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Anahtar kelimeler: , YSA 

 

 

elastisite 

 zelliklerinin kolayca 

 Kayse arda 

  (E), 

porozite (n), eksenek 

sinir a  

 
2

-

 

kulla . 

 

 

 

 

 

 



 

xvi 

 

 

 AND 

MODELED WITH ARTIFICIAL INTELLIGENCE TECHNIQUE  

 

 

SUMMARY 

 

Key Words: Tuff, Kayseri, Stone, Ignimbirite, Artificial Intelligence, Geotechnic, ANN  

 

Kayseri tuff was investigated as a multi-faceted, geotechnical properties such as the 

strength and the deformation were examined, as well as in terms of environmental 

geotechnics. From easily measurable parameters of Kayseri tuffs, the models 

developed for the estimation of the uniaxial compressive strength (UCS) or the 

modulus of elasticity (E) based on statistical and artificial intelligence techniques. 

With these obtained models, the geotechnical properties of Kayseri tuff such as 

elasticity (Young's) modulus and uniaxial compression strength can easily be found 

by simple experiments such as point load strenght, indirect tension strength, sismic 

wave velocity, porosity etc. without having to make expensive, challenging and time-

consuming experiments. Kayseri tuff with the various length, diameter and weights, 

the geotechnical properties of a total of 575 cylindrical core samples were found. 

These parameters, uniaxial compression (UCS), the seismic wave velocity (Vp), 

elasticity (Young's) modulus (E), dry unit weight (BHA), porosity (n), axial point 

load strength (Is(50)e), diametral point load strength (Is (50)c) and Brazillian indirect 

tensile strength (BRT), respectively. In the regression analysis and the artificial 

neural network models made for the estimation of the dependent variables modulus 

of elasticity and unconfined compression strength, geotechnical parameters such as 

n, Vp, BHA, Ise, Isc and BRT are used as independent variables. The highest 

coefficient of determination (R
2
) and the lowest mean squared error (MSE) and the 

lowest total absolute error (TAE) values were obtained in artificial neural network 

models for estimation of both E and UCS. Finally, Kay

slag with the grain size (60mm-0, 002mm) was investigated to use as sub-base fill 

material in the flexibale pavement roads. 

slag was used successfully as subbase fill materials in roads. 



 

 

 

 

 

 

 

 

,  mima li , 

volkanoloji, hidro-jeoloji, jeoloji, kimya ve Arkeoloji 

 

 

, 

 

-  

-  

- n ve galeriler  

-  

-t  eri ve ,  

- -   

-  

-  

-    

  konular . 



2 

 

 

 

1.1. v  

 

 

Tomarza 

 

 

arda ve lerde kolayca 

  

  

 

elerinde 

 

 

 

 

1. 

-  

 

2. 

meydana gelecek  

 



3 

 

 

 

Bu tasar in 

 

 

belirlenmesidir.  

 

ise, 

elde edilmesi 

zor parametrelerin tahmin  yeni bir modelin 

 kolayca  

 

Son olarak, agrega boyutunda (60mm-0,002mm) bulunan Kayseri esnek 

  

. Kayseri-

-

   

 

Pratik bir ifadeyle, b
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1.2.   

 

verilerek,   

,   

priklastik malzemelerin gen   

 

, 

jeolojik   

 

 emin boyutundaki 

 

de, 

 

ve laboratuar  

parametreleri  statistiksel a

ol

  teknikleriyle modellenmesi 

veriler 

yapay  

 . Daha sonra, 

 Agrega boyutundaki 

 

 

mada elde edilen bulgular  ve 
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2.1.    

temeller gibi y

UCS   elastik 

sabitlerdir. 

yada laboratuar Arazi 

Ancak, bu 

parametrelerin, , numune , 

,    

gerekir

  

Erciy

derecesine sahip 

 

 



6 

 

 

  

2.2.   

 

Genel olarak, "volkanikl

Volk

  

 

Piroklastik ar 

kabul edilmektedir.  

 

Epiklastik 

 irlikte, genel kriter 

-64 mm), bomba veya blok (>64 

tesa  

. 

 

-

 lapilli- tercih edilmesiyle birlikte (Schmid, 1981), 
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-

.  

Pomza, 

 

 

,  

 

 

Etiyopya (Abdis Ababa),  

Peru (Arequipa),  

Endonezya (Bandung),  

Meksika (Durango),  

Guatemala (Guatemalacity),  

Ermenistan (Erivan, kumayri),  

Japonya (Kumamoto, Sapporo),  

Nikaragua (Managua),  

Filipinler (Manila),  

Kolombiya (Medellin), 

 

Ekvator (Quito),  

Arjantin (Salta),  

Kosta Rika (San jose),  

El Salvador (San Salvador),  

 

Tayvan (Taipe),  

 

 

Honduras (Tegucigalpa),  

 

 



8 

 

 

  

2.3.   

mal

olarak 

(Fisher vd.

  

 

az olan, fakat ince daneli durumdayken sulu ortamda kalsiyum hidroksitle 

 

 

. 

(eutaxitic) doku denir. (Smith, 1960). 

 

 

 

-  renklerin 
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caklikta iken aniden soguyan 

gelmektedir (Lea, 1971). Bosluklu volkanik camsi yapiya sahip olan 

malzemedir (Neville, 1993).  

 

ignimbrit yerine 

 

2.4. ve Dinamik risi 

 bir tem . e 

ka

rada 
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2.4.1.  

 

- ekil 

 

- ekil 

 

Gerilme ( ), k

(kuvvet/uzunluk
2
) ve SI cinsinden birimi N/m

2
  

apaskal (MPa) veya 

 

 

 

 

2.1.  

 

 



11 

 

 

  

Gere ve Timoshenko (1990), normal gerilme ve kayma gerilmesini 3 boyutlu olarak 

 

 

Burada; 

Birim  (

olarak kabul edilir. 

 

 

 

2.2.  

 

 kayma gerilmesi  

hale gelir ve denge halindeki bir cis zx = xz , xy = yx , yz = zy olur. 
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                              Birim deformasyon ,                                                                                                                                        

                                       (2.1) 

                              Kayma birim deformasyon       

 

 

L0=Kaya numunesinin ilk uzunluk 

LS  

H0  

 

 

                                                                                            (2.2) 

 

 

=Gerilme  

E=  

 

Elastik cisimlerin, gerilme-deforma kontrol eden parametrelere 

 

 

(starain gauge) ve/veya LVDT (linear variable differential transformer) ile data 

 

kemmel elastiklik 

Bu nedenle, 2.4). 
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a) - sinin

 

b) 

 

c) 
 

d) 

. 
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Kompressibilite (K), 

deformasyon meyda      

 

                                                                                (2.3) 

 

 

 

 

Kayalarda tek eksenli -    eksenli gerilme hali 

 Kaya m tirmelerin 

    eksenli gerilme durumu 

 . 

 

Y eksenine paralel bir sondaj kuyusunda, i

gerilme- , 

= =  

x y 

ifade edilebilir. (Goodman, 1989) 

 

 

                                                                      (2.4) 

                                                                          (2.5) 

                                                                             (2.6) 
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(2.5  2  

                                   

 

                                     

(2.4  2.5  

                                         

 

                                                                     

 

                                    

 (Goodman, 1989) 

 

,  ,      (2.10) 

  

                        ,              ,                          (2.11) 

 

 

 elastik 
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2.4.2.  

rekir. 

belirlenme  

 

 

cisim ve 

 

2.5 ve 2.6   

 

 

 

 

2.5  
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 2.6  

 

amik elestik parametrelerinin belirlenmesini 

 

 

y

 

belirlenerek zaman- - 

 

-

 



18 

 

 

  

-3000 marka 12 

 

 elde edilir. Yerdeki katmanlardan 

- 

 

 

 ve sismik enine 

parametreleri  (Tezcan vd., 2010). 

 

 

 

 

 

 

 

   

denklemlerinden bi (E) (Ec) 

 

 

 

(Tezcan vd., 2010) 
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2.5.   

 

beri .  kolayca ekil verilebilen 

arihi yap

eri tarih 

, 

hafif beton ve  malzemesi (tras) 

olarak Yine  lerin 

ku

(Ene, 2009, Saltan, 2007, Hossain 2007, Kaya ve Durukan, 2003).  

 

Son zamanlarda,  

 ktedir. 

ve  

 (Wang and Kemeny, 1993). 

 

, 

Lashkaripour & Nakhaei, 2001, Palchik, 1999).  

 

 2001). 

 

porozite, birim hacim 
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leme 

 

 

1. 

 

2.  

3.  

4. r  

5.  

 

 

 

 bilgisayar 

ri 

 vd., 2008, lmaz ve Yuksel, 2009 

Dehghan vd., 2010 ). 

 

S ,  ve 

mukavemet arayan b

  ile porozite 

(Price 1983, Price ve Bauer 1985, Price vd. 

1994). 
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Nevada-Yu  

  yuvarlak  

(Lithophysal cavities) nin, 

etkilen  (Buesch vd., 2006).  

 

Wilson ve Hilreth (2003), arazide 

Tablo tir. Yazarlar, 

lara 

ekil dikkatlice incelenmesiyle, 

kaynaklanma derecesi ve birim hacim a  bilgi ed

ler 

 

 

Tablo  2.1.   (Wilson ve Hilreth  2003) 

 

Kaynaklanma 

Derecesi 

Birim Hacim 

 (gr/cm
3
) 

 

 

 

 

 

 

1,09-1,47 

1,22-1,57 

1,49-1,81 

1,74-2,0 

>2 

  

  bir doku yok 

  

 

 

 

Quane and Russell (2003), nokta 

. 

