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In this study, it is aimed to carry out an investigation of drilling-blasting works in an Asphaltite 
Coal open pit quarry volumetric efficiency, particle 
size and safety parameters.  

In this context, the field drilling-blasting works are followed on site, the suggestions are brought 
forward based on the drilling-blasting parameters obtained from theoretical approaches, and these 
suggestions are applied on-site. The suggested blasting tests are analyzed in terms of volumetric 
efficiency and particle size, and separate evaluations are performed for each formation. Tremor analyses 
are performed to evaluate the safety parameters on the site and the data of the slope monitoring station is 
evaluated.  

The stripping works conducted in the open pit site are mai  Midyat and 
Cudi formations. It is determined that 110 mm diameter of blasthole, 160 mm diameter of blasthole are 
more effective for Cudi and Midyat formations, respectively, in terms of specific charge, an indicator of 
volumetric efficiency. It is observed that the results are between 0-635 mm in all the test shots performed 
in terms of dimensional analysis, and they are loadable by the field loading and carrying equipment. In 
the tremor and air cannon measurements, it is confirmed that the nonel capsules are appropriate. In the 
examination of the slope monitoring station data taken for the shots performed in Cudi formation, it is 
determined that displacement is at the range of -1.4 mm and -0.15 mm, and it is a value close to the 
average of non-explosive time frames. Therefore, it is concluded that the drilling-blasting activities 
carried out in the Cudi formation in the open pit do not significantly affect the stability of slopes towards 
a negative direction. 

 
Key Words: Blasting, Drilling, Harbul Asphaltite Phylon, Silopi,  Size Analysis, Volumetric 

efficiency  
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en uygun hale getirmek 

  

delme-

k

- -Patlatmadaki verimi etkileyen bir 

 para

 

Sadece d lt parametreler 

yap  

Delme  

le 

    

Silopi Harbul  termik 

-kaz -patlatma ile 

 Bu durumda delme 

yere sahiptir. 

 -
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lme-

, delme patlatma 

sistemle

ara  

, 

 

Afat (2010), Adana  

formasyonunda patlatma- , AYAS t

 

Cevizci 

 

, 

; 

 -patlatm
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3.  

 

3.1. Sistemleri 

 

3.1.2. Delik delme makineleri 

 

-

 

ik delme makineleridir 

(Fernberg, 2008).  

 

3.1.2.1. Darbeli delik delme makineleri 

 

mekanizma ile  

bir noktaya iletilmesini engellemek . 

Darbeli delik makineleri 

   delici makinenin 

 

birbirleri ile (Aytekin, 2003).  
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3.1. Fernberg, 2008) 
 

Dipten darbeli (DTH) makinelerin sisteminde; dipten darbeli delik delme 

tij ) ve delici 

  

n darbeli sistemde ise tam tersi olarak 

edeyse 

 

 

e 

 darbe nin verimli bir 

 zeminlerde dahi delik 

 iyi b , bu sistemin  

(Aytekin, 2003). 

 



5 

 

 
 

Dipten darbeli delik delme sistemi (Larsson, 2008) 
 

Dipten Darbeli Tabancalar; 

ve piston hareketlerini kontro  

rtetepe, 1996). 

 

 
 

Dipten darbeli tabanca tipik kesit (Kirtetepe, 1996) 
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delik delme makinelerde, 

pren

 

 delik makinesi ile delme 

. (Aksoy, 2017) 

 

,  delme-

 delik paterni 

isi), 

(Ataman, 

1973). 

hesaplanarak; en uygun  

 

 

 

 

 

 an 

 addeler 

enerjisi  

, 

 

zon

ur (Kahriman, 2002),  
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Delik kesitinde kaya Fernberg, 2008) 
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gaz  

nitelik 

 

, r

003).  

 15 20 

bu oranda  bir 

a

1993). 

a 

2003).  

. 

 

olma
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amonyum nitrat-fuel oil

 

 

 

 

e, 

, 

 (Mamurekli, 

2013). 

 

 

 . 

 bir 

lemede, 

 

 

etki 
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3.2.4. Patlatma sonucunu etkileyen f  

 

 

cunu etkileyen 

 

 

 
 

 (Roy, 2005) 
 

m ; 

.  

Kaya - 

 

Patlatma geometrisi; 

. 



11 
 

 

 

 

 

 

  . 

-

si

 (Olofsson, 1988). 

 

 

 

 

 patlatma 

 

si 

ile

   

, delmede na

 

    

 

 

 

 

 

Patlatma  

makinesinin bilecek, 
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4). 

