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SUMMARY 

ANALYSIS OF ENVIRONMENTAL EFFECTS AND VIBRATION INDUCED 
BY CAUTIOUS BLASTING DURING THE EXCAVATION OF 3rd 
BOSPHORUS BRIDGE  and  NORTHERN MARMARA MOTORWAY  
 
With the development of the growing population of the metropolitan cities and 

resolving transportation and traffic congestion as a result of which one of the foremost 

challenges facing priority. Highways, bridges, metro networks are seen as a major 

solution to this problem. The main decisions are the most important structures of the 

bridges to the transportation of people connecting. A new bridge to provide solutions to 

transportation and traffic problems of Istanbul and the construction of a highway that 

connects to the bridge was started on 2013. "3rd BOSPHORUS BRIDGE and North 

Marmara Motorway Project" is an engineering will provide a solution to the traffic and 

transport problems on both sides of the Bosphorus, and design project. 3rd Bosphorus 

Bridge; 59 m over the width of the rail system has received the title of the world's 

largest suspension bridge. 3rd Bosphorus Bridge; Poyraz connects to the village on the 

Motorway Odayeri-

this highway; Turkey and Europe's largest four-lane tunnel is located River and 

summerhouse. 

 

Examined the louvred excavations carried out during the construction of this thesis 

project in question, ground shaking explosions that occur during evaluation of 

residential units located in the surrounding structures and the effects were evaluated. 3rd 

bridge, blasting the River Tunnel and highway excavated soil excavation. 96 pieces 

made in the process of blasting and vibration measuring devices were obtained from 

288 different vibration record. The scale formed depending on the amount of explosives 



 

xii 
 

used per lag distance (SD) and vibration study by relating the specific geology of the 

 

 

In this study, general information about the subject of extensive literature review was 

conducted to investigate. The importance of drilling and blasting, crushing mechanism 

with blasting, bench blasting, blasting shaft and environmental problems stemming 

from the explosion was compiled and presented in Chapter 2. 

 

Chapter 3 used materials and methods are described. Information about the region under 

information about blasting models applied to excavations, and vibration measurement 

and evaluation based on data obtained by the performed risk analysis Chapter 4 are 

given. In section 5, the results obtained are discussed. 
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Boyutlar 

(mm) 
 

 
 

(gr/cm3) 
Detonasyon 

 

Orica- Powergel Magnum 365 27x225 155 1,20 6437 

Orica- Powergel Magnum  75x200 1000 1,20 6345 

Orica- Powergel S 650 75x450 2500 1,26-1,27 4300-4500 

Nitromak- Nobelex TG 32x450 400 1,10-1,15 5000 

Jelatinit Dinamit (Barutsan) 25x200 150 1,20 6500 7200 
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q = [(1,4xCoxB3+0,4xCoxB2x(K-2B)] / (nxKxB2), (kg/m3)  (2.1) 

Ba

verilmektedir. 
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d = 51mm-425mm (Dick ve Ark, 1973) (2.24) 

d = 30mm-400mm (Olofsson, 1988) (2.25) 

d (m) = K / (100-200) (Tamrock, 1984) (2.26) 

H  

 

 

 

 

 

2.6  

 

 

 

 

 

 

 

 

22  
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22 Ozer, 2001) 

 

gibi 

 

 

u 
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23

 ( ). 

 

- -

 

2.6  

 

 

 

S(m) = 1.25 x B(m), (Olofsson, 1988) (2.27) 

 



60 

 

 

 

Burada; 

u, (m) 

 

S = (1.15-1.25) x B, (Langefors ve Kihlstrom, 1978) (2.30) 

S = (1-1.8) x B, (Atlas Powder Comp., 1987) (2.31) 

S = 2 x B, (Dick ve Ark, 1983) (2.32) 

-

ifade edilmi

 

 

 

ya zemin 

 

 

U(m) = (0.2-0.3) x B, (Hoek ve Bray, 1991) (2.33) 

U(m) = (0.1-0.5) x B, (Dick ve Ark., 1983) (2.34) 
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U(m) = (0.2-0.5) x B, (Atlas Powder Comp., 1987) (2.35) 

U(m) = 0.3 x B, (Konya, 1990; Tamrock, 1984;) (2.36) 

U(m) = 0.3 x Bmax, (Olofsson, 1988; Langefors ve Gustaffson, 1973) (2.37) 

 

 

 

2.6 yunun Belirlenmesi 

gelecektir. 