 

UCS=3,86 (PLST)
2
+5,65 (PLST)                                      (2.17) 

 

(Price, 1983, Price and Bauer, 1985). 
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Haupt vd.. (1991),  ni suya 

 . Martin vd. (1993), suya dogun 

 (VS)

 (VP) 

 

 

Price vd. (1994), d ni  ve dinamik elastik 

 bulu   

 

ak 

  

 

mekanik bir model 

 

 

 

2.6. Deney  

 

 

 lenerek, d  etki eden 

.  

 

  , numune boyu, suya 
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2.6.1. Numune boyutunun etkisi 

 

beton) daha 

az homojen ve izotrop 

 . 

ama gibi tektonik 

  

sergilerler acak 

dilmesi veya arazide yerinde deneyler 

 Bu  

boyutlu numunelerin   

nda, arazi de

arazide deney yapmaya izin vermez. Bu nedenlerle 

 

eneylerde kullan

 uygun  

   

yay a (54.5 mm 

her z  

  

laboratuarda 

 

 da oyutlarda 

numune 
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Lundborg (1966), 

 mukavemet 

2.7  

 

                                                (2.18) 

Burada,   numunelerin mukavemet 

V1 ve V2 

6 olarak  

 

2.7. -  

bulma 8
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Hoek ve Brown (1980), 

 2.8) 

 

                                            (2.19) 

Burada; 

 

 tek eks  

 

 

 

2.8.  
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Price (1986), (1 inch) - 228.6 mm (9 inch) 

mukavemetine 

 

Hoskins ve Horino (1969), Dhir vd. (1972), Tang vd. 

da 

 

 

 

2.6.2.  Suya doygunluk,  

 

luk derece

nde, kayma 

 Su 

 vd. 

(1963), Colback ve wiid (1965), Wiid (1966, 1970), Haupt vd. (1991), Martin vd. 

(1993), Price (2004) tir. 

 

 (1948), 

hangi gerilme  

 

su emmeleri ar 2.9) ve kuru doloritlerde 480 kg/cm
2
 

 kg/ cm
2

it 
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2.9  tek eksenli ki 

(Colback ve wiid, 1965) 

 

Haupt vd. (1991), 

doygun  

 

 

 gelen, 120 

adet 

urusu ve suya doygun 

10
-5

 s
-1

  E

gun durumda 

test edilen  ( 2.10). 
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2.10. Topopah Spring Tuff   Price, 2004. 

[ ) of Seventy-One Lithophysal Specimens 

from the Topopah Spring Tuff (Tptpll) with Different Degrees of Saturation (after Price, 2004)] 

 

 

 

 

Price (1983),  tek 

E) ile porozite 

2.11.a

ile porozite  ( 2.11.b). 
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.  

-Porozite  

 

 

b) -Porozite  

 

 
 2.11.  
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-nacak birim 

 . 

 Harrsion ve Hudson (2000), 2.12 e 

 

 

 

 

 

2.12 ) 

 

 

eder. 
-3

konusudur. 

-5
/s olarak  

 

2.7. Agrega Olarak Dolgularda   

 

 , agrega r

az  . 
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 olarak -Karakaya 

 

 

unda,  

artt    

 

onu 

(Sahu  B.K., 2001, Kaya A. ve Durukan S., 2003).  

 

Ben (2006)

 

 

 

( Ene E. and Okagbue C., 2009, 

Kaya A. ve Durukan S., 2003). 

 

 

 

 

 

 



 

 

 

 

  

 

 

 

3.1.  

 

n minerolojik ve kimyasal 

 

 , 

numun  in 

inc . 

 

 

3.2. Kayseri  

 

Kayseri-Develi-

2
 

-

saz -  

 

 volkanlar  aras i ile en ba ta 

il, bir v
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Pasquare 

 

 

 

Kayser

renkli-

-

-

-

 

-

-Pliyosende 

volkanitlerin daha sonr
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- fit-

 

-

- -

-

 

-

 

da 3.5

pembe bordo renkli, orta

siyah renklidir. 
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3.3. Kayseri  

 

2, 

A12O3, Fe2O3, FeO, Na2O, K2O, CaO, MnO, MgO, TiO2, P2O5, H2O ve CO2'dir. Bu 

 

2 

larda SiO2 -

 

analiz 

edilebilmektedir. Si02  

1) 2  

2) %66 - 52 SiO2  

3) %52 - 45 SiO2  

Volkanik kayalardaki minera

3.1  

 2 

%65-
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Tablo  3.1  (Vaniman, 2006) 
 

Ana Elementler Riyolit Riyodasit Dasit Andesit 

SiO2 76,21 72,19 67,73 62,74 

TiO2 0,07 0,33 0,50 0,59 

Al2 O3 12,58 12,62 15,44 16,53 

Fe2O3 0,30 3,14 0,69 1,71 

FeO 0,73 1,12 2,40 2,14 

MnO 0,04 0,05 0,06 0,07 

MgO 0,03 0,58 1,30 3,24 

CaO 0,61 2,07 3,35 6,20 

Na2O 4,05 3,45 3,85 4,08 

K2O 4,72 3,70 3,25 1,18 

P2O5 0,01 0,02 0,15 0,16 

 0,52 0,80 1,15 1,31 

Ana mineraller     

Silika mineralleri 33,1 33,2 23,0 17,4 

Feldispat 64,4 59,0 66,7 64,8 

Piroksen 1,2 2,3 6,8 12,5 

Oksitler 0,6 3,5 1,8 3,5 

Apatit 0 0,2 0,3 0,4 

 

eolitler yer alabilir. Zeolitler 

 

 

x[(M+1, M++1/2).(AlO2)].y SiO2. z H2O                          (3.1) 

 

olarak verilebilir. Burada M+, Na+ ya da K+ gibi tek degerlikli bir katyon, M++ ise 
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Tomarza-  

Minerallerin mikroskopla incelemesi sonucunda, Bazalt dane %2, Plagioklas %35, 

 

3.2  

 

Tablo  3.2  

 

Ana Elementler  
2 5 13 18 

SiO2 67,7 35,1 70,1 65,9 

TiO2 0,6 0,12 0,36 0,38 

Al2 O3 15,2 6,9 14,9 13,6 

Fe2O3 3,84 0,20 0,55 0,98 

FeO 0,4 0,5 1,8 2,0 

MnO 0,08 0,04 0,08 0,12 

MgO 1,0 0,9 1,2 1,7 

CaO 2,4 28,2 3,5 5,2 

Na2O 4,3 1,3 3,9 3,4 

K2O 3,9 2,8 2,9 2,5 

P2O5 0,17 0,05 0,09 0,07 

H2O 0,6 2,8 0,5 4,1 

CO2 - 21,3 - - 

Toplam 100,19 100,21 99,88 99,95 

 

-

-Erkilet- - -Kayseri18:Pomza, 

-Kayseri 
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. 

Kayseri-

 

olarak taban, orta ve tavan seviyelerinde plajiyoklaz (oligoklaz, andezin ve nadiren 

labrador) + piroksen (ojit, klinoenstatit) + opak mineraller (manyetit, ilmenit) ve 

 

Koralay vd., uzun, alev 

tipi) ve kristal 

tipi) fiammelerdir. Belirlenen lokasyonlarda A ve B tipi fiamme 

 

Genel olarak, A 2O3 

2 %69.55 73.25, MgO %0.24 0.60, Fe2O3 %3.35 3.59, TiO2 %0.39

0.44, CaO %1.26 2.26, Na2O %4.09 5.53, K2O %3.49 4.37, P2O5 %0.11 0.16, MnO 

%0.04

vd., 2009). 
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B- 2O3 2 

%68.41 70.68, MgO %0.38 0.89, Fe2O3 %3.63 4.16, TiO2 %0.65 0.73, CaO %1.65

3.57, Na2 5.88, K2O %2.47 3.07, P2O5 %0.17 0.26, MnO %0.07

(Koralay vd., 2009). 

B tipi fiammelerin A 2O3, TiO2, P2O5, MnO ve 

2

Al2O3 ve Na2

tipi 

2O3, TiO2, P2O5 

ektedir (Koralay vd., 2009). 

 

3.4.  

jeolojik, volkanolojik ve jeo

1963; Beekman, 1966; Pasquare, 1966; Pasquare vd., 1988; Innocenti vd., 1975). 

vd., 1990; Ercan 

vd.,1992; Le Pennec vd., 1994).  

-

 

 . 

de taze morfolojiyi meydana getiren 

-
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dairesel krateri, 615 m 

 

(Aydan vd., 1999; Ulusay vd., 1999, Aydan ve Ulusay, 2003, 2007, Ulusay vd., 

2006, Aydan  vd., 2007, 2007a, 2007b).  

 

Pasquare vd. 

 

-marn-

 

-Karacada

 Le Pennec vd., 

1994).  

ve 

Topal ve Doyuran, 1997,  

- -
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 (Aydan ve Ulusay, 2003, Ulusay vd., 2006, Aydan vd., 

2007). 

 Temur vd., 2007)  

- (Duran, 2009) 

r 

 Temur vd., 

la 

 

 

3.5.  

 

 

 

fiemme 

il 3.1). 
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3  

 

etmenlerin kimyasal ve fiziksel etkileri sonucunda bozul
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-

 

 

 

 

 

 

 

3.6.  
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, 

-

 evlerin 

 

-renkli 
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Mimarsinan, -44 kuzey enlem ve 35-

z

perdeler v.s gibi ger  

, -

mevcuttur. B

-  

Tomarza, 

 

(http://www.tomarza.gov.tr) 
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, 

birlikte  , , gece-

  Kayseri  

  

im merkezlerinde 
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3.2  Kayseri-  
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3.7.  