 Bu 

parametreler, 

 

  

 

 
 

 Nobel,2010) 
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patlatma  

-

pat

verimlil  

 

   

     (3.1) 

   (3.2) 

L      (3.3) 

 

 ;  

        (3.4) 

       

; ; kova kapasitesi (m3) ; 

 ;  

  

 

 

 

 

 

. 

Olofsson       (3.5) 

Tamrock      (3.6) 



14 
 

 

;  (mm) ve  ; delik 

 ; . 

 

Langefors         (3.7) 

 ; 

b=20),  ;  (m), ; , 

;  u (kg/dm3),  ; (%80 

jela  

 

3.3.1.3  
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Pratikte V        (3.8) 

; ,  d;   

 

 

D (Konya vd. 1991), 

, (Rustan, 1992), (Langefors, 1978)  

 

1- Konya ve Walter   

    (3.9) 

 

9  ;  ;  avitesi, ; 

,  ;    

 

2-  

       (3.10) 

 

; ; 
3)  

 

3- Langefors and Kihlstrom (1978) 

           (3.11) 

 

; 

3), ;   

 ten 

 olur, burada 3)), ; 
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(

-  ; ; 

. 

  

4- Olofsson (1990)   

         (3.12) 

 

; 

, ;  

(kg/m),  , ; ka ,   ; basamak 

  

 

5- Rustan  

   (max +%52 , min -    (3.13) 

 

;  

 

6-  

       (3.14) 

; sabit, ; 

 ) 

 

7-   

         (3.15) 

; k

, ; delik boyu,  mm r.  

 

8-   

          (3.16) 
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; 

(mm),  

 

9-  

         (3.17) 

; 

- ,  

10-  

        (3.18) 

8 ; 

;  

 

11-  

         (3.19) 

;  ; 
3), 3), ;  

 

12- 

(3.20) 

;  ; 
3), 3), ;  

 

13-  

        (3.21) 

;  ; 
3), 3), ;  
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14-  

 (3.22) 

;  3), ; delik 

(mm),  ; 3),   

direnci (MPa) 

 

15- Vutukari-  

         (3.23) 

;  ; delik  

 

16-  

         (3.24) 

;  ; delik  

 

17-  

          (3.25) 

;  ; delik  

 

3.3.1.4  

 

lerin birbirlerine olan 

 

 

, (Konya vd. 1991). 
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1-   

 

         (3.26) 

;   

 

2-  (1979)  

 

         (3.27) 

;   

 

3-   

     (3.28) 

;  ;  ; 

(m), ; 

 

 

4- Konya ve Walter (1990)  

         (3.29) 

 (m), ; 

 

 

3.3.1.5. Delik taba  

 

(Jimeno,1995). 

 

1- . 

         (3.30) 
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 (m),  

 

3.3.1.6. Delik boyu 

 

 lgi  

 

 

(Olofsson,1988).  

1-  

 

       (3.31) 

; delik boyu (m), ; delik 

  

 

2-  

 

Dik Deliklerde        (3.32) 

      (3.33) 

; delik boyu ,  ; 

,  

 

3.3.1.7  

 

 olup, elde edilmek istenen nihai basamak 

geometrisini tayin eder. Delikler 

 li olarak 

 

 

 



21 
 

 

3.3.1.8  

 

Bu 

. 

 

as

%15 daha fazl  

2011).   

 
 Kare (a)  (b)  (  

 
 

3.3.1.9 arj  

 

 

lendirip 

 

(Kahriman, 2002), 

2016), . 

 

1-  

      (3.34) 

      (3.35) 
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3), 

 

 

2- Top  

       (3.36) 

        (3.37) 

6) ve (3.37 3), ; 

   ; 

 

 

3-  

         (3.38) 
3), ;  

 

4-   

       (3.39) 
3), ; .  

 

5-      

         (3.40) 
3),  ; dilim 

 

 

6-       

       (3.41) 
3),  ; , ; 

dili ; 

(m),  r.  
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3.3.1.10  

 

maddelerdir. Bu madd etkin bir 

  

   

 etkene  S

   

 (Jimeno, 1995). 

sebep olabilir. Bu gibi durumla  

zay  

 

 

arj hesa  patlatma 

 

edir. 
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1-  

  

          (3.42) 

          (3.43) 

           (3.44) 

 

 ; 

 

 

 

         (3.45) 

        (3.46) 

         (3.47) 

; kolon arj konsantrasyonu (kg/m),  ; p
3), 

boyu (m),  ; delik boyu (m), ; dil

   ; 

  

 

        (3.48) 

 

 

2-   

 

         (3.49) 

        (3.50) 

          (3.51) 

len 

; maksimum dilim 
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(m),   

   

        (3.52) 

        (3.53) 

         (3.54) 

2 ; ),  ; 

), ; delik 

boyu (m), 

; kolo

 

 

3-   

 

       (3.55) 

 ; 

; k 3  

 

4-  

        (3.56) 

, ; d  

 

5-  

          (3.57) 

 

 

3.3.2. Performans  

 

3.3.2.1. Genel hacimsel verim 

 

Patlatma v

makinelerine uygun  
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-  

makinenin 

 

 

 

 

  

  

 
 

Duncan, 2004) 
 

ar

 

 miktar 
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msel analizler 

 

-

durumunda nispeten uygun 

 

 

boyut analizler 

 

Patlatma faaliyeti sonucu olu

edir (Tosun, 2013). 

