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Yer radar1 (GPR) yoOntemi, borehole verisi olmaksizin herhangi bir kayacin siireksizliklerinin
belirlenmesinde kullanilabilen yeni elektromanyetik jeofizik yontemdir. Yontem 2B ve paralel 2B profil
verilerinin 3B gosterimi detayli ve hizli bir sekilde yeralti goriintiisiinii vermektedir. Yontem g¢evreye
zarar vermeden ¢ok kolay uygulanabilir.

Bu caligmanin amact mermer isletmeciligini gelistirmek i¢in bir mermer ocagindaki siireksizlikleri ve
tabaka kalinliklarin1 goriintiilemektir. Bu amagla GPR yontemi Ankara’nin Polatl: ilgesi Ilica koyilinde bir
mermer tabakasindaki kiriklart ve bosluklari derinlige gore belirleme ve haritalamada basari ile
uygulandi.Caligma alan1 geng karasal karbonat kayaglari tarafindan olusmus ve baslica kalsit, aragonit ve
eser miktarda kuvars ve kalsedon igermektedir. Karbonat kayaglar1 yersel olarak geng gevsek dokulu
birim tarafindan ortiilmektedir. Mikroskop altinda sparitik dokuda olup masif yap1 sergilemektedir. Kilcal
catlaklar ve kristalize kalsitler tarafindan doldurulmus ve herhangi bir yonelim gostermemektedirler.

Bir profile ait GPR zaman-uzaklik kaydi bazi veri-islem adimlar1 uygulandiktan sonra yakinyiizey
yeriginin 2B goriintiisli olarak degerlendirilebilir. Burada yatay eksen profil boyunca uzaklikve diisey
eksen yerigine gonderilen radar dalgasinin gidis-gelis zamanidir. Eger ortamin hizi belirlenebilirse gidis-
gelis zamani derinlige doniistiiriilebilir. Calisma bolgesinin 3B radar veri goriintiilemesi paralel 2B
profillerin birlestirilmesi ile elde edilir (Kadioglu, 2003; Kadioglu ve Daniels, 2002; 2004). GPR
yonteminin fay ve kirik belirleme amagli kullanimu literatiirde genis bir sekilde yerini almistir Grandjean
and Gourry, 1996; Grasmueck, 1996; Green et al., 2003; Kadioglu and Kadioglu, 2004; Aldas ve dig.,
2005).

Bu calismada, GPR 6l¢iimlerinde RAMAC CU 1I sistem ve 250 MHz kapali anten kullanildi. Calisma
alan1 100x50 m olan diizgiin bir platformdu. Burada 5m araliklarla birbirine paralel, 50 m uzunlukta 21
profil 6l¢iimii alindi. Her bir profilde 6l¢iim araligi 0.1 m ve her bir izdeki zaman &l¢lim araligi 0.397 ns
olarak alindi. 2B verinin islenmesinde ReflexW v.3.5 programi kullanildi. Derinlige gore profillerdeki
stireksizlikleri iliskilendirmek amaciyla paralel 2B profiller siralanarak 3B goriintilleme yapild.

2B ve 3B goriintilleme sonuglarina gore karbonat kayaclarinda ii¢ farkli seviye tespit edilmistir. Birinci
ince seviye genellikle bol bosluklu ve altere olmus ve ayrismis boliimii olusturmaktadir. Orta seviye ise
daha az bosluklu olup ve genellikle ikinci kalsit ve aragonitler tarafindan doldurulmustur. Taban seviye
ise iist seviye ile benzerlik gostermektedir. Ancak bosluklar kil mineralleri tarafindan doldurulmustur. 1.6
m kalimliginda olan bu karbonat kayaclan firetilebilir niteliktedir. Ancak bazi kisimlarda ozellikle 16.
profilden sonra kalinlik 1.2 m ye diismektedir. Bunun yaninda kayaglar iizerinde gozlenen diizensiz kirik
ve catlaklar mermer isletimini olumsuz bir sekilde etkileyebilir (Sekil 1 ve 2).
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Ground Penetrating Radar (GPR) Method, is a new electromagnetic geophysical method which can be
used to be to find out the discontinuity of underground without using borehole data. The method is non-
destructive and quickly provides a detailed image of the subsurface with 2D and 3D visualization of
parallel 2D profiles.

The purpose of this investigation is to finger out the discontinuities and the thicknesses of the layer of a
marble quarry in order to improve quarry management. GPR method was successfully applied to detect
and map fractures and cavities in a marble layer according to depth in Ankara City Polatli Town at Ilica
Village. The research area represents young carbonate rocks and mainly composed of calcite, aragonite
with rare amount of quartz and calcedone including some cavities with different sizes in deferent levels.
The carbonate rocks are locally covered by young decomposed deposits. The rock has sparitic texture
under the microscope with mono mineral in composition. The micro fractures replaced by recrystallized
calcite without any lineation.

GPR time-distance record which belongs to a profile can be viewed a 2D pseudo-image of the near
surface earth after some processing steps, with the horizontal axis the distance along the profile, and the
vertical axis being the two-way travel time of the radar wave. The two way travel time can be converted
to depth, if velocity of the medium is determined. 3D block views of the GPR data are constructed from
several parallel profiles (Kadioglu, 2003; Kadioglu and Daniels, 2002; 2004).

The usage of the GPR method has been present extensively for fault and fracture imaging (Grandjean
and Gourry, 1996; Grasmueck, 1996, Green et al., 2003; Kadioglu and Kadioglu, 2004, Aldas et al.,
2005).

In this study, the instrument used in the GPR measurements for data gathering was RAMAC CU II system
with 250 MHz shielded antenna. The study area was a horizontal platform with a size of 100X50 m. 21
profiles, which were spaced 5 m apart, were established as parallel. Length of the profiles was 50 m.
Trace measurement spacing was 0.1 m and time sampling interval 0.397 ns per trace on each profile.
Data processing was performed in the programs called ReflexW version 3.5 on the parallel 2D profiles.
3D visualization was constructed by a series of parallel profiles to correlate discontinuities signatures
from each profile according to the depth.

Three levels, according to the 2D and 3D GPR data visualization results, have been determined in the
carbonate rock. The first thin level mostly represents the altered and partly decomposed parts with
abundance of cavities. The middle level has less cavities and mostly replacement by secondary calcite
and aragonite. The bottom level is similar to the upper levels but their cavities mostly occupied by clay
minerals. 1.6 m thicknesses of the carbonate rocks can be yield for the marble production However, this
thicknes reduces to 1.2 m after profile 16. In addition uncontrolled directions of cracks and fructures may
take as a negative view for this production in all the investigated area (Figurel. and 2.).
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Sekil 1. Birinci profiling 2B GPR kesiti. Beyaz cizgi ve eliptik kapanimlar sirastyla kiriklar1 ve bosluklari
gostermektedir.



Figure 1. The 2D GPR section of the first profile. White lines and elliptic circles indicate the fractures
and the cavities respectively.
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Sekil 2. 10 ns (0.4 m derinlik) de yilizeylenmis 21 profil verisinin 3B blok goriintiisii.

Figure 2. The 3D block views of the data of the 21 profiles started at time 10 ns (0.4m depth).
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