 

, zemin boyutunda 

(60mm-0,002mm) bulunan Piroklastik malzemelerin Kayseri-

-

dolgu  

 

 

-andeziti

nedeniyle scroria da denilebilmektedir. Bu agregalar, demir ve magnezyum 

larak meydana 

an 

-  

 

 

Volkanik 

SiO2, % 15,70 Al2O3, % 10,73 Fe2O3, % 8,84 CaO, % 11,92 Na2O+K2O, % 5,90 

-aluminaalkalin bir 

ka . 
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 MATERYAL VE METOT 

 

 

4.1.   

 

, statik 

deneylerden 

belirlenerek ahmin

asyon ve yapay zeka 

 

 

4.2.  

 

Ges   

. 
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-

 

 

-Kaisareia) klasik 

 -

-

-
2

4. ) 
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4  
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4   
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4.3. Numunelerin Den  

 

sta  

-

 

 

a. Milwaukee Karot Makinesi 2800 W Dcm 2 -250 C ile NX boyutlu Elmas karot ucu 

  b.   

 

.  
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 S (Siyah) Tomarza , TK , G  Gesi (Gri), SB (Siyah Benekli) Tomarza, 

TP (Tomarza pembesi),   , T (Talas),   TS  ,   K (Tomarza Kahvesi), 

  dir. 

 

  

4.4. Laboratuvarda  

 

T , indeks erinin 

s ve   -situ) deney 

de   

inden , y   silindir karot 

numune .  
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b  a   

-  

donma - d

.   

, elastisite p ,  

 

 

korelas  

ntemleri, basit, 

 

kat  

 

emini korumaya devam 

etmektedir (Ulusay, 2005). 
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4.4.1.   lar, porozite, su emme v.s) 

 

k   

 w(%)=(W -Wkuru)*100/Wkuru                                                       (4.1) 

 (

)

 Suya tam doygu  

     w(%)=(W -Wkuru)*100/Wkuru            (4.2) 

Hacimce Su emme  ,      w=(W -Wkuru)*100/(W -W )                    (4.3) 

Burada, 

W  

Wkuru  

W  

 

. 

 

                                                                          (4.4) 

 

Burada, 

 

 

w3=Piknometre+t su a  

w4=Sadece su ile dolu piknometre a  

 

narak hacimleri 

  

hac . Birimi gr/cm
3
 veya kN/m

3
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 Kuru (oda kurusu)

 

 

         (4.5) 

 

         (4.6) 

 

            (4.7)  

 

 

indeks  

 

 

4.4.2.  

 

Elastisite mo

-
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a)  Kompresome

n 15 cmX30 

 

 

 

   

 

 

 

25,7 

adedine uydurulan Gerilme (N/mm2) = A*(Bir
2
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me)  

 deneysel noktalara uydurulan 2. derece polinom 

 mukavemetinin %5  

 

b)   , yanal ve eksenel birim 

1001 isimli Data-  
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4.7.   

 

n

 

2.5-

-

r 
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-

enilmesini 

-5
-10

-4
 

l 

 

Eksenel birim deformasyon ( a)= L/L0 

lo 

d d /D0 

o 

o P/A0 

Gerilme ( )-e a) ve gerilme ( )-

d) 

. 

t t), 

nde - a 

.4b).  

a/ d 

 birimdeformasyon/eksenel birimde formasyondur. Belirli bir gerilim 

sel birim deformasyon ise (dilatasyon) v a d 

 

575 
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-

 

 

 

 

 

.  cc ci cd ucs  (Eberhardt vd., 1998) 

 

 

 

 gerilme b
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.  -

  

 

 

 

 

 

.  -  (1212 yanal  
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 1  

 

 

 

. -

 

 LVDT ile bulunmu  
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olmamakla 

  

 

 

 

lde 

5. 

ablo  . 

4.4.3.   

 2-

n bas m n n bulunmas , hem s n flama hem de tasar s ndan 

 

 

n bas m  

1. Litoloji, 

2.  

3. i, 

4. me derecesi, 

5. Homojenite, 

6. zotropluk, 

7. Ayr ma derecesi, 

8.  er 2-2.5), 

9. z , 

10.  

 

Tek eksenli bas -  2-
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ik makine 200 ton kapasiteli) 

 

 

Tablo  4.1.   

                    

 

S
im

g
e   

 

R0 
  

0,25-1,0 

R1  
 

1,0-5,0 

R2  

ka  

5,0-25,0 

R3 
Orta Derecede 

  
25-50 

R4  
 

50-100 

R5 
Kaya 

Kaya 

 
100-250 

R6 
 ancak yontulabilir. 

>250 
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1

kaynaklanm

 

Deneylerden elde edilen tek 

. 

 

4.4.4.   

 

 

ve 
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-

-2 

. 

 

 

 

.  Mohr gerilme daireleri 

 

 



70 
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4.4.5.   

vd., 2005). 

-30 

 

 

 

.  
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 =  (4.8) 

 

 

= m  (MPa) 

 

 (mm) 

 

 

 

 

.   

 

- ekilde, sa

kinden kesilerek disk 
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4.4.6.    

 

Is50 

 

 
 

 

 

s(50)

 

 

Tablo 4.2.  s(50)  

 

  Bieniawski (1973)MPa Deere (1968) MPa 

A veya 1  >8               >10               

B veya 2  4-8                5-10              

C veya 3 Orta 2-4                2.5-5             

D veya 4  1-2  1.25-2.5        

E veya 5   <1   
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s (MPa), 

   (4.9) 

e 

 

 

 

.  

Is

s, Is(50) olarak, 

  (4.10) 

De  

nokta y -Tablo  
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4.4.7.   

 

 

-

ir. 

 

 

  (4.11) 

 
 

Burada; 

 
2
 (N/mm

2
) 

Pk  

  

 

 

2
 (0,1 N/mm

2
 

 

Elde edilen   

 

4.4.8.  -

belirlenmesi 

-35
o o

 

 

Donma-  
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Bu deneyler, donma-

 

k

-

-

onra tekrar derin dondurucuya konulup -
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4.4.9. Islanma-Kuruma deneyleri  

Islanma 

-

-  

tablo 

olarak -

ekillerde ber, 

-

saat saf suda bekletme ve 12 saat 105
o

desi

Islanma-

-

-

-kuruma 

-  

4.4.10. Pundit ultrasonik   s  

 

nin laboratuarlardaki tespitinde ultrasonik teknikler 
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parametrelerdir (ASTM, 2005). 

0).  

 

 

4.20.   

zey 

P 

mikro saniye (Tp Vp) 
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regresyon analizleri ve yapay zeka teknikleri ile tespit edilerek  

 

numunelerinin b

Vp -  

 

 

4.5.  

 

 

 

geoteknik raporu zellikle heterojen ortamlarda yer 

kuvvetler dan faydalan .  

 

 



80 

 
 

 

  

- - 

edilen zemin 

 e  Kayma mukavemeti olmayan 

ortamlarda (hava, su) sismik kayma (enine) S-dalgalar   

 

 

r ana kaya olarak 

 

 

 dyn) ve 

dyn)  gibi sismik parametreler bilinmek istenir.  

 

 

 

 

-3000 mik 

( 4.21). 

 

.  
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c k) ve Poisson 

blo olarak 

 

 

 

 

 

 

4.21. Geometrics ES-3000 
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kaydedilirler.  Elde -

 

 

 

 
 

4.22.  Kayseri-  

 

 

 

844 m/s 

2468 m/s 
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4.23. Kayseri-  

 

 

4.24.   
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4.25.  Kayseri-Gesi S TERS                                      4.26.  Kayseri Gesi P Ters 

 

 

 

 

 

 

  

 

 

 

 

 

4.28.   P TERS                                                                                                                     4.27.  S TERS                                                                                                     
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4.6. Kayseri Kaya  Verileri ve Tahmin Modelleri 

 

) ve standart sapma ( ) olmak 

 

a   

 

porozite (n), s(50)e 

  

 Ek-Tablo7). Bu parametrelerin birbirleri 

D, L, W, Is(50)e, Is(50)c, Brt 
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4.6.1. basit regrasyon analizleri 

 

de ancak matematik 

 

 

 

 

 

-

2

2
 0 ile 1 

r. R
2

 

r.    

2 
veya SE anlam ifade etmez.  
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vermek -

veya R
2
 (R

2

 

 

.  

2

R
2 

Regresyon anali

Tablo 4

 

 

Tablo 4.3.  

 

  

Korelasyon  (R) 
 

Ortalama Karesel Hata (MSE) MSE=   

 
RMSE=  

Toplam Mutlak Hata(TAE) TAE=  
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edilen toplam 575 adet veri serisi Ek-Tablo 

ahmin

modeller erilerin %7

 

 

575 

k bu 405 veriye ait (veri seti), E, 

tablo olarak 

 

 

4.6.2. parametre tahmin modelleri  

 

regresyon 

modellerini kullanmak gerekir.  
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 Elastisite 

(50) 

 )  

 

4.7.  

tek 

lay, 

(50)e ), 

 

korela

irdeleyen parametre tahmin 

 

yapay zeka tekniklerinin kul

 

 

syondur. Optimizasyon 
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erdir. Bilinen 

sistemi (YBS) ve yapa 1987) 

 

 

- - -

 

 

ok durumda 
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gerektirebilmektedir. 

 

tu



92 

 
 

 

  

olabilmektedir. 

 

birisidir (Dorigo, M. vd., 1991., Colorni, A. v

a 

r 

 vd., 1996 ve 1997, Di Caro  vd., 1998.) 

 

ktiren problemlere 
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. 

sinyal

 

 

 

malar 

, 2001).  

 

e 

vd., 2006; Sharma, vd. vd. 

vd., 2004; Tezcan vd.

 

 

 ve Yuksel, 2009). Bununla beraber, 

1999)

birbiri   

korelasyon analizi  2003). 
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cial neural network (ANN) veya 

 

 ni tahmin etmek 

 

 

4.7.1.  