 

 analizi 

(Tosun, 

2013). 
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3.3.2.4  

 

mevcuttur.  

-

istasyonu, 

kablosuz ile

e bilgil  
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  (IDS Geo Radar,2018) 
 

 
 

 (IDS Geo Radar,2018) 
 

 

 

Yer 
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Siskind vd.,1980). 

sonucu elde 

, 2002). 
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4 TLATMA 

 

 

4  

 

n

 

filon mevcuttur. Bunlar Harbul, 

ip Maden 
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Silopi Elektrik retim A. ., 

ile ile 

nakliyat yapmaya 

-

3 

 

 

 

4.2. i 

 

ma Silopi-

kuzey s n r nda yer al si, jeolojik yap lara uyumlu olarak, kabaca do u- 

bat do e mi l

2100m ara rm z

(1395 m) Derecik Tepe (1376 m), Zilo Tepesi (1267 m),Kere Silip Tepe (1020 m), 

 -Cizre 

-800 metre aras nda de i

proje alan d nda kalan Dicle Nehri ve buna ba

do -Irak s n r n , Dicle Nehri ise Ci uya do ru 

-Suriye s n r n olu   al 

 

ner, 1985). 
 
4.3.  

 

 taraf ndan yap lm

jeolojik haritada Kocap

lar yen, Permokarbonifer, Triyas, 

Jura- -Paleosen,Paleosen-Alt Eosen, Orta Eosen-
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Miosen, Pliyose (karasal), Neojen (k smen karasal, k smen denizel), Pleistosen (eski 

  85). 

Kocap

Paleozoik ya l , kumta ve 

l , Goyan-

formasyonunda marn, eyl- , kumta litolojik 

birimlerinden olu maktad r. Trias ya l -

Kretase ya l istif ise Mardin Formasyonunda kumlu- lar ve dolomit 

litolojik birimlerinden olu maktad

-Paleosen ya l istif ince-orta tabakal , 

kumta - ve , kumta - marn ara tabakal eyl ile kal n 

tabakal sert litolojik birimlerinden (Germav Formasyonu) olu an istif gelir. Bu 

formasyonlar -Alt Eosen ya l eyl-marn ara tabakal k rm z kumta

Formasyonu) olu

u istifi ise Orta Eosen- l tebe irli- -dolomitik 

85). 

  

-

dereceleri 

.  

 
 

4  

 

-SW 
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4.2 d  

1969). 

alinde ele al nm t r. A 

l

malar yla bulunarak, 1982-1984 y llar aras nda geometrisi ve yay l m

u ucundan 1 km do uda, A s

do rultusunda yer ald  . 
 

 
2.  

 

) 

-55,00m. 

aras nda de i ir. Bat da 15,00-20,00 m, daha bat s nda 10,00- -

s lik 2-

Ancak derine do ru tekrar geni nlat lamam olmakla 

beraber, bu daralman ine sahip asfaltit 

 tme 

s ras kacak s , enerjisinin de, kat la m atabilece ini 

de bulundurmak uygun olur   
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-1350 m kotunda), kuzeye do -

dir. Sondaj verileri kuzeye do ru olan e imin 950-900 m kotuna kadar e im derecesinin 

artarak devam edece  985). 

 

undad

li  

uya do -

ortalar  

 

li i ortalama 

- imlidir  

 

B malar -dom 

r. Filonda e - nda de i mekte olup, 

e dan dolay de i iktir. Filon geni li i 6.00-

59,00 m aras nda de i ir, burada geni

lmas  daha 

kolay bir anlat m sa lanm t r  

Harbul filonunun 1 km do usunda yer alan Silip filonunda 1982-1986 y llar

aras nda dik ve e i 5.112,70 m olan 22 adet sondaj 

yap lm t r. Farkl bir yataklanma ekli olan Silip filonunda toplam 4.406.315 ton 

tir 989). 

3 deki jeolojik formasyonlar 

a
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3.  
 

4.3.2. Belek formasyonu (Cb)  

 

- -

Belek fasiyesi, Ora 

formasyonu  2017). 

formasyonu ile yanal - 

. 

