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Abstract : In this study, the thickness of layers of asphalt pavement and concrete was
measured with some of the sites at the University of Kufa using a Ground Penetration Radar
(GPR)device. After radar pulse analysis that registered in the surveyed area study found that a
clearly differentiated in the thicknesses from one location to another.
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Introduction:

Ground Penetrating Radar (GPR) is a non-destructive geophysical surveying technique that is nowadays
applied to structure assessment. It has a methodology in the emission of high-frequency electromagnetic pulses
that transmitted. The changes in the electromagnetic properties of the medium are discontinuities, which are
identified by the reflection of the energy. As a consequence, it provides the technique images, where the depth
of the cut is determined by the two-way travel time of the reflected waves on the scans A. The projection on the
surface is defined by the coordinates of the position of the receiver antenna in the scans A, As well as the
knowledge of the depth and position of layers of asphalt and concrete pavement. Hence, the method has been
widely used in this field during the last decades’. The study area is located at the University of Kufa, in the holy
Najaf city, Iraq with coordinates of (N 3201.375) and (E 4422.344), at an altitude of 33 m above sea level.

Radar survey of the study area

The survey in some of the sites at the University of Kufa using a Ground Penetration Radar (GPR) is
measured. The data are obtained through the system, Ground Penetration Radar (GPR) software, collect the
data, such as ground vision, and adjusted operating settings. These softwares apply some filters (main
processing) on obtaining data °>. GPR is used for survey after adjusting parameters setting as shown in Table (1).

Table 1.0perating settings(GPR) applied field work

Antenna Parameter Setting
250MHz
Short Max. Window Time
83 Speed (cm/ns)
189.6 Window Time (ns)
0.05 Point Interval (m)
2548.62 Coding Frequency
5.22 Depth (m)
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Interpret data resulting from radar scanning device (GPR) through a program Rad Explorer Software in
the RAMAC system is designed to process radar survey data and interpreted within the framework of a unified
system. There are many factors that affect the accuracy of treatment such as soil type and surface signals and
noise®. To get a processing accurate data must take action on that data if the good actions such as removing
noise or unwanted signals *°.

Processing and interpretation of profile No. (11)

The field survey site by a device (GPR) to profile a number (11) in the internal department's garage at
the University of Kufa of 32° 01.795 N and E 44° 22. 520" is examined. The antenna used with a frequency of
250 MHz. Where the depth of penetration was approximately 5.20 m and path length 45 m and direction from
west to east at a height of 28 m above sea level. Note at the beginning profile paved street area, which follows
this region, the concrete pavement are found and this shows clearly the difference in the reflections of
electromagnetic waves in the two regions and this pre-treatment as shown in Fig. 1.
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Fig. 1 Profile GPR No. 11 before the treatment

When processing the same profile by Time-Zero filter notes the zero point of the ejections wave. Which
represents the red dotted line and had a choice of (First Break= 2.6 ns) as well as the penetration depth of about
(5.20m)as shown in Fig. 2.



Musadage I. Alhemiri et a/ /International Journal of ChemTech Research, 2017,10(2): 837-843.

Distance, m

012345678 9101112131415161718192021222324252627282930313233343536373839404 14243444
EEREEEN
0

5 100 150 200 250 300 350 400 450 500 %950 600 650 700 750 80O 850 900

Tracenumber\I\\IHI\\|\\I\HHI\\HIHH\\IH\HH\|\I\\I\\II\H\H\I\I|HIHI\IIHI\H\H\|I\\I\\I\I\HI\\I\H\IH\HIH|HIIH\H\HHI\\I\\I\IH\I\\|\H\IIHI\IHIHH\\IH\HIH|HHHHI\IHIHIH

[
on -

Time [Ns]

-~
o

[ 5]
[
[ T T T T T T T T T Y T T Y T O A RO O A

100

Zero Point

Penteration
5.20m)(Depth

Fig. 2 Profile GPR No. 11 after the treatment by Time-Zero filter
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When applying an Amplitude Correction filter to profile No. 11 observe the emergence of abnormalities
clearly in the beginning of the profile, as shown in Fig. 3, caused by a metal fence trap located near the device
at the beginning of the path as shown in Fig. 4, since one of the goals of research knowledge of the factors

affecting the work of the device (GPR).
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Fig. 3 Profile GPR No. 11 after the treatment By<~Amplitude Correction filter
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Fig. 4 Metal trap which causes abnormalities in Profile GPR No. 11

Table 1 shows the application of the Band - Pass filter and observe frequencies unwanted remove the
picture looks clearly and choose the button (run) note that asphalt thickness estimated at approximately (0.35
m), which represents ten meters width of the road.