 

  

 

edilmesi gerekir.  

 Bu elde edilen par

p s(50) 

 I

 

 

 

s
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Tablo 4.4-a) ve geriye 

kalan 170 adet veriseti ise test datas -

BHA, n, Vp, Is(50)e, 

 

 
Tablo  4.4-a.   
 

  BHA n Vp Is(50)e Brt Is(50)c UCS E Gs 

N 405 405 405 405 405 405 405 405 405 

Minimum 10.55 .22 1.22 .41 .83 .42 3.64 1.97 2.51 

Maximum 19.52 .57 3.17 2.44 4.81 1.97 55.54 11.63 2.60 

Mean 16.36 .346 2.197 1.62 2.95 1.31 23.42 6.90 2.55 

Std. 
Deviation 

2.105 .081 0.5 .76 1.096 .47353 11.92 2.50 .017 

 
 
 
 
Tablo  4.4-b.   
 

  BHA n Vp Is(50)e Brt Is(50)c UCS E Gs 

N 170 170 170 170 170 170 170 170 170 

Minimum 2.08 4.67 10.74 .22 1.24 2.51 .41 .83 .42 

Maximum 11.30 52.42 19.46 .57 3.21 2.60 2.44 4.81 1.97 

Mean 6.773 23.38 16.35 .346 2.208 2.55 1.574 2.87 1.28 

Std. 
Deviation 

2.604 12.55 2.19 .0848 .542 .0176 .775 1.15 .491 

 

 

 

 

). 
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                                                   (4.12)          

 

                                                   

). Sigmoid fonksiyonun 

-  

e  ). 
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karese

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                      

 

 

4.7.2.  

 

olarak 

05 veri -a) ve 170 

4.4-b).  

 

BHA, n, Vp, Is(50)e, Brt, Is(50)c 

si 0.1, momentum 

 ). 
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beslemeli a

 4.30

  sigmoid bir aktivasyon 

-

 

 

2

karesel hata d
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in MSE 

(Ortalama Karesel Hata), TAE( Toplam Mutlak Hata) ve R
2
 

 

 

2
, MSE ve TAE ile 

2
  (maksimum 1), en az ortalama karesel 

 

 

4.8. llarda Dolgu 

 

 

 

 

Alt temel tabak

 

vd., 2007). 

  

-kum boyutundaki malzemelerden 

 



100 

 
 

 

  

a

 

 

 esnek kaplama, temel, alttemel taba

 

 

etmektir. Teme

 

Esnek 

 

. 
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-  

  

 Bu 

nedenle, malzemenin Alttemel test edilmesi gerekir.  

 

 

4.8.1.  

 

-

 

 

 

 

k analizleri 

 ekil 4.33   
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). 

 

 

Tablo  4.5.  

 

elek 

mm alt limit  

1. 

 

2. 

 

3. 

 

4.
**

 

 

5. 

 

6. 

 

80 100 100 100 100 100 100 100 100 

40 85 100 60 100 100 100 100 100 

10 45 100 0 100 65 87 100 60 

5 25 85 0 93 39 69 94 48 

0,4 7 40 0 19 9 15 20 24 

0,075 0 12 0 5 2 3 5 6 

**   

 

 

 

  

 

 

100 

85 

45 

25 

7 

0 

100 100 100 

85 

40 

12 

100 

60 

0 0 0 0 

100 100 

87 

69 

15 

3 

100 100 100 

94 

20 

5 

100 100 

60 

48 

24 

6 

0

10

20

30

40

50

60

70

80

90

100

0,01 0,1 1 10 100

 

 

 

Seri 1

Seri 2

Seri 3

Seri 4

Seri 5

Seri 6
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  -  

 

muhtelif yerlerinden TS EN 932-

-

-

1097- k analiz 

 Yol 

 

 

 

4.35   

100 

85 

45 

25 

7 

0 

100 100 100 

85 

40 

12 

100 100 

87 

69 

15 

3 0

10

20

30

40

50

60

70

80

90

100

0,01 0,1 1 10 100

 

Ele  

 

YD

C 

 

TS 
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-

  

 

 

 

. Kayseri-  

 

e kesitli, iki 

konsolide ol

1,6

1,7

1,8

1,9

2

2,1

2,2

2 4 6 8 10 12 14 16

3
) 

 

Kayseri-  

Sr=%90 
Sr=%80 

Sr=%100 

kmax=1.81 t/m3    

wopt=%10 
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bir 

) 
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- 

her

deney, 

 

boyunca suda bekletildikten ). 

 

 

 

 

 -  

 

0

500

1000

1500

2000

2500

3000

0 1 2 3 4 5 6 7 8 9 10 11

 

Piston Ba  

 -  

2.5  mm      

 

 5 .0 mm     

 

 

CBR=%85 
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.  

 



 

 

 

 

 

 

D I VE  MODELLER 

 

 

5.1.  

 

, arazide  toplu olarak 

 istatistiksel ve 

 

 

5.2. Laboratuvarda ve Arazide Deneylerin  

 

Kays

  -

 donma-  ablo 

5.3.  ise Tablo 

5.4.  

 

 

 Elastisite ve poisson oran

 

 fazla olan, muhtelif ebatlarda 
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Tablo 5.1.     GP=Gesi Pembe 

 

NUMUNE 

ADI (mm) 

BOY (mm) KURU 

 

SUYA 

DOYGUN 

 (gr) 

GS 

 
dry  t/m3 KIRILMA 

 

UCS  

(kg/cm^2) 

n, % 

MAKS SU 

(su emme) N, % 

G01 53,0 116,0 355,5 467,1 219,8 2,54 1,39 5350 242,50 45,28 31,40 45,13 

G02 49,5 106,8 296,0 384,4 176,7 2,54 1,44 2513 130,58 43,31 29,85 42,55 

G03 53,0 106,5 304,0 414,0 190,2 2,54 1,29 1016 46,05 49,21 36,20 49,16 

G04 49,5 111,5 311,1 402,0 186,8 2,54 1,45 3450 179,27 42,91 29,21 42,23 

G05 53,0 111,3 401,1 489,1 241,4 2,54 1,63 3260 147,77 35,83 21,95 35,54 

G06 53,0 114,7 416,3 504,6 246,7 2,54 1,65 3416 154,84 35,04 21,22 34,25 

G07 49,5 113,0 365,0 437,1 219,7 2,54 1,68 3010 156,41 33,86 19,75 33,16 

G08 49,5 116,6 365,7 444,9 220,4 2,54 1,63 3158 164,10 35,83 21,65 35,27 

G09 53,0 113,2 402,5 492,7 243,8 2,54 1,61 3665 166,12 36,61 22,40 36,23 

G10 49,5 115,2 320,9 415,3 192,7 2,54 1,45 2430 126,27 42,91 29,41 42,40 

G11 49,5 117,4 298,5 403,8 180,9 2,54 1,32 2330 121,08 48,03 35,26 47,23 

G12 49,5 117,3 299,8 402,8 185,7 2,54 1,33 3124 162,33 47,64 34,35 47,44 

G13 49,5 113,0 312,0 404,9 184,9 2,54 1,43 2380 123,67 43,70 29,79 42,24 

G14 53,0 121,0 345,0 472,0 210,8 2,54 1,29 1968 89,20 49,21 36,80 48,61 

G15 53,0 114,5 424,4 508,2 251,6 2,54 1,68 3064 138,88 33,86 19,75 32,66 

G16 53,0 109,2 390,9 477,0 233,7 2,54 1,62 3764 170,61 36,22 22,02 35,38 

G17 53,0 112,5 389,9 484,4 236,2 2,54 1,57 3350 151,85 38,19 24,23 38,07 

G18 53,0 115,5 385,4 486,1 233,5 2,53 1,51 2462 111,60 40,32 26,12 39,86 

G19 53,0 117,8 427,6 520,3 255,3 2,54 1,65 3926 177,95 35,04 21,68 34,98 

G20 53,0 114,0 365,5 475,4 218,1 2,54 1,45 2906 131,72 42,91 30,06 42,71 

G21 53,0 114,0 419,3 505,0 246,2 2,54 1,67 2142 97,09 34,25 20,45 33,13 

G22 49,5 111,0 324,1 408,0 195,4 2,54 1,52 2230 115,88 40,16 25,90 39,48 

G23 53,0 113,5 442,2 518,2 263,0 2,54 1,77 8524 386,37 30,31 17,19 29,78 

G24 49,5 112,2 312,3 402,1 183,0 2,54 1,45 3342 173,66 42,91 28,75 40,99 

G25 53,0 114,2 413,0 498,3 256,0 2,54 1,64 3642 165,08 35,43 20,65 35,20 

G26 49,5 111,8 362,0 433,6 215,0 2,54 1,68 6580 341,92 33,86 19,78 32,75 

G27 53,0 114,8 418,2 508,2 248,5 2,54 1,65 4936 223,73 35,04 21,52 34,66 

GP01 53,0 116,6 306,0 432,9 192,7 2,53 1,19 980 44,42 52,96 41,46 52,82 

GP02 53,0 114,0 300,7 425,0 187,9 2,53 1,20 1020 46,23 52,57 41,34 52,43 

GP03 53,0 105,8 296,7 408,9 181,7 2,53 1,27 930 42,15 49,80 37,81 49,38 

GP04 53,0 110,7 285,3 406,2 181,2 2,53 1,17 1100 49,86 53,75 42,36 53,72 

GP05 53,0 117,2 311,1 438,2 193,7 2,53 1,20 1100 49,86 52,57 40,87 51,99 

GP06 53,0 112,6 293,0 417,7 179,0 2,53 1,18 1680 76,15 53,36 42,56 52,24 
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Tablo 5.1.           