 

ho (m) = (0.7-1) x B, (Tamrock, 1984) (2.39) 

ho (m) = (0.67-2) x B, (Hoek ve Bray, 1991) (2.40) 

ho (m) = B, (Langefors, 1978; Gustaffson, 1973; Olofsson, 1988) (2.41) 

ho (m) = (20-60) x d, ( Bilgin ve Ark, 1986) (2.42) 

 

ho(feet) = 0.7 x d, (Konya,1990) (2.43) 

 

 

ho (feet) = 0.45 x de x (Stv / SGr)0,33, (Konya, 1990) (2.44) 

Burada; 

 

 

SGr  
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ho = Z x (12/Rf) x (We x Stw / 100)0,33  (2.45) 

 

Burada; 

 

 

) 

 

 

 

 

2.6  
 

 

 

konan bir yemlemenin uygu  

 

 

 

-  

 

 

2.6  
 

 

 

 

 

  

 

th (ms) = TH x S, (Konya, 1990) (2.46) 

th = 5 x B, (Larsson ve Ark., 1985) (2.47) 

th = (B/305)+PC / Ve + B/23 (2.48) 

Burada; 
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tr = TR X B, (Konya, 1990) (2.49) 

tr = 12 X B, (Olofsson, 1988; Gustaffson, 1973) (2.50) 

tr = (333 X 32,17) / (K X Ib0,39), (Larsson, 1985) (2.51) 

tr = (3-5) X B, (Langefors, 1978) (2.52) 

 

 

2.6  
Genel olarak, basamak patlatma delik  

 

 

 

 

  

  

 

 

 

 

 

 

  

hb (m) = B + U = 1.3 x B, (Langefors ve Ark, 1978; Tamrock, 1984) (2.53) 

hb = (0.3-0.5) x B + U, (Atlas Powder, 1985) (2.54) 

hb = (0.3-0.6) x (B+U), (Dick ve Ark., 1983) (2.55) 

  

lb (kg/m) = Co x B2, (Tamrock,1984) (2.56) 

lb = (f/s) x (S/B) x 0.8 x Co x B2,(Langefors,1978) (2.57) 

lb = d2/\T/1000, (Gustafsson, 1973) (2.58) 

 

Qb : lb x hb, (kg) (2.59) 
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hp(m) = H - 2.3 x B, (2.60) 

 

hp = H  hb  ho, (Atlas Powder, 1985) (2.61) 

  

lp (kg/m) = 0.4 x lb, (Tamrock, 1984) (2.62) 

lp = (0.4-0.5) x lb, (Langefors, 1978; Gustafsson,1973) (2.63) 

Qp = Ip x hp, (kg) (2.64) 

 

 

2.6  
 

e delinmesidir. Bu konuda ne kadar 

 

 

 

 (2.65) 

E = 0.05 + 0.03 x H, (Tamrock, 1984) (2.66) 

E = (d/1000) + 0.03 x H, (Olofson, 1988) (2.67) 

Burada; 

 

 

K: Basamak  

 

 

 

2.7.  DELME-  

ile  
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makine ile 

 . 

 

 

1. Deliklerin delinmesi 

2.  

3. me 

4.  

5. -  

 

-

2.1  

 
2.24  
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anma derecesinin bir 

-

2.24 nebilir 

(Arpaz, 2000). 

 

 

  

  

  

  

  

  

 Uygun niteliklerde malzeme temini 
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2.25  (Arpaz, 2000) 

2.7.1.  
-

ya

(Kahriman, 2003). 

