
˭ˣ˦˟ ˧ˮ˟ˬ ˱ˣ˵˧˷˪ ˶˞ˡ˶˟ ˷ˣˬ˧˷ 
 

 ˭ˣ˦˟ ˫ˣ˵˧˷ˣ ˫˧ˮ˟ˬ ˸ˣˡ˧ˬ˰ ˯ˮ˩2012 ï ˫˧ˮ˵˸ˢ ˭ˣ˩ˬ 
 

12.9.2012 ˶ ˶˞ˣ˞˦ ˧˦˧˯"ɣ 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 
  

 ˯ˮ˯ˣ˞˧ˠ˰˟" ˬ- ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ ˢ˵˧˯˧˲ˣ˞˧ˠ 
"˸ ˡ912 ˢˡˣˢ˧ ˭˟˞ .˪˦ :054-4899123 

 

www.geo-sense.com  

 ˸ˣ˶ˣˬ˷ ˸ˣ˧ˣ˩ˤˢ ˪˩ï ˰˟ ˯ˮ˯ˣ˞˧ˠ" ˬ2012   C 



˸˧˯ˡˮˢ ˢ˧ˠˣ˪ˣ˞˧ˠ  

˫˧˷˧˟˩˪ˣ ˢ˧ˮ˟˪ ˸ˣ˧˸˷˸ ˧ˣ˲˧ˬ 

˫˧˪˪˥ ˶ˣ˸˧˞ ,˫˧ˮ˟ˬ˟ˣ ˰˪˯˟ ˫˧˵ˡ˯ˣ ˫˧˶˟˷ 

˸˧˸˷˸ ˪˷ ˫˧ˮˣ˷ ˫˧˦ˮˬ˪˞ˣ ˸˶ˮ˴ ˶ˣ˸˧˞ 

ˢ˧˲˶ˠ˧˦˶˦˯ 
˰˪˯ˣ ˰˵˶˵ ˸ˣ˟˩˷ ˧ˣ˲˧ˬˣ ˢ˶ˡˠˢ 

ˢ˧ˠˣ˪ˣ˞˧˩˶˞ 

˫˧ˮ˟ˬ ˧ˡ˧˶˷ˣ ˸ˣ˶˧˵ ˧ˣ˲˧ˬˣ ˶ˣ˸˧˞ ,˫˧˶˟˵ , 

˫˧˪˪˥ ,˸ˣ˶˰ˬ ,˫˧˧˥ ˧˯˪˲ˬˣ ˸ˣ˪˧˥ˬ 

ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˸ˣˮˣ˶˸˲ˢ˟˧˟˯˪ˣ ˢ˯ˡˮˢ˪ ˯ˮ˯ˣ˞˧ˠ ˸˶˟˥ ˪˷ 

 ˸ˣ˦˧˷ ˸ˣ˰˴ˬ˞˟ ˪˰ ˷ˠˡ˟ ˸ˣ˧˦ˮˠˬˣ˶˦˵˪˞˶˞ˡ˶ 

GPR - Ground Penetrating Radar 

ˢ˟˧˟˯ 

  ˫˧˧˵ ˫ˢ˟ ˫˧˶ˣˤ˞ ˧ˣ˲˧ˬˣ ˫˧ˬˢˤˬ ˶ˣ˸˧˞
˫ˣˢ˧ˤ ,˫˧˶ˠ˞ˬˬ ˢ˲˧˪ˡ , ˸˥˪ˬˢ

˸ˣ˰˵˶˵ 

ˢ˧ˠˣ˪ˣ˶ˡ˧ˢ  

˧ˬ ˶ˣ˸˧˞-˪˞˧˴ˮ˦ˣ˲ ˸ˣ˪˰˟ ˸ˣ˟˩˷ˣ ˫ˣˢ˸ 

˫˧ˬ ˸˶˧ˠ˞ ,˸ˣ˟˧˦˶ ˸˪ˣ˩˸ ˸ˡ˧ˡˬ , 

 ˫˧˥˧˪ˬ ˫˧ˬ ˧˲ˣˠ ˧ˣˢ˧ˤ)˫˧˵ˣ˸ˬ ˫˧ˬ ˨ˣ˸˟( 

˫˧ˮ˟ˬ ˸˯ˡˮˢ 

 ˱ˣ˵˧˷ ˧ˣ˲˧ˬˣ˭ˣ˦˟ ˶˵˥ˬ ˪˰ ˷ˠˡ˟ ˫˧ˮ˟ˬ, 

˸ˣ˶˧˵ ,˫˧ˡˣˬ˰ˣ ˸ˣ˶˵˸ ,˪˲ ˸ˣ˶˵˸-˪˵, 

˫˧˶˷ˠ , ˧ˣ˲˧ˬ ˪ˤ˶˟ ˭ˣ˧ˤ ˨˶˰ˬ)rebar (˭ˣ˦˟˟, 

˵ˣˡ˧˯ ˸ˣ˩˶˰ˬ 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



 ˸˦˧˷NDT )˪˞-˯˶ˢ ( ˫˧ˮ˟ˬˣ ˰˵˶˵ ˸˸ ˱ˣ˵˧˷˪

 ˸ˣ˶˷˰ ˪˷ ˵ˬˣ˰˪ ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶˟˫˧˶˦ˬ 

 