 

NUMU

NE ADI (mm) 

BOY 

(mm) 

KURU 

(gr) 

SUYA 

DOYGUN 

 (gr) 

GS 

IRLIK 
dry  

t/m3

KIRILMA 

 

UCS  

(kg/cm^2) 

% 

MAKS SU 

emme) N, % 

GP07 53,0 116,8 310,8 436,0 187,0 2,53 1,21 1700 77,06 52,17 40,28 50,28 

GP08 53,0 114,2 300,0 425,1 183,8 2,53 1,19 1550 70,26 52,96 41,70 51,84 

 53,0 117,0 399,0 499,0 237,6 2,56 1,55 2206 99,99 39,45 25,06 38,25 

 53,0 116,8 418,7 513,0 246,2 2,56 1,62 2660 120,57 36,72 22,52 35,34 

 53,0 118,7 436,6 526,5 256,1 2,53 1,67 3400 154,11 33,99 20,60 33,26 

 53,0 114,3 438,7 518,2 264,1 2,56 1,74 4140 187,65 32,03 18,12 31,28 

 53,0 120,0 410,1 512,3 248,1 2,56 1,55 2650 120,12 39,45 24,92 38,68 

 53,0 113,0 448,0 520,7 270,0 2,56 1,80 6013 272,55 29,69 16,23 29,00 

 53,0 114,5 456,1 528,3 274,4 2,56 1,81 4463 202,30 29,30 15,83 28,44 

 53,0 114,0 409,1 498,9 247,5 2,56 1,63 3240 146,86 36,33 21,95 35,72 

 53,0 113,0 400,4 490,9 240,8 2,56 1,61 3900 176,78 37,11 22,60 36,18 

 53,0 107,0 391,5 472,0 235,7 2,56 1,66 2100 95,19 35,16 20,56 34,06 

 53,0 114,5 406,7 498,6 247,0 2,56 1,61 3683 166,94 37,11 22,60 36,53 

 49,5 113,5 409,4 467,7 241,6 2,56 1,87 5520 286,84 26,95 14,24 25,78 

 53,0 116,0- 491,6 553,3 297,7 2,56 1,92 8770 397,52 25,00 12,55 24,14 

 49,5 117,4 419,2 481,9 245,6 2,56 1,86 5400 280,60 27,34 14,96 26,54 

 53,0 114,0 489,5 545,6 300,2 2,56 1,95 5814 263,53 23,83 11,46 22,86 

 53,0 113,4 482,6 543,5 290,5 2,56 1,93 8482 384,46 24,61 12,62 24,07 

 49,5 114,5 372,8 444,9 226,3 2,56 1,69 4790 248,91 33,98 19,34 32,98 

 49,5 114,0 384,4 450,9 237,4 2,56 1,75 8348 433,79 31,64 17,29 31,14 

 53,0 114,3 447,9 523,2 273,6 2,56 1,78 5955 269,92 30,47 16,82 30,18 

 53,0 113,0 483,8 546,0 283,2 2,56 1,94 6235 282,61 24,22 12,85 23,66 

 49,5 113,0 407,9 461,9 254,7 2,56 1,88 5853 304,14 26,56 13,24 26,06 

 49,5 114,4 390,6 459,3 234,9 2,56 1,77 4810 249,95 30,86 17,60 30,63 

 49,5 113,0 410,3 466,0 248,1 2,56 1,89 5510 286,32 26,17 13,58 25,57 

 49,5 118,0 440,7 495,6 267,8 2,56 1,94 8566 445,12 24,22 12,45 24,09 

 53,0 115,0 492,7 550,1 301,7 2,56 1,94 8900 403,41 24,22 11,65 23,11 

 49,5 111,0 415,0 465,1 253,0 2,56 1,94 8812 457,90 24,22 12,07 23,62 

 49,5 112,5 428,8 478,4 256,0 2,56 1,98 10000 519,64 22,66 11,57 22,30 

 49,5 110,0 363,4 431,4 218,0 2,56 1,72 5472 284,35 32,81 18,71 31,87 

 49,5 112,2 376,7 443,3 224,0 2,56 1,74 4756 247,14 32,03 17,68 30,37 

 53,0 115,0 403,3 498,8 246,4 2,56 1,59 4038 183,03 37,89 23,68 37,84 
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Tablo  5.2.  -  

 

-    

 Sr=%0 Sr=%10 Sr=%20 Sr=%30 Sr=%40 Sr=%50 Sr=%60 Sr=%70 Sr=%80 Sr=%90 Sr=%100 Toplam 

sonunda 

FTGSR00C0      

(3) 

- FTGSR20C0              

(3) 

- FTGSR40C0            

(3) 

-  FTGSR70C0           

(3) 

 FTGSR90C0         

(3) 

 15 

sonunda 

FTGSR00C5          

(2 ) 

FTGSR10C5               

(2) 

FTGSR20C5                

(3) 

FTGSR30C5                

(3) 

FTGSR40C5         

(3) 

FTGSR50C5              

(3) 

FTGSR60C5               

(3) 

FTGSR70C5              

(3) 

FTGSR80C5        

(3) 

FTGSR90C5          

(3) 

FTGSR100C

5        (3) 

31 

m 

Sonunda 

 FTGSR10C1

0   -        (1) 

  FTGSR40C1

0              

(1) 

 FTGSR60C1

0                

(1) 

FTGSR70C1

0          (1) 

 FTGSR90C1

0           (1) 

 5 

m 

Sonunda 

 FTGSR10C1

5           (1) 

  FTGSR40C1

5              

(1) 

 FTGSR60C1

5            (1) 

FTGSR70C1

5             

(1) 

 FTGSR90C1

5          (1) 

 5 

m 

Sonunda 

 FTGSR10C2

0            (1) 

  FTGSR40C2

0                    

(1) 

 FTGSR60C2

0           (1) 

FTGSR70C2

0             

(1) 

 FTGSR90C2

0              

(1) 

 5 

m 

Sonunda 

 FTGSR10C2

5              

(1) 

  FTGSR40C2

5             

(1) 

 FTGSR60C2

5          (1) 

FTGSR70C5                    

(1) 

 FTISR90C25                

(1) 

 5 

FT=Freeze- -20oC ve 2 saat +20o ) 

(1)  

Toplam Numune 66  
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Tablo 5.3. -  

 

-    

 Sr=%0 Sr=%10 Sr=%20 Sr=%30 Sr=%40 Sr=%50 Sr=%60 Sr=%70 Sr=%80 Sr=%90 Sr=%100 Toplam 

sonunda 

FTISR00C0     

(1) 

- FTISR20C0         

(1) 

- FTISR40C0       

(1) 

-  FTISR70C0        

(1) 

 FTISR90C0        

(1) 

 5 

sonunda 

FTISR00 C5        

(1) 

FTISR10C5         

(1) 

FTISR20C5  

(2 ) 

FTISR30C5         

(2 ) 

FTISR40C5       

(2 ) 

FTISR50C5         

(2 ) 

FTISR60C5      

(2 ) 

FTISR70C5         

(2 ) 

FTISR80C5       

(2 ) 

FTISR90C5         

(2 ) 

FTISR100C5       

(2 ) 

20 

Sonunda 

 FTISR10C10           

(1) 

  FTISR40C10     

(1) 

 FTISR60C10        

(1) 

FTISR70C10       

(1) 

 FTISR90C10        

(1) 

 5 

rim 

Sonunda 

 FTISR10C15           

(1) 

  FTISR40C15      

(1) 

 FTISR60C15          

(1) 

FTISR70C15       

(1) 

 FTISR90C15        

(1) 

 5 

Sonunda 

 FTISR10C20            

(1) 

  FTISR40C20      

(1) 

 FTISR60C20        

(1) 

FTISR70C20       

(1) 

 FTISR90C20      

(1) 

 5 

Sonunda 

 FTISR10C25            

(1) 

  FTISR40C25      

(1) 

 FTISR60C25      

(1) 

FTISR70C25       

(1) 

 FTISR90C25       

(1) 

 5 

(FTISRC5) FT=Freeze-   -20oC ve 2 saat +20oC 

(1)  

Toplam Numune 45 



113 

 
 

 

  

Tablo 5.4.    

 

 

Kayseri 

 

 

 

Birim 

 

C 

Kohezon 

    

 

 

Numune 

 

 

 

 (MPa) 

  

 

(MPa) 

 G 6,5 44 
G-1 3 48 

G-2 6 65 

  6 52 
-1 3 60 

-2 6 85 

TALAS T 1,8 27 
T-1 3 14 

T-2 6 22 

 BB 1,5 27 
BB-1 3 13 

BB-2 6 21 

TOMARZA 

K 6,7 42 
K-1 3 45 

K-2 6 60 

P 2,5 37 
P-1 3 22 

P- 2 6 34 

S 5,5 33 
S- 1 3 30 

S- 2 6 40 

SB 7,7 48 
SB- 1 3 60 

SB- 2 6 80 

TB 3,35 42 
TB- 1 3 30 

TB- 2 6 45 

TK 4,2 40 
TK- 1 3 32 

TK- 2 6 46 

TP 2,2 42 
TP- 1 3 25 

TP- 2 6 40 

TS 2,7 33 
TS- 1 3 20 

TS- 2 6 30 

 

Not:BB (Beyaz Benekli)  S (Siyah) Tomarza , TK , G  Gesi (Gri),         

SB (Siyah Benekli) Tomarza, TP (Tomarza pembesi),   T (Talas), TS , P 

(Pembe), K (Tomarza Kahvesi), TB   
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Tablo  5.5.   -1.  