 

 

 

b. Maden Arama Faaliyetleri 

 Sismik aramalar 

 Yarma  

 Yol ve lokasyon   

 Arama kuyu ve galeri 

c  
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 Ham madde temini 

  

  

  

  

  

  

  

  

  

 

 Sismik aramalar 
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h  

  

  

  

. Askeri Faaliyetler 

 Tahrip ve imha faaliyetleri 

  

  

  

i.  

  

  

  

  

  

  

 

 

 

2.7.2. Delme-  Pat   li  

ima  

 

 

.000.000 m3 -patlama 

-

delme-patlatma maliyeti %5- elme-patlatma 
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-

-patla

 

 

.000.000 m3

1.000.000 m3 

2

 

 

 

(Cey . 

 
2.26  
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2.7.3.  

 (Anon, 1998).  

 

 

 

 

  

 Delik delme   

 

boy 13 mm)  

 

emin ol  

  

  

  

 

dikkat edilmelidir. 

  

  

  

 

gidilmemelidir. 

2.7.3.1.   
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 kg kapasiteli ve 4,5

 (Anon, 1998). 

2.7.3.2   Jel) 

 (Anon, 1998). 

 

 

2.8. PATLATMADAN KAYNAKLA R 

 

 

 

 

2.Toz Emisyonu 

 

 

 



73 

 

2.27

yaratabilmektedir (Arpaz, 2000). 

 

 

 
2.27  (Arpaz, 2000) 

 

l 
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; 

 

 

 

 

 

 

erdeki limitleri kullanarak yorum yapmaya 
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 ya da 

 

 

latmadan sorumlu 

eneysel 

 (Arpaz, 2000). 

 

 

 

 

2.8.1.  

 

 

atmosfere erken 

2.28.). 
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2.28.   

 

 

 

 

 

 

 

 

 

 

 

 

 En az 
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akine ve ekipmanlara hasar vermekte veya yaralanma ile 

 

2.8.2. Toz Emisyonu 

 

 

makine 

etkili olan ciddi bir sorundur . 

2.8.3.  

olabilirken, yer s kendini hissettirebilmektedir. 

depremler ile benzer etkiler yaparlar.   

 

 

 

  

  

 2) 

  

 

 . 
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2.8.3.1.  

Yer 

 

 

y

 . 
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ekil 2.29.  (Konya ve 
Walter, 1991) 

lliklerinden etkilenir. Zemin 

 

 

 

 daha az kritiklik arz 
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-

 (Dowding, 1985). 

 

 

 

 

( 30.)

a 

( 30.)

 kadar 

ndan 

 (Dowding, 1985). 
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2.30.  (Dowding, 
1985) 

 



82 

 

 
2.31.  (Konya ve Walter, 1991) 

2.32

(boyuna (R  

 
2.32.   
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2.33 gibi 

ifade edilmektedir. 

 
2.33.  (Dowding, 

1985) 
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- 2.34

direkt g  

 
2.34.  (Dowding, 1985) 

 

gereklidir. Dalga ti 2.35  olarak 
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2.35.   (Dowding, 1985) 

 

          (2.1.) 

 

Burada, 

 

U; maksimum yer  

 

 

 

 

2.35.

 

 

          (2.2.) 

 

/

2.35 ve dalga boyu 
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          (2.3.) 

, 2

frekans; 

          (2.4.) 

  

 

           (2.5.) 

 

            (2.6.) 

       (2.7.) 

       (2.8.) 

          (2.9.) 

       (2.10.) 

       
(2.11.) 

 

 (Dowding, 1985). 

 

        (2.12.) 
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2.8  

36

 2.36.)

Tablo 

2.36 verilmektedir (Dowding, 1985). 