 

4.3.3. Gomaniibrik formasyonu (Pg)  

 

yan bir 

formasyondur.  -
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ke

 

 

 

 

 kesimlerde ince-orta-

eflatun, 

ince-orta-

ler 

-454 m 

-  

 

 ve 

 
 

 
 

 ili aki 

Yonca

-

bu alt kesimindeki karbonatlar  olarak 

 (  2017).  
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-175 metre a  

. 

 

 

 

killi  marn temsil eder. 

Birimin jeolojik nin  

orta,   , 

hakim kaya  

Uludere formasyonu, alt   

formasyon  

49-   

 

4.3.7  

 

 nde bulunup,  ur. 

ak-Uludere   

Uludere- r. 

formasyonu   bej, kahve siyah vb renk 

li 

ince marn ve dolomit -483 metre 

  . 

 

 

 

- nir. 

Cudi grubu masif, orta-
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 -Triyas Alt 

m  

bir horizon olarak kabul edilmektedir  

 

4.3.9. Germav formasyonu (KTsg) 

 

- -koyu gri, gevrek-orta sert, 

orta-

Paleosen  

 

  

  

 

4.3.10. Midyat grubu (Tm) 

 

-

-gri,kirli beyaz renkli, orta sert- 

-

-

-

  

 

4.3.11  

 

tip kesit yeri Batman ili G

4). 
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4.  

 

4.3.12  

 

 (Bolat, 2012). 

-

 -orta-iri taneli, ince-orta-

-
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-

 (Bolat, 2012). 

 

 

 

 

tir. 
 

 
 

   Kuzey Z(m) Azimut  Derinlik(m) 
SHG-001 Jeoteknik 288767,00 4135041,00 1222,00 0 -90 377 
SHG-002 Jeoteknik 288238,42 41344424,66 1315,199 0 -90 500 
SHG-003 Jeoteknik 288218,78 4135364,63 1468,496 0 -90 376 
SHG-004 Jeoteknik 288845,00 4135486,00 1281,00 0 -90 561 
SHG-005 Jeoteknik 288106,395 4135141,821 1433,487 0 -90 123 

 
Jeoteknik  

 

Birim  

Birim Hacim 
 

 
(kN/m3) 

Kohezyon 
(c) 

(kPa)  

Tek eksenli 
 

 
(kPa) 

GSI mi 

 0-20 m  Zemin 18.9 730 5    
 24.7   28140 30 8 

Midyat  25.68 7590 17    

Germav  17.3 400 9    
 25.21   31690 25 16 

Cudi  26.11   25110 45 4 
 Zemin 21.4 60 30    
  24.9   24180 45 8 

Asfaltit  13.94 7800 30.5    
 

 

 

Dekapajda delme-
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-bat -

 

 

 

Basamak dizayn parametreleri  

Midyat formasyonunda;  

 

, 

 

5). 

 
 

5.  
 

 

Basamaklarda;  

 

 

- 6). 
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.  

 

 

 

9mm 

 7). ekapaj 

 mm delik delebilen makinalarda mevcuttur. 
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7. makine 
 

 

 

 11  Adet Atlas Copco Flexi T35  / T40 

 2  Adet Jun Jin  800 / 1300 

 

 

-

iteleri 2,5-5,5 m3 

k   
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4.6. Delme   

 

4.6.1. Uygulanan delme-  

 

3

 
 

3. treleri 
 

Formasyon  mesafe (m.)  Geometrisi 
Midyat 89 3-4 m 2 - 3 m  

 89 2.5-4 m 2 - 3 m  
Cudi 89-102 2 - 3 m 2 - 3 m  

 

4. ve 4.5 te 
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4.
 0

1-
13
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5.
 1

5-
29
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4.6.2 -  

 

  le 

getirilerek 6 ve 7 d  

 
6  
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H: Delik boyu (m) 

 
 

4.6.3  

 

 

 

r. 
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erek 

). 

 

 
 

8.  
 

 

9) 
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. IBIS  
 

4.0.  

0

 .   
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0.  
 

4.6.4.  

 

 bir araya getirilerek saha karakteristik 

tir. K

her formasyonda 2-

 mm,110 mm ve 160  10).  

 

-Olofsson 

 

 

  

          (4.1) 
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4.1 e verilen ; k

(mm),  

 

 

   (Tamrock)      (4.2) 

 

 

S  

    (Gustafsson-Olofsson)   (4.3) 

 
 

8. jeoteknik veriler 
 

 Sert 
 

Orta 
Sert 

 

Orta Sert 
 

Sert 
 

Molozu- 

bloklu 

Killi 
 

 32.2 23.1 31.7 32.8 44.3 56.7 
 2.41 2.57 2.57 2.47 2.54 2.61 

RQD 59.8 26.89 30.7 47.2 25 75 
 

  : 0,82  

Vd ( Detonasyon  : 4000 m/sn 
 

 89 mm., 110 mm. ve 160 mm. 
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9.  
 

