounding; data display and inter pretation
methodsfor the assessment of subsurface materials. An overview of the impulse GPR methad is prouided in the paper
and GPR measurements as described in the paper are used in geologic, engineering, hydrologic and envirmental appli-

cation. Since up to now, there isn't any national or vocational standard guide on GPR, the paper can be reference for
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GPR application and preparation for GPR guode.

Keywords Ground Penetrating Radar (GPR), Subsurface Investigation. Procedure, Data Interpretation
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2.5 GHz 30 cm~60 cm
1.0 GHz 60 cm~1.0 m
900 MHz 75 cm~1.5 m
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Table 2 Approximate electromagnetic properties

of various materials

Material Rela‘hve Permit- Pulse Velocities, = Conductivity,

m/Ns mS/m
Air 1 0.3 0
Fresh water (f.t) 81 0.033 0.10 - 30
Sea water (ft,8) 70 0.033 400
Sand (dry) (d) 46 0.150.12 0.0001 -1
Sand (saturated) (d,w,f) 25 0.055 0.1-1
Silt (saturated) (d,w.f) 10 0.095 1-10
Clay (saturated) (d,w.,f) 8-12 0.106-0.087 100 - 1000
Dry sandy coastal land (d) 10 0.095 2
Fresh water ice (ft) 4 0.15 0.1-10
Permafrost (ft,p) 48 0.15-0.106 0.01-10
Granite (dry) 5 0.134 0.00001
Limestone (dry) 79 0.113-0.1 0.000001
Dolomite 6-8 0.122-0.106
Quartz 4 0.15
Coal (d,w,f, ash content) 45 0.15-0.134
Concrete (w,f, age) 510 0.134-0.095
Asphalt 35 0.173-0.134
Sea ice (3,ft) 4-12 0.15-0.087
PVC, epoxy, polyesters 3 0.173

vinyls, rubber (f 1)
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