 

2.36. 
(Dowding, 1985) 

Tablo 2.10 (Dowding, 1985) 

Parametre  
 10 4  10 mm 

 10-4  103 mm/s 
 10  105 mm/s2 
 0.5  2 s 

Dalga boyu 30  1500 m 
Frekans 0.5  200 Hz 
Birim deformasyon 3.0  5000   

 

2.37.
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 (Dowding, 1985). 

 

2.37. 
(Dowding, 1985) 

2.8  

P -

        

2.36. a 

 

 

2.36. 2.35. a 

2.36. a

hesaplanabilmektedir (Dowding, 1985).  
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2.38 (Dowding, 1985) 



90 

 

 

2.39. (Dowding, 1985) 

 da 

 

2.8.3.  

 (Hoek ve Bray, 1991)
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olarak, yer hareketlerinin 

 

 

 

 

 .  

 

2.40.). 

 

2.40.  (Tamrock, 1984) 

 

verilmektedir. 

 

          (2.13.) 
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Burada; 

 

 

 

W  :  

 

-  6 ise silindirik,  

 

 
0.5 

0.333 

 (Konya, 1990; Gustafsson, 1973; 

Johnston ve Durucan, 1994). 

 

2.8.3.5. Maksimum P  

 

 

 (Gupta ve 
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1.Nicholls, Johnson ve Duvall (1971) 

         (2.14.) 

 

         (2.15.) 

3.Ambraseys ve Hendron (1968) 

         (2.16.) 

4.Hindistan  

         (2.17.) 

5.Davies ve Ark., (1964), Attewell ve Ark., (1965), Shoop ve Daemen (1983),  

         (2.18.) 

6. Ghosh ve Daemen (1983.b) 

         (2.19.) 

 

        (2.20.) 

 

        (2.21.) 
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        (2.22.) 

 

10. CMSR (Singh ve Ark., 1993) 

         (2.23.) 

11  

         (2.24.) 

 

Burada; 

 

PPV    

R     

W    ) 

K, , , n  

e- R   

e- (R/W)        

 

aletinin Tablo

 . 

2.8  
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 (Konya 

ve Walter, 1991). 

 

2

regresyon analizin

 

. 

 

 

 veri 

 



96 

 

 

 da problemin var 

g  

Tablo

lir (Kahriman, 2001). 

 

2.8  

zordur. Tablo 2

 

 

 Basamak 

 

  

 lifikasyon 
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uygulamak 

  

 

 

 

kura

ahriman, 2003). 

Tablo 2.11 (Kahriman, 2003). 

Edilebilen Etkenler 

  Orta  

 
X   

 X   
Dilim k   X  

  X  
   X 
   X 

   X 
   X 

  X  
mad. 

m  
  X 

   X 
   X 

Kontrol Edilemeyen 
 

    X 

 
  X 

Atmosferik k    X 

 

2.8  
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neden o

seslerd

 

 

ullarda etkin olabilmektedir (Hoek ve Bray,1991). 

 

2.8  

rastgele 

atmosfer bas 3 

 

 

verilmektedir. 

 

  

  

  

  

 Kayada  
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 (Dowding, 1985). 

         (2.25.) 

 

P0 0x10-6 Pa veya 2.9x 10-9 2) 

 

 (Hoek ve Bray,1991). 

 

2.32.

 

 

 

SD = R/W0.333) 

2.41.). 
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2.41.  (Dowding, 1985) 



101 

 

 

2.42.  (Hoek ve Bray, 1991) 

 (Kahriman, 

2003). 

 

 

nedeniyle bu fonksiy



102 

 

sonucunda elde etti

 

  (r=0,93)    (2.27.) 

 

 

 

R  : Mesafe (m) 

 

2.8  
 

 

 

 

  

  

  

  

 

 

  

 -10 

 (Hoek ve Bray, 1991). 

2.8.5
 



103 

 

 

etmenlerdir (Kahriman, 2003). 

 

 

 

dalgalar  

 

 

 

ellikle 5-
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genlikte ise binada ha

-

-10 H

 

-  (Kahriman, 2003).. 