( ) 

 

 

Numune     

 (gr) 

BHA 

(gr/cm3 

kme 

 

Mukavemeti 

 

Mukavemeti 

(Mpa) 

Gesi1 1750,2 1,7502 940 101,5 9,96 

Gesi2 1701,8 1,7018 280 30,2 2,97 

Gesi3 1768,4 1,7684 320 34,6 3,39 

Gesi4 1795,1 1,7951 490 52,9 5,19 

Gesi5 1703,2 1,7032 480 51,8 5,08 

Gesi6 1794 1,794 509 55,0 5,39 

Gesi7 1800,8 1,8008 320 34,6 3,39 

Gesi8 1779,2 1,7792 340 36,7 3,6 

Gesi9 1752 1,752 310 33,5 3,28 

Gesi10 1777,7 1,7777 280 30,2 2,97 

Gesi11 1660,2 1,6602 520 56,2 5,51 

Gesi12 1740,3 1,7403 230 24,8 2,44 

Gesi13 1680,6 1,6806 290 31,3 3,07 

Gesi14 1712,4 1,7124 750 81,0 7,94 

Gesi15 1721,4 1,7214 320 34,6 3,39 

Gesipembe1 1330,8 1,3308 190 20,5 2,01 

Gesipembe2 1435,2 1,4352 190 20,5 2,01 

Gesipembe3 1435,5 1,4355 260 28,1 2,75 

Gesipembe4 1268,7 1,2687 140 15,1 1,48 

Gesipembe5 1285,2 1,2852 110 11,9 1,17 

Gesipembe6 1511,4 1,5114 270 29,2 2,86 

Gesipembe7 1439,7 1,4397 240 25,9 2,54 

Gesipembe8 1448,9 1,4489 210 22,7 2,22 

Gesipembe9 1279,3 1,2793 180 19,4 1,91 
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Tablo  5.6. -2.  

( ilindirik  ) 

 

 

Numune     

 (mm) 

Boy 

(mm) (gr)  

Mukavemeti 

2 

Mukavemeti Mpa  

(Sigma*) 

BB17 53 134 350 120 18,2 1,78 

TS3 53 122,1 419,1 210 29,1 2,85 

K6 53 122,6 478,6 280 38,9 3,81 

BB3 53 124,5 295,6 80 11,3 1,11 

S21 54 123,6 392,3 240 19,6 1,92 

TB34 53 126,2 427 210 30,0 2,94 

TP6 53 126 497,3 370 52,8 5,18 

T11 53 124,2 403,2 170 23,9 2,34 

 49 113,5 371,9 290 43,6 4,28 

TB6 53 117 396,5 210 27,8 2,73 

 49 112 395,8 490 72,8 7,14 

G30 53 123 469,7 250 34,8 3,41 

G96 53 114,9 396,9 230 29,9 2,93 

G6 53,1 111 432,9 270 33,8 3,31 

 49,5 113,5 419,7 420 61,9 6,07 

 50 117 436,5 440 65,5 6,42 

 49,5 118,3 432 480 73,8 7,24 

 

Not:BB (Beyaz Benekli)  S (Siyah) Tomarza , G  Gesi (Gri), Tomarza, TP (Tomarza 

pembesi),   , T(Talas),   TS  , K (Tomarza Kahvesi),  
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Donma- Ek Tablo 2

 

a) 5. donma- rin tek 

 

b) 5. donma-

dalga hizina, (Vp. m/s) etkisi (TS69  

c)%10, %40, %60, %70 ve %90 -

 

d) -

)  

ASTM D5312- -

-

-

 sonra  

Bir 

donma-

konulularak -  

-

donma-

-

 -kuruma dene

ASTM D5312- -tek eksenli 

-Vp (p-

son ise  
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5.1.  -  
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5.3  -  
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 5312-04 - Donma-  -18 Derece ve  8 saat +32  Derece) 

 

 

UCS = -0.0189(C)3 + 1.2769C2 - 27.864C + 323.19 

 

90
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240
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-92 Deneyi)  

- - doygun)                                                                                 



122 

 
 

 

  

 

 

.  2- - Donma-   

                 -18Derece ve  8 saat +32  Derece)

0,7
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Donma-  
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               Tablo  5.7.  Islanma-Kuruma deneyi 

               [ - ma Deneyi. WD:Wet-Dry (Islanma-Kuruma) G=Gesi C:Islanma-  

 

No 

 Islanma-

Kuruma 

 

D 

(mm) 

Boy L 

(mm) 

(gr)                    

A 

Deney 

B 

%                             

100-((A-B)/A)*100 

Deney Sonu BHA 

(gr/cm^3) 

Deney Sonu 

Tek Eksenli  

Kuvveti (kg) 

Deney Sonu Tek 

 

 

1 WDGC00-1 0 53 115,6 422,3 422,3 100 1,66 4622 209,5021  

2 WDGC00-2 0 53 117,2 419,4 419,4 100 1,62 4748 215,2133  

3 WDGC10-1 10 53 102 392,4 392,4 100 1,74 4296 194,7254  

4 WDGC10-2 10 53 115 437,6 437,6 100 1,72 4678 212,0404  

5 WDGC20-1 20 53 111,5 404,2 403,1 99,73 1,63 4422 200,4366  

6 WDGC20-2 20 53 112 403,6 402,3 99,68 1,63 3482 157,8291  

7 WDGC30-1 30 53 113,2 402,8 400,5 99,43 1,60 2938 133,1712  

8 WDGC30-2 30 53 117,3 419,2 417,4 99,57 1,62 4226 191,5525  

9 WDGC40-1 40 53 116,5 422,4 420,4 99,53 1,64 3908 177,1385  

10 WDGC40-2 40 53 114,5 410,7 409,5 99,71 1,62 2980 135,0749  

11 WDGC50-1 50 53 114,7 410,9 407,2 99,10 1,61 2918 132,2646  

12 WDGC50-2 50 53 121,7 457 452,7 99,06 1,69 5048 228,8114  

13 WDGC60-1 60 53 122 457,7 449,1 98,12 1,67 4568 207,0544  

14 WDGC60-2 60 53 113 438 434,8 99,27 1,74 5410 245,2199  

15 WDGC70-1 70 53 114 431,4 427,7 99,14 1,70 5278 239,2367  

16 WDGC70-2 70 53 113,8 442,9 437,83 98,86 1,74 4150 188,1077  

17 WDGC80-1 80 53 115 415,7 410,6 98,77 1,62 4052 183,6656  

18 WDGC80-2 80 53 116 413,9 408,9 98,79 1,60 2924 132,5366  
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ASTM 5313- nde, -kuruma 

- -kuruma -tek 

 . in 

  

 

 

 -  

 

 

 

 

 -  
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Tablo 5.8.   

 

PARAMETRELER  1.TABAKA 2.TABAKA 

P ) (m/sn) 844 2468 

S ) (m/sn) 368 1223 

 (m) 2,25 - 

 (birimsiz) 2,29 2,02 

 (birimsiz) 0,38 0,34 

 (gr/cm
3
) 1,67 1,92 

 (kg/cm
2
)(GPa) 2263 32683(3,2) 

 (kg/cm
2
)(GPa) 6257 87415(8,6) 

 (kg/cm
2
)(Gpa) 8885 89558(8,8) 

 (kg/cm
2
) 1,23 4,61 

  (kg/cm
2
) 6,15 26,72 

 (cm) 1,47 0,46 

(Toplam) (sn)   0,18 

  1,96 0,94 

 (T/m
3
) 2222 8300 
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5.3.   

 

-

 B  

Kayseri t

(Tablo 5.9). K  elde edilen 

Tablo 5.10, Tablo 5.11  Bulunan 

parametrele  

 

Tablo  5.9.   

 

 

Resim Elde Edilen 

 

  22 

G  Gesi (Gri renki)  124  

  211 

k (Tomarza Kahvesi)  5 

S (Siyah)Tomarza   22 

Sb (Siyah Benekli) Tomarza  11  

T     (Talas)  28 

Tb   )  32 

)  7 

Tp (Tomarza pembesi)  13 

  17 

  5 

P ( Gesi Pembesi)  15 

   63 

TOPLAM NUMUNE SAYISI  575 
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Tablo  5.10.   

 
 Grup  E  

(GPa) 

UCS 

(MPa) 

BHA 

(kN/m3) 

N 

irimsiz 

Vp 

(Km/s) 

Is50e 

(MPa) 

Brt 

(MPa) 

Is50c 

(MPa) 