  Midyat Formasyonu syonu Cudi Formasyonu 
  

Se
rt
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Se

rt
  

Se
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M
ol

oz
u-

 
 

 

M
ol

oz
u-

 
 li  

 89 89 160 160 160 160 89 89 110 110 89 89 
Basamak 

 9 9 9 9 9 9 9 9 9 9 9 9 

(m) 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

Delik Boyu (m) 9.85 9.85 9.85 9.85 9.85 9.85 9.85 9.85 9.85 9.85 9.85 9.85 
             

 2.43 3.59 4.37 6.46 5.33 4.65 2.96 2.59 3.27 2.10 2.64 1.70 

Mesafe 3.04 4.49 5.46 8.07 6.66 5.81 3.71 3.23 4.08 2.63 3.30 2.13 

zeni  

 2.43 3.59 4.37 6.46 5.33 4.65 2.96 2.59 3.27 2.10 2.64 1.70 

(m) 7.42 6.26 5.48 3.39 4.52 5.20 6.89 7.26 6.58 7.75 7.21 8.15 

 36.9 31.1 88.1 54.5 72.6 83.5 34.2 36.1 50.0 58.8 35.8 40.5 

Yemleme (kg) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
 0.56 0.21 0.41 0.12 0.23 0.34 0.35 0.48 0.42 1.19 0.46 1.25 

 0.15 0.07 0.05 0.02 0.03 0.04 0.10 0.13 0.08 0.20 0.13 0.30 
      7        

             
 10 9 12 11 8 7 5 6 4 3 2 1 

 

4.7.  Hacimsel Verim  
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m3 8 Kg/m3  
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3, 6., 7. 
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ge 4.11  

 
1.  

 

Deneme  
 Boyut Analiz Kodu  

Delikler 

(m.) mesafe (m.) (Fiili) 
(kg/m3) 

1 cudi form. 89mm_1 89 mm 2.5 1.7 0.80 
2 cudi form. 89mm_2 89 mm 3.3 2.5 0.34 
3 cudi form. 110mm_1 110 mm 2.5 2 0.93 
4 cudi form. 110mm_2 110 mm 4 3.25 0.31 
5 gercus_1 (89mm) 89 mm 3.7 3 0.25 
7 gercus_2 (160mm) 160 mm 5.8 4.5 0.28 
9 midyat form. 89mm_2 89 mm 4.5 3.6 0.15 
10 midyat form. 89mm_1 89 mm 3 2.4 0.42 
11 midyat form. 160mm_1 160 mm 8 6.5 0.09 
12 midyat form. 160mm_2 160 mm 5.5 4.5 0.30 

 
 

b  
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3 de 

% 97 - %100 olarak  

 
2.  

 
cudi 

formasyonu 
cudi 

form.89mm_1 
cudi 

form.89mm_2 
cudi 

form.110mm_1 
cudi 

form.110mm_2 
Boyut 
(mm) %  %     
1270 100.00 100.00 100.00 100.00 100.00 
635 99.23 100.00 100.00 100.00 97.59 
381 83.32 97.04 89.57 90.01 64.32 
254 57.90 74.59 70.75 58.77 35.46 

203.2 45.42 57.38 61.85 44.47 24.86 
152.4 33.11 38.91 49.49 32.45 16.87 
101.6 22.54 24.28 34.10 23.41 11.94 
50.8 12.40 11.98 18.16 15.68 6.22 
25.4 6.35 5.47 9.65 8.94 2.80 

19.05 4.82 3.95 7.42 7.08 2.02 
12.7 3.28 2.50 5.12 5.10 1.27 
9.53 2.50 1.81 3.94 4.03 0.91 
6.35 1.70 1.15 2.72 2.90 0.57 
4.75 1.30 0.83 2.08 2.29 0.41 

2 0.58 0.31 0.94 1.13 0.15 
 

 
 

3.  
 