 

2.8.5.1. Hasar  

 

 

parametrelerin analizi.  

 

 

 

Tablo 2 t

 

Tablo 2.12 (Kahriman, 2003). 

  
 

  

Hafif Hasar 
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2.8.5.2. Patlatma Hasar Kriterleri 

 

 Patlatma sonucu olu

parametrelerin analizi. 

 

 

 

 

 

 

 

ii.Birle

 

 

 

 

i. Langerfors, Kihls

 

 

tahmini (1971). 

tahmini (1977).  
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esas alan hasar kriteri tahmini (1980). 

984).   

(1987). 

 

 

i

kriteri (1987).  

 

 

 

 

 

 

 

 

2.8.5  
2.A2 ile 

 

2.8.5.  

 (Thoenen ve Windes, 1942). 
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       (2.28.) 

 

Burada; 

 

 

 

 

 

edir. 

- en 

 

2.8.5.2.  

olarak hasar kriterleri Tablo 2.13 te  

          (2.29.) 

 

 

 

f : Frekans 

Tablo 2.13  

 Hasar Tahmini 
 3.0 Hasar yok 

3.0  6.0  
 6.0 Hasar var 

1949-
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2.8.5  

Tablo 2.14  

Tablo 2.14  

 Hasar Tahmini 
 2.8 Hasar yok 
4.3  
6.3  
 9.1  

 

2.4.5.  

Tablo 2.15  

Tablo 2.15  

 Hasar Tahmini 
 2 Hasar yok 

2  4  
 4  

 

2.4.5.  

olarak      

2.43. t

 (Arpaz, 2000). 
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2.43.  

Bu nomogramda; 

 

 

etmektedir. 

ir. 
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2.4.5.  

Tablo 2.16.  

1971). 

Tablo 2.16   

 Hasar Tahmini 
 2 Hasar yok 

2  4  
4  7  

 7  

 

2.4.5  

Tablo 2.17.  

Tablo 2.17  (Bauer ve Calder, 1977) 

   
 

Evler  2 
Yeni bir binadaki beton bloklar  8 

Muhafaza borulu sondaj delikleri  15 
Mekanik ekipman; pompalar, 

  40 

 
prefabrik metal binalar  60 

 

2.4.5.  

s
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- -3.8 

 

 

(  

 

 

 

mm/s) olarak tavsiye edilir.  
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2.44.

 

tedir. 

 

2.44.  

2.4.5  
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etmektedir (OSM, 1983).  

 

1. Metod

 

Tablo 2.9

Tablo 2

 

Tablo 2.18  (OSM,1983) 

 
dan 

 
Ft M (SD) 

0  300 0  90 50 
301  5000 91  1500 55 

5001 1500 65 
2. 

Kriteri 

Tablo 2

patla

delik 

 

 

durum uzak m
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Tablo 2.19  
(OSM,1983) 

  

Ft M  mm/s 

0  300 0  90 1.25 31.75 

301  5000 91  1500 1.00 25.40 

5001 1500 0.75 19.05 

3.  

2.45.) 

gerekmektedir. 

 

2.45.  (OSM,1983) 
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n 

 

 

2.45 daki 

 

2.4.5.11. DIN 4150 Alman Normu 

Tablo 2 2.37 e verilmektedir. Bu norm grafiksel bazda 

an 

 (Schillinger, 2006). 

Tablo 2.20  

Frekans 
(Hz) (mm/s)  

(0-10) 3 Eski Bina 
(0-10) 5  
(0-10) 20  
(10-50) (3-8) Eski Bina 
(10-50) (5-15)  
(10-50) (20-40)  

(50-100) (8-10) Eski Bina 
(50-100) (15-20)  
(50-100) (40-50)  

 

2.46 e 

-



116 

 

2.47.

White Mini-

 

 

 

2.46. DIN 4150 Alman Normu (Schillinger, 2006) 
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2.47. White Mini-  

 

2.4.5.  

uz seviyelerinin 

in belirlenmesinde 
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 . 