Agirnas BB N 22 22 22 22 22 22 22 22 

  Minimum 1.97 5.330 10.550 .517 1.394 .570 1.050 .44 

  Maximum 3.17 9.440 11.940 .573 1.839 .570 1.050 .44 

  Mean 2.4103 7.70273 11.46682 .53591 1.67327 .57000 1.05000 .4400 

  Std. Dev. .34516 1.171317 .424504 .017102 .118283 .000000 .000000 .00000 

Diger Diger N 63 63 63 63 63 63 63 63 

  Minimum 2.07 4.130 11.460 .226 1.221 .470 1.250 .42 

  Maximum 10.21 50.960 19.420 .542 3.049 2.440 4.000 1.77 

  Mean 6.6185 21.23317 15.84127 .36676 2.07817 1.66206 2.97619 1.3486 

  Std. Dev. 2.24142 10.690883 2.195068 .086156 .479551 .774003 1.037322 .46340 

Gesi G N 124 124 124 124 124 124 124 124 

  Minimum 4.00 9.840 12.690 .269 1.438 1.110 2.300 1.14 

  Maximum 8.48 38.010 18.200 .490 2.916 1.110 2.300 1.14 

  Mean 5.8897 20.19758 15.83226 .36444 1.94816 1.11000 2.30000 1.1400 

  Std. Dev. 1.27480 7.962184 1.339182 .053757 .266940 .000000 .000000 .00000 

 p N 15 15 15 15 15 15 15 15 

  Minimum 3.13 7.090 12.200 .446 1.236 .410 1.380 .61 

  Maximum 3.71 11.230 13.740 .508 1.330 .410 1.380 .61 

  Mean 3.4871 9.65067 13.26933 .46513 1.29787 .41000 1.38000 .6100 

  Std. Dev. .19171 1.212155 .642867 .025884 .023049 .000000 .000000 .00000 

 Total N 139 139 139 139 139 139 139 139 

  Minimum 3.13 7.090 12.200 .269 1.236 .410 1.380 .61 

  Maximum 8.48 38.010 18.200 .508 2.916 1.110 2.300 1.14 

  Mean 5.6305 19.05942 15.55568 .37530 1.87799 1.03446 2.20072 1.0828 

  Std. Dev. 1.41843 8.212232 1.509082 .060224 .323374 .217975 .286482 .16504 

incesu i N 211 211 211 211 211 211 211 211 

  Minimum 7.59 19.410 15.660 .222 2.003 2.440 4.000 1.77 

  Maximum 11.63 55.540 19.520 .376 3.207 2.440 4.000 1.77 

  Mean 9.3395 34.17346 18.18474 .27564 2.67438 2.44000 4.00000 1.7700 

  Std. Dev. 1.06966 9.128147 1.010202 .040246 .277188 .000000 .000000 .00000 

Talas T N 28 28 28 28 28 28 28 28 

  Minimum 2.12 3.640 13.420 .394 1.251 .410 .830 .47 

  Maximum 3.72 9.900 15.030 .459 1.882 .410 .830 .47 

  Mean 2.8076 6.30429 14.22393 .42668 1.58929 .41000 .83000 .4700 

  Std. Dev. .43806 1.584537 .578864 .023279 .178455 .000000 .000000 .00000 

Tomarza K N 5 5 5 5 5 5 5 5 

  Minimum 9.45 32.000 17.090 .299 2.562 2.070 4.810 1.74 

  Maximum 11.08 34.960 17.590 .319 2.689 2.070 4.810 1.74 

  Mean 10.5628 33.43800 17.40400 .30660 2.64200 2.07000 4.81000 1.7400 

  Std. Dev. .69549 1.168469 .202435 .008081 .051778 .000000 .000000 .00000 

 S N 22 22 22 22 22 22 22 22 

  Minimum 4.29 14.850 13.600 .382 2.026 1.110 2.500 .86 

  Maximum 5.50 19.750 15.280 .449 2.278 1.110 2.500 .86 

  Mean 5.0721 16.70591 14.14591 .42755 2.14800 1.11000 2.50000 .8600 

  Std. Dev. .28768 1.236734 .336376 .013479 .071123 .000000 .000000 .00000 

 SB N 11 11 11 11 11 11 11 11 

  Minimum 8.20 26.550 17.560 .275 2.718 1.420 3.540 1.97 

  Maximum 9.54 35.090 18.330 .306 3.017 1.420 3.540 1.97 

  Mean 8.6366 29.34364 17.88273 .29309 2.89509 1.42000 3.54000 1.9700 

  Std. Dev. .40899 2.443634 .246459 .009751 .109678 .000000 .000000 .00000 

 TB N 32 32 32 32 32 32 32 32 

  Minimum 4.53 10.360 13.690 .362 1.362 .870 2.080 .86 

  Maximum 5.64 18.370 15.900 .450 2.102 .870 2.080 .86 

  Mean 4.7643 14.38281 14.99656 .39791 1.52069 .87000 2.08000 .8600 

  Std. Dev. .22402 2.409068 .377065 .015096 .204063 .000000 .000000 .00000 
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Tablo  5.10.   

 Grup  E  
(GPa) 

UCS 
(MPa) 

BHA 
(kN/m3) 

N 
irimsiz 

Vp 
(Km/s) 

Is50e 
(MPa) 

Brt 
(MPa) 

Is50c 
(MPa) 

Tomarza TK N 7 7 7 7 7 7 7 7 

  Minimum 4.02 9.100 14.300 .349 1.507 .620 .850 .51 

  Maximum 5.01 17.980 16.600 .439 2.316 .620 .850 .51 

  Mean 4.4269 12.31143 15.91571 .37571 2.03471 .62000 .85000 .5100 

  Std. Dev. .31609 2.930020 .788519 .030934 .286919 .000000 .000000 .00000 

 TP N 13 13 13 13 13 13 13 13 

  Minimum 5.88 15.480 17.260 .262 1.974 2.090 4.320 .94 

  Maximum 7.05 21.880 18.610 .315 2.495 2.090 4.320 .94 

  Mean 6.4992 18.89385 17.86615 .29108 2.22100 2.09000 4.32000 .9400 

  Std. Dev. .35162 2.064052 .432503 .017027 .140385 .000000 .000000 .00000 

 TS N 17 17 17 17 17 17 17 17 

  Minimum 3.74 8.070 13.750 .373 1.583 1.230 2.250 .88 

  Maximum 6.99 20.770 15.430 .441 2.230 1.230 2.250 .88 

  Mean 5.2263 12.83588 14.77529 .39965 1.95600 1.23000 2.25000 .8800 

  Std. Dev. .98684 3.987807 .503489 .020350 .180604 .000000 .000000 .00000 

 TV N 5 5 5 5 5 5 5 5 

  Minimum 5.08 7.530 17.280 .282 1.988 1.200 2.360 1.37 

  Maximum 6.51 11.740 18.230 .320 2.110 1.200 2.360 1.37 

  Mean 5.7474 9.93400 17.65200 .30500 2.04040 1.20000 2.36000 1.3700 

  Std. Dev. .66289 1.957366 .382583 .015133 .051384 .000000 .000000 .00000 

 Total N 112 112 112 112 112 112 112 112 

  Minimum 3.74 7.530 13.600 .262 1.362 .620 .850 .51 

  Maximum 11.08 35.090 18.610 .450 3.017 2.090 4.810 1.97 

  Mean 5.7582 17.11991 15.69589 .37169 2.03164 1.22009 2.64920 1.0215 

  Std. Dev. 1.64182 6.466178 1.497675 .054421 .445910 .430818 .972639 .38847 

Total Total N 575 575 575 575 575 575 575 575 

  Minimum 1.97 3.640 10.550 .222 1.221 .410 .830 .42 

  Maximum 11.63 55.540 19.520 .573 3.207 2.440 4.810 1.97 

  Mean 6.8640 23.41037 16.35774 .34574 2.20020 1.60697 2.92252 1.2977 

  Std. Dev. 2.53155 12.101122 2.129297 .082335 .512223 .766242 1.111173 .47842 

 

 

 

 

 

Tablo  5.11. t lgili genel istatistik 
 

 Count Minimum Maximum Mean 
Standard 
Deviation Range 

E            (GPa) 575 1.97 11.63 6.86 2.53 9.66 

UCS      (MPa) 575 3.640 55.540 23.410 12.101 51.900 

BHA     (kN/m3) 575 10.550 19.520 16.358 2.129 8.970 

n           ------ 575 .222 .573 .346 .082 .351 

VP         (m/s) 575 1.221 3.207 2.200 .512 1.986 

Gs       ------- 575 2.510 2.600 2.548 .017 .090 

Is50e      (MPa) 575 .410 2.440 1.607 .766 2.030 

Brt          (MPa) 575 .830 4.810 2.923 1.111 3.980 

Is50c      (MPa) 575 .42 1.97 1.30 .48 1.55 
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5.9. e E)  

 

 

 

 

5.10. ayseri t t   
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a)  

b)  

 

c)  

 

5.11.  a)S      b) Porozite (n)       
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5.4. Parametreler e Basit Regrasyon Modelleri 

 

    

 

 

Tablo 5.12. K  

 

**  Correlation is significant at the 0.01 level (2-tailed). 
 

 
 
 

 Korelasyon 

(R) 

E UCS BHA n Vp ie Brt ic 

E Pearson 

Correlation 1 .930(**) .888(**) 
-

.886(**) 
.889(**) .885(**) .886(**) .902(**) 

UCS Pearson 

Correlation .930(**) 1 .821(**) 
-

.822(**) 
.857(**) .760(**) .750(**) .773(**) 

BHA Pearson 

Correlation .888(**) .821(**) 1 
-

.999(**) 
.846(**) .789(**) .796(**) .813(**) 

N Pearson 

Correlation -

.886(**) 

-

.822(**) 

-

.999(**) 
1 

-

.844(**) 

-

.782(**) 

-

.789(**) 

-

.805(**) 

Vp Pearson 

Correlation .889(**) .857(**) .846(**) 
-

.844(**) 
1 .818(**) .810(**) .812(**) 

ie Pearson 

Correlation .885(**) .760(**) .789(**) 
-

.782(**) 
.818(**) 1 .972(**) .927(**) 

Brt Pearson 

Correlation .886(**) .750(**) .796(**) 
-

.789(**) 
.810(**) .972(**) 1 .926(**) 

ic Pearson 

Correlation .902(**) .773(**) .813(**) 
-

.805(**) 
.812(**) .927(**) .926(**) 1 
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5.4.1. E-  

 

E  ile   

 

  

 

Tablo  5.13  E- ni  

  

Denklem 

 Parametre Tahmini 

R 
Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .866 2598.798 1 403 .000 2.327 .195     

Logarithmic .881 2978.610 1 403 .000 -5.169 4.019     

Inverse 
.675 835.401 1 403 .000 9.735 

-
47.259 

    

Quadratic .904 1885.280 2 402 .000 .683 .354 -.003   

Cubic 
.904 1258.391 3 401 .000 .433 .393 -.005 

1.96E-
005 

Power .899 3592.795 1 403 .000 .802 .690     

Exponential .773 1374.158 1 403 .000 3.055 .031     

: E                              : UCS. 
 