Table 1 Information about Band-Pass filter

Low Cut 83 MHz
Low Pass 297 MHz
High Pass 604 MHz
High Cut 800 MHz

While the adjustment layer and concrete thickness estimated at approximately 0.75 m, which represents
ground garage interior department at the University of Kufaas shown in Fig. 5.
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Fig. 5 Profile GPR No. 11 after the treatment by Band-Pass filter
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Processing and interpretation of profile No. (16)

The field survey site is examined by a device (GPR) to profile a no. 16 in the garden in front of
pharmacy college at the University of Kufa of 32° 01.795 'N and E 44° 22. 520'.Where the total length of the
track of 30m and direction from east to west at an altitude of 32.75 m above sea level with the coordinates of
the region are N 32° 01.375 ' and E44° 22. 306'. Antenna transmitter has been used as a frequency of 250 MHz,
where the depth of penetration was approximately of 5.25 m.Fig. 6 showed the profile no. 16 before the
treatment. The propagation of the radar signals into earth layers depends on the electromagnetic properties of
soils and rocks, which are dielectric permittivity and electrical conductivity (o) *°.
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Fig. 6 Profile GPR No. 16 before the treatment

When applied Time-Zero filter and at first Break= 6.1, will note the red dotted line guided to zero
point of wave emission for determining the depth of object inside earth with high accuracy. It was found that
the depth of penetration, bringing in less about (5.05m) after it was about 5.25m before the treatment, the
garden ground opposite of the Faculty of Pharmacy is considered a mix of clay and soil, as shown in Fig. 7.
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Fig. 7 Profile GPR No. 16 after the treatment by Time-Zero filter
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When applied DC- Removal filter at profile GPR No. 16 and at first Break= 6.1, will note the red dotted
line guided to zero point of wave emission for determining the depth of the object inside earth with high
accuracy. Where it removes displacements resulting from the lack of perfection action electronics, after
choosing end time=107. Fig. 8 shows the reflections of the surface layer, which it differs in the reflections of
other surface layers.
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Fig. 8 Profile GPR No. 16 after the treatment by DC-Remova filter

When applying Amplitude Correction filter and identify thickness and colored layers, it find that
surface layer in yellow shows soil mixture at a depth of 0.5 m, the layer underneath painted brown (first class)
at a depth of 1.5m,andGray layer is the (second layer) different electrical characteristics of the first layeras
shown in Fig. 9.
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Fig. 9 Profile GPR No. 16 after the treatment by Amplitude Correction filter
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Conclusions

In this study, noted that the efficiency of the Ground Penetrating Radar device (GPR) to determine the
thickness of each of the layers of asphalt pavement and concrete in the interior department’s garage of the
University of Kufa site. Different reflections of electromagnetic waves from the different surfaces of the ground
garage of interior departments are noted. As well as garden ground of College of Pharmacy, and there is a clear
difference in the radar sections of these sites surveyed. The emergence of abnormalities clearly in beginning of
the profile no. 11 as a result of the presence of the metal polytheism fence (BRCS).Reflections of the waves
affected by these objects near metal materials during the survey.

Acknowledgment

The authors acknowledge the financial support of the University of Kufa, Irag.

References

1. Santos-Assuncgao, S., Dimitriadis, K., Konstantakis, Y., Perez-Gracia, V., Anagnostopoulou, E.,
Gonzalez-Drigo, R. (2016). Ground-penetrating radar evaluation of the ancient Mycenaean monument
TholosAcharnon tomb. Near Surface Geophysics, 14(2), 197-205.

2. Bernth, J., Johan,F., 2009, Applied GPR technology,theory and practice. Mala R&D
department,PP.5-25.

3. APrathik, K.Uma, J.Anuradha. An Overview of application of Graph theory. International Journal of
ChemTech Research. VVol.9, 242-248, 2016.

4, Olhoeft, G.R. 1984. “Applications and Limitations of Ground Penetrating Radar”,[abs] Society of
Exploration Geophysicsts,54th Annual International Meeting Atlanta, GA,pp.147-148.

5. Hussain M.  Almusawi,Musadage I. Alhemiri, B. A. Almayahi. EffectOfStoltF-K Migration Filter On
Ground Penetrating Radar Imaging. Int. J. FundamAppl Sci. 2016, 5(4) , 62-68.

6.  Alaa Mahdi. Using GPR Technique Assessment for Study the Sub-Grade of Asphalt and Concrete
Conditions. Remote Sensing Unit, College of Science, University of Baghdad, Baghdad, Iraq, Iraqgi
Journal of Science, 2013, 54: 725-738.

7. Huilin Zhou, Xing Wan, RongxingDuan, Wei Li.Improved Stolt Migration Algorithm for GPR Imaging
Using Segmentation Velocity Model. Computer Information Systems 7: 16 (2011) 5829-5836.

8. Damien Garcia, Louis Le Tarnec, StéphanMuth, Emmanuel Montagnon, Jonathan Porée, and Guy
Cloutier. Stolt’s f-k Migration for Plane Wave Ultrasound Imaging. IEEE Transactions on Ultrasonics,
Ferroelectrics, and Frequency Control, 60, 9, 2013.

9. P Rajesh Prasanna, S EvanyNithya, D P Allen. Remote Sensing and GIS For Change Detection and Eco
Degradation Studies in the Nilgiris — South India. International Journal of ChemTech Research. Vol.5,
No.3, pp 1379-1386, 2013.

%k kK %k %k k