2.4.5.12.a  

 

         (2.30.) 

 

Burada v0 Tablo2.21), 

Fk Tablo 2.22), 

Fd  

Ft Tablo 

2.23.). 

Tablo 2.21   

Zemin V0 (mm/s) 
 18 

 35 
 70 

 

 

 

Tablo 2.22.   

  Fb 

1   1,70 
2  1,20 
3 Standart oturma evler 1,00 

4 
 

0,65 

5 Hasar alabilecek durumda  0,50 
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Tablo 2.23  

 Ft 

 1,0 
 0,75-1,0 

 

2.4.5  

-

i

Tablo 2

  

Tablo 2.24.  (  

  
4  15 Hz  

Konut ve hafif ticari 
binalar  mm/s 

ticari binalar 
 

 

 

 

2.48. -   
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2.4.5.  

Tablo 2.25

de   

Tablo 2.25
  

 
 

< 8 Hz 8  25 Hz > 25 Hz 
 

 5 10 15 
 10 20 25 

 2 5 10 
 

 10 15 25 
 15 25 50 

 

 

 

 

2.49.  
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2.50.  

 

2.4.5.  

Tablo 2  

Tablo 2.26   

  
4  8 Hz 8  30 Hz 30  100 Hz 

Konut 8 12 15 
Hassas 6 9 12 

 4 6 9 

 

2.4.5  

 

 

4/06/2010 tarihli 27601 

5-a 

maddesinde, 

: Bu ma
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Tablo 

2  

 (Anon, 2010). 

Tablo 2.27

(Anon, 2010) 

 
 

-mm/s) 
1 5 

4-10 19 
30-100 50 

(1 Hz- - 

.) 

 

 

3  

3.1. YER SARSINTISI V  

nedenlerle 
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gereklidir. 

 

 

 

 

3  (Konya ve 

Walter, 1991). 
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3.1 (Konya ve Walter, 1991) 

elektrik 

 (Konya ve Walter, 1991). 

 

3

 (Dowding, 1985; ISRM, 1992). 

 

 

 

 

 

ofon ve jeofondan gelen  elektrik sinyallerini 

 

programlar verilmektedir) 
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3 (Dowding, 1985) 

3  

I

si 3

za

abilmektedir (Kahriman, 2003). 

 

-10 s 

-  

-9.999 

- 142 db. 
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3 (Instantel, 1993) 

3
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3.4. I  
(Instantel, 1993) 
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3  

Bu tez  Astaldi JV ( ICA )  

 ve  

B ve proje 

 

 

lacak alanlardaki 

 en uygun 

 

 

4. BULGULAR 

 

3  
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 Astaldi JV 

ecek. 

   

 

  

-Engine  

  

 

 

KUZEY MARMARA OTOYOLU 

  

Projenin, Odayeri  

 

 Bu otoyol projesi; Odayeri - 

otoyol projesidir. 
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 (Google Earth) 

 

.  
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3.  

 

 

 

4.2.  

4.2.1 Genel Jeoloji 
  

 

 

 

  

 stratigrafi birimi 

 tektonik 
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Alt 

zengin bu birimler, 

birimler Dolayoba,  

-  

 

  

  

 

4.  Jeolojik Kesit  

-  

andezit1 (kand1) ve andezit-

 

 

 Sondaj 

 

-

aglomera-2 birimi 

 andezitlerin birbiri ile arda . 

Bu yakadaki andezit tleleri Avrupa yaka  

 

Aglomera-  

    ~10-15 -5 
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-  

. 

 

Andezit- 3 m ile 

<0,1  ile belirgindir  

-2 birimi Fil Burnu 

 -  

. 

-

m . 