60 
 

 
 

te 

4 te  635 mm b

 
 

3.  
 

  
midyat 

formasyonu 
midyat 

form.160mm _1 
midyat 

form.89mm_1 
midyat form. 89 

mm_2 
midyat 

form.160mm_2 
Boyut 
[mm] %  %  %  %  %  
635 100.00 100.00 100.00 100.00 100.00 
381 82.46 79.77 100.00 66.89 84.46 
254 53.96 50.20 73.43 40.40 53.90 

203.2 41.70 38.67 56.18 34.32 39.71 
152.4 30.86 28.92 39.06 28.97 28.10 
101.6 21.68 20.84 25.66 21.84 19.39 
50.8 12.72 13.65 12.68 12.90 11.78 
25.4 6.78 7.58 6.10 7.37 6.10 

19.05 5.22 5.94 4.50 5.84 4.64 
12.7 3.62 4.21 2.93 4.21 3.16 
9.53 2.80 3.30 2.17 3.33 2.40 
6.35 1.94 2.33 1.41 2.40 1.63 
4.75 1.50 1.82 1.04 1.89 1.24 

2 0.69 0.87 0.42 0.94 0.54 
 

 
 

4. Midyat  
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te 

  

 94,83 ile % 100  
 

4.  
 

 gercus_1 gercus_2 
Boyut[mm] %  %  %  

1270 100 100 100 
635 97.01 100 94.83 
381 70.79 98.11 50.81 
254 52.39 80.12 32.11 

203.2 44.49 68.39 27.01 
152.4 36.17 57.19 20.81 
101.6 26.42 42.25 14.85 
50.8 14.95 23.79 8.49 
25.4 8.25 13.37 4.5 
19.05 6.44 10.52 3.46 
12.7 4.55 7.51 2.38 
9.53 3.55 5.91 1.83 
6.35 2.51 4.21 1.26 
4.75 1.95 3.3 0.97 

2 0.93 1.6 0.44 
 
 

 
  

5.  
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15  

 olarak   (IDS Geo Radar, 2018).   

Mevcut durumda istasyonun  16 a 

gibidir. S  

     

 

 
 

16.  
 

D   

4.17 e  radar okuma verilerini 

  harita ve grafikler 

; 

veriler girilerek grafiklerde    
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17.  
 

a 10) 

 r

0  Programa girilen patlatma saati 

18:10  

18 ve 4.19 da 1
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18.  
 

 
 

19.  
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  0 e, hareket 

 1  Grafiklerden, 

-1,4 mm., 

-  5 mm/h 

 

 

 
 

0.  
 

 
 

1.  
 

 



66 
 

 
 

 2 te

3 e Grafiklerden, 

-

-  3 mm/h 

 

 

 
 

22.  
 

 
 

3. asyonu 2  
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Cudi formasyonu 3  4

 ekil 4.25 te  Grafiklerden, 

-

-  13 mm/h 

 

 

 
 

4.  
 

 
 

5.  
 



68 
 

 
 

ekil 4.26 a

 27  Grafiklerden, 

-

-  3,4 mm/h 

 

 

 
 

26.  
 
 

 
 

27.  
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28)  

 

 
 

8.  
 

29 da 

  

 

rlar 
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29. S  
 
 

5.  bilgileri 
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 (5,12-19 Hz)

 (13-100 Hz), 

(14-

18 Hz), 7. A

 (5,2-7,6 Hz),   

 (11-

14 Hz),  

 (22-26 Hz),  

940 m. , birim zamanda patlayan patl

1,257 mm/sn (13-100 Hz),  dir. 

4.16) verilen f  

  
6.   

 
 . 

 
  

-mm/s) 
1 5 

4-10 19 
30-100 50 
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lme-

  

r 

Bununla birlikte patlatma 

da kurulu 

ev izleme istasyonu IBIS Radar siste

  

 

 

 

 

1- patlat  

 

Midyat) -

ortalama 2 - n  7-10-14-18 m 

ol   , hesaplanan 

1.440.149 m3  Kg ANFO, 7.691 Kg Dinamit, 

elektrikli 
3  

 

2-  89 mm.  

killi   

 

(S) : 2,5 m., B) :1,7 m. , 

uygulanarak, 56 delikte  2.803 m3 
3  
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330 adet delikte 24.502,50 m3 
3  

a

leyebilecektir. 

 

3-   

 

 

m3 
3  

4. a 3 
3  

 v

 ve 
3 

zeminde iri blok ve patar olma  

ve 4. 

 

 

4- e da 89mm 

 

parametrelerine 

uygulanarak,140 adet delikte 19.332 m3 

 kg/m3  

uygulanarak, 54 adet delikte 4.923 m3 0,38 

kg/m3 
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5-  

 

parametrelerine 

uygulanarak, 60 adet delikte 17.622 m3 
3  

 B: 5,5 m. 

uygulanarak, 24 adet delikte 10.269 m3 

0,17 kg/m3  

o  

 

6-   89 

sert 

 

9 orta sert parametrelerine 4,5 m., B:3,6 m., 

uygulanarak, 18 adet delikte 3.519 m3  

,15 kg/m3  

10 3 m., B: 2,4 m. 

uygulanarak, 72 adet delikte 6.363 m3 42 

kg/m3  

89 9. 

