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What is GPR?

*How does GPR work?
*\arious Applications
*Signal Interpretation

Example of GPR Radargrams




What Is Ground Penetrating
- Radar?

e GPR is a geophysical technigue that radiates
electromagnetic energy into the subsurface.
When this pulse strikes an interface between

layers of materials with different electrical
properties, part of the wave reflects back, and the
remaining energy continues to next interface.



THE ELECTROMAGNETIC SPECTRUM
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How does GPR Work?






*Energy Generation — Transducer
*Energy Source — Ultrasonic Waves
*Propagation Medium — Water
Wave Speed - ~1500 m/s
*Frequency ~ 400 kHz

*Cone Angle ~ 10 degrees
*Target - fish




*Energy Generation — Antennae
*Energy Source — Electromagnetic
*Propagation Medium — Concrete/Asphalt

\Wave Speed - ~100000000 m/s
*Frequency ~ 1000 to 1500 MHz
*Cone Angle ~ 60 to 90 degrees —
*Target — pipe, rebar, voids, etc.

Concrete
Soil
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Various Applications of GPR
For Structure Evaluation



TYPE OF STRUCTURE




GROUND PENETRATING RADAR

1.5 GHz
Antenna

Useful for detecting/quantifying:

ePavement/slab thickness

*Grade beam location/depth

*Reinforcement placement (vertical/horizontal)

*Subsurface Void detection (water/air filled) HIGH RESOLUTION
Utility lines -LIMITED DEPTH



Signal Interpretation



Velocity, m/ns
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Reflection coefficient, R
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Examples of GPR Radargrams



Example 1 — Concrete/Water Interface
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Example 2 —
Concrete/Air
Interface _




Example 3 —
Data Migration
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Example 4 — Rebar below concrete slab
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Example 5 — No rebar present
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Example 6 — Varying Interfaces beneath concrete slab
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Example 7 — Grade Beam Scans
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Example 6 —
3D Model

(oversized grade beam)

LRYADNT

TANTS



Final Data Processing Generation



Masonry Retaining Wall Project