 

 

-

 . Bu durum muhtemelen deniz suyunun bu 

 

 

 

 

 

belirl -1 ve 

aglomera-1 birimini kesmek . 1 nolu fay K60B/75GB, 2 nolu 

fay ise 

 orfolojideki  

 

 tunsal geometri sunan andezit 

 nolu fay ise andeziti 

 

 

 

2012) 
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5  
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6. (Gedik, 2005) 



136 

 

 

        4.7.  

4.3  

  96 288 adet olay

 

Bu Proje ; 

 istasyon nokta

  

belirlenmesi ve zemin parame  
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 288 olayla 

8 da   

Tablo 4.1. e  

 

 

8
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Tablo 4.1.  

No Y X Z 

S-P-01 4563060 426153 76 
S-P-02 4563016 426361 95 
S-P-03 4562827 426371 115 
S-P-04 4563107 426067 12 
S-P-05 4563179 426112 12 
S-P-06 4563001 426345 59 
S-P-07 4562879 426457 72 
S-P-08 426473 4562928 72 
S-A-01 431873 4562172 69 

S-A-02 434179 4561646 48 

S- -01 437807 4558812 110 

S- -02 437880 4558915 94 
S-RE-01 438946 4546339 172 

S-RE-02 439130 4546377 140 

S-RE-03 439098 4546279 183 

S-RE-04 439047 4546235 177 

S-RE-05 439185 4547370 146 

S-RE-06 439160 4547381 153 

S- -01 432147 4546483 190 
 

4.4  

  96 288 adet olay

 

 birden fazla  Instantel marka tit

 belirlenen istasyon nokt 3.). Titre

cihazlar  kaya zemine mesine tir.  ilk 

   

. Bu  

edilerek   bu .  
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Tablo 4.2  

001 03.07.2014 12:42 4,32 20 2,92 24 5,97 17,7 5,97 17,7 113,5 2980 50 0 0,00 S-P-08

002 08.07.2014 12:18 2,79 17,4 3,17 24 3,56 22 3,56 22 125,6 3100 45 0 0,00 S-P-08

003 09.07.2014 12:27 3,81 19,3 3,3 22 4,32 18,3 4,32 18,3 114,4 3700 40 0 0,00 S-P-08

004 11.07.2014 12:16 2,29 30 1,9 26 2,41 17,4 2,41 17,4 120 2850 40 0 0,00 S-P-08

005 15.07.2014 12:25 1,52 19,7 1,4 25 2,41 31 2,41 31 115,6 4020 40 0 0,00 S-P-08

006 19.07.2014 12:19 1,4 17,4 1,27 28 2,03 25 2,03 25 106 2880 40 0 0,00 S-P-08

007 22.07.2017 12:32 2,29 20 1,78 24 2,03 34 2,29 20 107,5 4600 50 0 0,00 S-P-08

008 25.07.2014 12:13 2,79 20 1,65 29 2,16 23 2,79 20 110,9 2580 45 0 0,00 S-P-08

 

 

Tablo 4.3  

No  
S-G-01  

S-G-02  
S-G-03 Rumeli  

S-G-04  

S-G-05  

S-G-06 -  

S-G-07  

S-G-08  

S-G-09 -
 

S-G-10 -
 

S-P-01  

S-P-02   

S-P-03  

S-P-04  

S-P-05  
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4.5  

  96 288 adet olay  

patlatmalarda en az  2 

 

 

Patlatmalarda  

 

 

%50 lik ortalama tahmin denklemi ile daha  

 

 

rda ;  96 288 adet olaydaki k

. 

3 

adet Instantel Mini Mate Plus (Seri No:, BE13743, BE13744, BE13745, BE13746 ) 

 

 

 

bilgileri, Tablo 4.5.  de  
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4.5.1.   

  96 288 adet olaydaki 80 tanesi zemine 

zeminde 

 

 sismik dalgalar x, y ve z 

A  

 arazi 

( K )  ile    tespit . 

4.5.1.1.    
80 

 

%50 ortalama tahmin denklemi  PVT = 191,94 x SD-0,826  (r = 0,62) (4.1) 

  PVT = 405,18 x SD-0,826  (r = 1)  (4.2) 
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 %70 lik 

9.   