 

 

7- 

 

parametrelerine 

uygulanarak, 60 adet delikte 36.514,80 m3 
3  
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uygulanarak, 40 adet delikte 11.490,80 m3 

0,30 kg/m3  

 etkisini 

niteliktedir. 

 

8- 

0-381 mm boyut ar   %89,57, 3 

miktarsal oran Cudi 

-635 mm  

malzeme  

 

9- 
-

sal oran 

-  

10- 

9 nolu -  66,89, 10 nolu  100, 

11 79,77, 12 84,46 miktarsal oran 

Midyat -635 mm boyut 

  %100 r. 

11- stasyonu

-

 

1 -1,4  

- 4,5 

  



76 
 

 
 

-

am yer 

-  

 

-

i  - 

14,4 mm.   1  

-

- 0,32 mm., an  

 

 

12- 
 

a. irim zamanda patlayan 

 Kg ve mesafesi

 

b.  

mik si

 

n 

 anlamda 

  

verim ve 

 

  

nu ile Cudi b nda 

-1,4 mm ile -0,15 
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2017 .758. .502.118 m3 dekapaj 

37 Kg/m3 eneme 

 %24 azalarak 0,28 Kg/m3 

mm ve 160 mm delik ip uygun paternle uygul  halinde, 

0,09 Kg/m3 , 0,50  

maliyetlerinde 0,045 $/m3 tasarruf  

 

 

 

duru   mm 

 

Mi verimli olarak 

tespit edilen 160 mm de deformasyon ve 

 

gecikme 

 

. 
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EKLER  

EK-1   
1.  

 1 
Tarih 21.02.2018 

 H1 
Basamak Kotu 1420 

Jeolojik Formasyon Cudi 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 4 
 56 

Toplam Delik Boyu (m) 551.6 
 89 

 2.5 
 1.7 

-  1 
eometrisi   

 25/500 ms 
 56 

 42 ms 
 3 
 1 

 28 
 2,240 

D  25-30 
 13:00 

 14:00 
 18:10 

 5.00 
Teorik Hacim (BxSxH)(m3) 2,142.00 

 1,05 
Hesaplanan Hacim (m3) 2,803.50 

) 0.80 
 30.88% 
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2.  
 2 

Tarih 21.02.2018 
 H1 

Basamak Kotu 1420 

Jeolojik Formasyon Cudi 
-  

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 10 
 330 

Toplam Delik Boyu (m) 3250.5 
 89 

 3.3 
 2.5 

-  1.5 
  

 25/500 ms 
 330 

 42 ms 
 9 
 1 

 165 
 11,550 
 25-30 

 13:00 
 16:00 

 18:10 
 4.00 

Teorik Hacim (BxSxH)(m3) 24,502.50 
 0.47 

Hesaplanan Hacim (m3) 34,193.80 
 0.34 

)) 39.55% 
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3.  
 3 

Tarih 21.02.2018 
 H1 

Basamak Kotu 1400 

Jeolojik Formasyon Cudi 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 5 
 55 

Toplam Delik Boyu (m) 541.75 
 110 

 2.5 
 2 

-  1.5 
  

 25/500 ms 
 55 

 42 ms 
 4 

 1 
 27.5 

 3,163 
 25-30 

 14:00 
 15:00 

 18:10 
  2.00 

Teorik Hacim (BxSxH)(m3) 2,475.00 
 1.28 

Hesaplanan Hacim (m3) 3,384.00 
 0.93 

 36.73% 
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4.  
 4 

Tarih 21.02.2018 
 H1 

Basamak Kotu 1400 

Jeolojik Formasyon Cudi 
-  

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 5 
 50 

Toplam Delik Boyu (m) 492.5 
 110 
 (m.) 4 

 3.25 
-  1.5 

  
 25/500 ms 

 50 
 42 ms 

 4 
 1 

 25 
 2,500 
 25-30 
 13:00 

 14:00 
 18:10 

 3.00 
Teorik Hacim (BxSxH)(m3) 5,850.00 

 0.43 
Hesaplanan Hacim (m3) 7,965.00 

 0.31 
 36.15% 
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5.  
 5 

Tarih 23.02.2018 
 H2 

Basamak Kotu 1130 

Jeolojik Formasyon  
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 4 
 140 

Toplam Delik Boyu (m) 1379 
 89 

 3.7 
 3 

- mesafe (m.) 1.5 
  

 25/500 ms 
 140 

 42 ms 
 3 

 1 
 70 

 4,900 
 45-50 
 10:30 

 12:00 
 18:25 

 2.00 
Teorik Hacim (BxSxH)(m3) 13,986.00 

 0.35 
Hesaplanan Hacim (m3) 19,332.00 

 0.25 
 38.22% 
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6.  
 6 

Tarih 23.02.2018 
 H2 

Basamak Kotu 1170 

Jeolojik Formasyon  
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 3 
 54 