)˧ˬ˯˧˯ ˧ˣ˲˧ˬ˪ ˢˬˣˡ˟( 
 

˩ˬ" ˫)˶˞ˡ˶ ( ˶ˡˣ˥˰˵˶˵ 

Ground-Penetrating Radar, GPR 

ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com "l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˧˟ˠ˪˭ˣ˦˟ 
  

˩ˬˢ ˸˧ˬˡˢ" ˫˧˧˦ˮˠˬˣ˶˦˵˪˞ ˫˧˪ˠ ˧˶ˤ˥ˢˬ ˸˵˲ˣˬ ˫)˶˞ˡ˶  (

 ˫˧˧ˣˮ˧˷ ˫˧ˬ˧˧˵ ˫ˢ˟ ˫˧˧ˬ˧ˮ˲ ˫˧˶ˣˤ˞ˬ˱˵ˣ˷ˬˢ ˭ˣ˦˟ˢ ˸ˣˮˣ˩˸˟ ,˭ˣˠ˩: 

˸ˣˮˣ˷ ˸ˣ˧ˣ˲˧˲˴˟ ˭ˣ˦˟ ˭˧˟ ˫˧˶˟˰ˬˣ ˸ˣ˟˩˷ ,ˢ˧˴ˠ˶ˠ˯ ,˫˧˪˪˥ ,

˫˧˵ˡ˯ ,˫˧˶˟˷ ,˭ˣ˧ˤ ˸ˣ˦ˣˬ ,ˢ˩˧˶ˡ ˧˪˧ˡˠ... 
 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭ˣ˦˟ ˧ˣ˯˧˩ ˧˟ˣ˰ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˢ˵˧˥ˡ ˶ˣˮ˧˴  

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



 ˭ˣ˦˟ ˧ˣ˯˧˩ ˧˟ˣ˰ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˢ˵˧˥ˡ ˶ˣˮ˧˴  

ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com "l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭ˣ˦˟ ˧ˣ˯˧˩ ˧˟ˣ˰ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˢ˵˧˥ˡ ˶ˣˮ˧˴  

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˧ˬ˧ˮ˲ ˭ˣ˦˟ ˧ˣ˲˧˴˟ ˫˧˪˪˥ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˟ˣ˧˟ ˶ˣˮ˧˴  

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭˦ˣ˟ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˪˵ ˪˲ ˸ˣ˶˵˸  

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭ˣ˦˟ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˸ˣ˸˷˶ˣ ˧˶˵˧˰ ˭ˣ˧ˤ ˸ˣ˦ˣˬ ˶ˣ˸˧˞ 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭ˣ˦˟ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˸ˣ˸˷˶ˣ ˧˶˵˧˰ ˭ˣ˧ˤ ˸ˣ˦ˣˬ ˶ˣ˸˧˞ 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



ˢ˵˧˯˧˲ˣ˞˧ˠ 

 ˸˧˯ˡˮˢˣ ˸˧˸˟˧˟˯ 

www.geo-sense.com 

 ˭ˣ˦˟ ˸ˡ˧ˡˬ˪ ˱ˣ˵˧˷ï ˡˬ˧ˬ ˸˪˸˟ ˸ˣˡ˧ˡˬ 

"l˭ˣ˯˟ ˧˶ˣ˞ ˶ 



Attenuation 
(dB/m)  

Velocity 
(m/ns)  

Conductivity 
(mS/m)  

Dielectric 
constant  

 
Material  

0 0.3 0 1 Air  

0.1 - 20  0.033 0.5 - 30  80 Fresh water  

1,000 0.033 3,000 70-80  Sea water  

0.01 0.17 -  0.13 0.01 5 - 3  Dry sand  

0.03-0.3 0.06 -  0.05 0.1 -  1 30 - 20  Saturated sand  

0.21 -  0.17 2 - 3 Sandstone  

0.15 -  0.12 4 - 6 Sandy soil  

0.4-1 0.15 - 0.11  0.5-2 8 - 4  Limestone  

1-100 0.13 - 0.05 1-100  30 - 5  Silt  

1-300 0.14 - 0.05 2-1,000   40- 4  Clay  

0.075 16  Average ñsoilò 

0.15 -  0.10 4 - 8 Gravels  

0.01-1    0.15 -0.12  0.01-1 6 - 4  Granite  

0.1 - 10 0.15 -0.08  0.5-5 4 -  12 Concrete (dry -wet)  

0.13 5 Average ñrockò 

0.17 -  0.13  3 -  5 Asfalt  
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