 

9.  Zeminde PVT  

 

 
4.5.1.2.   

 yonlardan elde edilen toplam 80 

 

%50 ortalama tahmin denklemi  PVV = 80,63 x SD-1,124 (r = 0,73) (4.3) 

  PVV = 254,27 x SD-1,124  (r = 1) (4.4) 

 %83 l k 

10.    

 

Ortalama  
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10. Zeminde PVV  

4.5.1.3. Z   
 80 

 

 

%50 ortalama tahmin denklemi  PVL = 103,33 x SD-0,792  (r = 0,77) (4.5) 

  PVL = 387,42 x SD-0,792  (r = 1)  (4.6) 

 

 %59 luk 

   4.11.    

 

Ortalama  
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11. Zeminde PVL  

 
4.5.1.4.  

80 

 

 

%50 ortalama tahmin denklemi  PPV = 226,87 x SD-1,149 (r = 0,80) (4.7) 

  PPV = 725,11 x SD-1,149  (r = 1)  (4.8) 

 

 %85 lik 

 2.    

 

Ortalama  
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12. Zeminde PPV  

 

 

- boyuna- 

edil 4.1, 4.2, 

4.3, 4.4, 4.5 ve 4.6 da 

tespit edilerek  nolu 

lar  

4.5.2.  

  96 288 adet olay  dalga 

x,y,z hesaplanarak Tablo 4.4 da ve 

 

 

Ortalama  
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13  PPV      

Tablo 4.4.  

 

 
Tahmin 

 
K  

Korelasyon 

 

Zemin 

Enine 
(PVT) 

%50 191,94 
-0,826 

0,62 
%95 405,18 1 

(PVV) 
%50 80,63 

-1,124 
0,73 

%95 254,27 1 
Boyuna 
(PVL) 

%50 103,33 
-0,792 

0,77 
%95 387,42 1 

Maksimum 

 

%50 226,87 
-1,149 

0,80 

%95 725,11 1 
 

tahmin  

  

4.5.3 ndirmesi  
Instantel c  
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10 Hz. 
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Tablo 4.5. ve 

Tablo 4.6.  

 riskli  35 

m. olarak . Riskli  180 m. dir. Patlatmalarda 

 

    

limitlere   

 en fazla 35 m mesafede 3,99 

ir  35 m. 

mesafede  3,72  

, 

250 kg.  

 

Tablo 4.7. da  

Tablo 4.7. 
maksimum mesafeler 

 

(kg) 

 

Alman DIN 4150 

 

(20 mm/s) 

USBM Normuna 

 

(50 mm/sn) 

 

(50 mm/sn) 

250 136 58 58 

 

Tablo 4.7. da 250 

136 58 m. mesafeye kadar 

ktir. 

 li 

 olan 35 m;  ve Alman DIN 

4150 Normu 0-40 Hz  

 58 m. den, Alman DIN 
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  136 

 

 

4.7. T  

 

 zemin formasyonu ve birimlerinden (Dolayoba Formasyonu) elde 

 

 Tablo 4.8. de 
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Tablo 4.8.  

 

5  

  

 B A  

Mesafe 

(m) 

 

(mm/s) 

 

PPV= 226,87 * SD-

1,149 

 

PPV= 1133,6 * SD-1,501 

10 

19 

1,33 0,43 

20 
5,3 

 
1,72 

30 
12,1 

 
3,87 

40 21,4 6,89 

50 33,5 10,76 
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  96 288 adet olay tir. 

 

G

 

 

 Bu nedenle, 

 

 

-Astaldi Adi Ortakl

-

 

 

 

Patlatmalarda 

 

 

 

Cihazlar 

96 288 adet olay  
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 herhangi bir hasar 

 

-

 

 

 

 

rsa rehabilitasyonunun 

 

 

 

 

-Astaldi Adi Orta

-

  s
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