Toplam Delik Boyu (m) 531.9 
 89 

 3.25 
 2.5 

-  1.5 
  

l) Gecikmesi 25/500 ms 
 54 

 42 ms 
 2 

 1 
 27 

 1,890 
 45-50 

ma Saati 13:00 
 13:45 

 18:25 
 2.00 

Teorik Hacim (BxSxH)(m3) 3,948.75 
 0.48 

Hesaplanan Hacim (m3) 4,923.00 
 0.38 

  24.67% 
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7.  
 7 

Tarih 23.02.2018 
 H2 

Basamak Kotu 1190 

Jeolojik Formasyon  
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 4 
 60 

Toplam Delik Boyu (m) 591 
 160 

 5.8 
 4.5 

-  2 
  

 25/500 ms 
 60 

Nonel K  42 ms 
 3 

 1 
 30 

 4,980 
 40 
 15:30 

 16:30 
 18:25 

 2.00 
Teorik Hacim (BxSxH)(m3) 14,094.00 

 0.35 
Hesaplanan Hacim (m3) 17,622.50 

 0.28 
 25.04% 
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8.  
 8 

Tarih 23.02.2018 
 H2 

Basamak Kotu 1190 

Jeolojik Formasyon  
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 3 
 24 

Toplam Delik Boyu (m) 236.4 
 160 
 (m.) 6.5 

 5.5 
-  2 

  
 25/500 ms 

 24 
 42 ms 

 3 
 1 

 12 
 1,740 
 40 
 16:00 

 16:30 
 18:25 

 2.00 
Teorik Hacim (BxSxH)(m3) 7,722.00 

  0.23 
Hesaplanan Hacim (m3) 10,269.50 

 0.17 
 32.99% 
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9.  
 9 

Tarih 21.02.2018 
 H2 

Basamak Kotu 1170 

Jeolojik Formasyon Midyat 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 3 
 18 

Toplam Delik Boyu (m) 177.3 
 89 

 4.5 
 3.6 

- mesafe (m.) 1.5 
  

 25/500 ms 
 18 

 42 ms 
 2 

 1 
 9 

A  540 
 45-50 
 17:00 

 17:30 
 18:25 

 2.00 
Teorik Hacim (BxSxH)(m3) 2,624.40 

 0.21 
Hesaplanan Hacim (m3) 3,519.00 

 0.15 
 34.09% 
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10.  
 10 

Tarih 21.02.2018 
 H2 

Basamak Kotu 1190 

Jeolojik Formasyon Midyat 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 4 
 72 

Toplam Delik Boyu (m) 709.2 
 89 

 3 
 2.4 

-  1.5 
  

kmesi 25/500 ms 
 72 

 42 ms 
 3 

 1 
 36 

 2,700 
 45-50 

i 16:00 
 16:30 

 18:25 
 2.00 

Teorik Hacim (BxSxH)(m3) 4,665.60 
 0.58 

Hesaplanan Hacim (m3) 6,363.00 
 0.42 

 36.38% 
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11.  
 11 

Tarih 21.02.2018 
 H2 

Basamak Kotu 1280 

Jeolojik Formasyon Midyat 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 4 
 60 

Toplam Delik Boyu (m) 591 
 160 

 8 
 6.5 

-  3 
  

 25/500 ms 
 60 

Nonel Ka  42 ms 
 3 

 1 
 30 

 3,300 
 40 
 15:30 

 16:30 
 18:25 

  3.00 
Teorik Hacim (BxSxH)(m3) 28,080.00 

 0.12 
Hesaplanan Hacim (m3) 36,514.80 

 0.09 
 30.04% 
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12.  
 12 

Tarih 21.02.2018 
 H2 

Basamak Kotu 1130 

Jeolojik Formasyon Midyat 
 

Delik Boyu (m.) 9.85 
Dip Delgi 0.85 

 3 
 40 

Toplam Delik Boyu (m) 394 
 160 

 5.5 
 4.5 

-  2 
  

 25/500 ms 
 40 

 42 ms 
 3 

Elektri  1 
 20 

 3,500 
 45-50 
 14:30 

 15:30 
 18:25 

 1.00 
Teorik Hacim (BxSxH)(m3) 8,910.00 

 (Teorik)(kg/m3) 0.39 
Hesaplanan Hacim (m3) 11,490.80 

 0.30 
 28.97% 
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EK-2   

1.  

1 NOLU DENEME ATIMI BOYUT A  
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EK-3  RAPORLARI 
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EK-3  SARSINTI V  
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EK-4   
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