 
 
 

 

12.    E-  
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5.4.2. E-n  i modeller 

 

E  ile porozite 

4 3 d  

 

Tablo  5.14.  E-  ni  

 

Denklem 

 Parametre Tahminis 

R 
Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .785 1474.432 1 403 .000 16.322 -27.254     

Logarithmic .788 1499.864 1 403 .000 -3.442 -9.492     

Inverse .769 1344.105 1 403 .000 -2.574 3.102     

Quadratic .791 758.786 2 402 .000 19.407 -45.163 24.627   

Cubic .791 760.389 2 402 .000 18.402 -36.373 .000 22.148 

Power .754 1236.116 1 403 .000 1.141 -1.578     

Exponential .784 1464.394 1 403 .000 31.561 -4.629     

: E                                                   n. 

 

 

 

.   E-  
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5.4.3. E- odeller 

 

E  ile 

5 4

 

 

 
Tablo  5.15.  E-    
 
 

Denklem 

 Parametre Tahmini 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .789 1508.147 1 403 .000 -10.384 1.057     

Logarithmic .774 1383.838 1 403 .000 -38.705 16.369     

Inverse .748 1197.453 1 403 .000 22.219 -246.122     

Quadratic .794 774.268 2 402 .000 -1.447 -.088 .036   

Cubic .794 774.268 2 402 .000 -1.447 -.088 .036 .000 

Power .794 1549.797 1 403 .000 .002 2.817     

Exponential .786 1482.847 1 403 .000 .339 .179     

: E                                                    BHA. 
 

 

 

 

 

.   E-  
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5.4.4. E-Vp odeller 

Elastisite mod  ile  

6 ve 

5  

 

 

 
Tablo  5.16.  E-  

 

Denklem 

 Parametre Tahmini 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .791 1521.855 1 403 .000 -2.879 4.452     

Logarithmic .775 1390.650 1 403 .000 -.102 9.222     

Inverse .734 1112.827 1 403 .000 15.465 -17.774     

Quadratic .791 759.044 2 402 .000 -2.833 4.408 .010   

Cubic .791 759.321 2 402 .000 -3.122 4.629 .000 -.012 

Power .734 1114.854 1 403 .000 2.000 1.526     

Exponential .725 1061.297 1 403 .000 1.297 .725     

: E                                                             is VP. 
 
 
 
 

 
 

  E-  
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5.4.5. UCS- modeller 

 

 ile 

7 ve 

6 a  

 

 

Tablo  5.17.  UCS-  

 

Denklem 

 Parametre Tahmini 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .735 1118.994 1 403 .000 -21.505 20.452     

Logarithmic .699 936.804 1 403 .000 -8.262 41.718     

Inverse .643 725.527 1 403 .000 61.597 -79.232     

Quadratic .749 600.413 2 402 .000 4.064 -4.220 5.641   

Cubic .749 600.413 2 402 .000 4.064 -4.220 5.641 .000 

Power .720 1037.558 1 403 .000 4.166 2.076     

Exponential .720 1033.973 1 403 .000 2.281 .992     

: UCS                                                       Vp 

 

 

 

 

 

.  UCS-  
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5.4.6. UCS- odeller 

 

 ile porozite 

Tablo 5.18 

5.17   

 

 

Tablo  5.18.  UCS- arametre tahmini  

 

Denklem 

 Parametre Tahmini 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .676 841.901 1 403 .000 65.064 -120.476     

Logarithmic .708 977.464 1 403 .000 -23.279 -42.857     

Inverse .720 1038.517 1 403 .000 -20.257 14.298     

Quadratic .718 510.731 2 402 .000 106.357 -360.172 329.613   

Cubic .718 510.731 2 402 .000 106.357 -360.172 329.613 .000 

Power .693 909.498 1 403 .000 2.093 -2.078     

Exponential .698 930.791 1 403 .000 160.309 -6.000     

: UCS                                                           n. 

 

 

 

 

.    UCS-  
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5.4.7. UCS- odeller 

 

ile  

kuadratik, 9 ve 

8  

 

 

 

Tablo  5.19.  UCS-  

 

Denklem 

 Parametre Tahmini 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .674 833.602 1 403 .000 -52.682 4.652     

Logarithmic .646 735.077 1 403 .000 -174.979 71.210     

Inverse .609 626.774 1 403 .000 89.235 -1057.460     

Quadratic .713 498.971 2 402 .000 68.629 -10.884 .488   

Cubic .714 502.061 2 402 .000 15.076 .000 -.237 .016 

Power .689 890.786 1 403 .000 .001 3.604     

Exponential .695 920.355 1 403 .000 .456 .232     

: UCS          BHA 
 
 

 

 

 

 

.   UCS-  



139 

 
 

 

  

5.5. elleri 

 (E) ve tek eksenli 

 

pa   

regrasyon mo

  

  

5.5.1. A, n, Vp, Is(50)e, Brt, Is(50)c 

kul  

 

 

E=-1,573*BHA-48,890*n+1,309*Vp+0,229*Is(50)e+0,254*Brt+1.676*Is(50)c+43,36      (5.1) 

 
Tablo  5.20-a.   

  Mean Std. Deviation N 

E 6.9021 2.50268 405 

BHA 16.3612 2.10426 405 

n .3456 .08138 405 

Vp 2.1968 .49982 405 

Is(50)e 1.6208 .76320 405 

Brt 2.9445 1.09614 405 

Is(50)c 1.3051 .47353 405 

 
 

Tablo  5.20-b.  Korelasyonlar 

  E BHA n Vp ie Brt ic 

Pearson 
Korelasyonu (r) 

E 1.000 .888 -.886 .889 .885 .886 .902 

BHA .888 1.000 -.999 .846 .789 .796 .813 

N -.886 -.999 1.000 -.844 -.782 -.789 -.805 

Vp .889 .846 -.844 1.000 .818 .810 .812 

Is(50)e .885 .789 -.782 .818 1.000 .972 .927 

Brt .886 .796 -.789 .810 .972 1.000 .926 

Is(50)c .902 .813 -.805 .812 .927 .926 1.000 

Sig. (1-tailed) E . .000 .000 .000 .000 .000 .000 

BHA .000 . .000 .000 .000 .000 .000 

N .000 .000 . .000 .000 .000 .000 

Vp .000 .000 .000 . .000 .000 .000 

Is(50)e .000 .000 .000 .000 . .000 .000 

Brt .000 .000 .000 .000 .000 . .000 

Is(50)c .000 .000 .000 .000 .000 .000 . 

N E 405 405 405 405 405 405 405 

BHA 405 405 405 405 405 405 405 

n 405 405 405 405 405 405 405 

Vp 405 405 405 405 405 405 405 

Is(50)e 405 405 405 405 405 405 405 

Brt 405 405 405 405 405 405 405 

Is(50)c 405 405 405 405 405 405 405 
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Tablo  5.20-       

        

Model R R
2
  

Adjusted R 
Square 

Std. Error of 
the Estimate 

Change Statistics 

R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .955(a) .913 .911 .74473 .913 694.061 6 398 .000 

 
 
 
 
 

 

Tablo  5.20-d   Varyans analizi 

 

Mode ANOVA(b) 
 

Sum of 
Squares df Mean Square F Sig. 

1 Regression 2309.674 6 384.946 694.061 .000(a) 

Residual 220.742 398 .555     

Total 2530.416 404       

a  Predictors: (Constant), Is(50)c, n, Vp, Brt, Is(50)e, BHA     b  : E 

 
 
 
 
 
 

Tablo  5.20-  

    

 

: 
E 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Correlations 

B Std. Error Beta 
Zero-
order Partial Part 

1 (Constant) 43.360 13.094   3.311 .001       

  BHA 
-1.573 .522 -1.323 -3.012 .003 .888 -.149 

-
.045 

  n 
-48.890 13.304 -1.590 -3.675 .000 -.886 -.181 

-
.054 

  Vp 1.309 .157 .261 8.320 .000 .889 .385 .123 

  Is(50)e .229 .219 .070 1.045 .296 .885 .052 .015 

  Brt .254 .150 .111 1.692 .091 .886 .085 .025 

  Is(50)c 1.676 .233 .317 7.200 .000 .902 .339 .107 

 
 

 

Tablo  5.20-  

 

 Train) Test (Test) 

R
2

 MSE TAE R
2

 MSE TAE 

 0,913 0,545 2,410E+02 0,900 0,683 1,152E+02 
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5.5.2. 

kullan olinom 

model 

 

E= a * BHA ^3+ b * BHA ^ 2 + c *BHA + d * n^3 + f *n^ 2 + g * n + h * Vp^3 + i * Vp^2+ j * 

Vp + k * Is(50)e^3 + l * Is(50)e ^2 + m * Is(50)e + o * Brt^3 + p * Brt ^2 + r * Brt + s *  

Is(50)c^3+ t * Is(50)c^2 + v * Is(50)c + y                                                                                       (5.2) 

 

Tablo 5.21-a Modele ait Parametre Tahmini   

Parametre Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

a -.184 .069 -.319 -.048 

b 7.669 3.208 1.362 13.976 

c -104.042 49.406 -201.180 -6.904 

d -3158.238 1165.278 -5449.325 -867.152 

f 4164.029 1334.563 1540.106 6787.952 

g -1770.421 499.224 -2751.959 -788.883 

h -.476 .374 -1.211 .259 

i 3.509 2.546 -1.498 8.515 

j -6.694 5.592 -17.688 4.299 

k -.540 .700 -1.916 .836 

l 1.981 2.936 -3.791 7.753 

m -.022 3.313 -6.535 6.492 

o .460 .094 .276 .644 

p -3.672 .813 -5.271 -2.074 

r 7.947 2.061 3.894 12.000 

s 2.853 1.822 -.729 6.435 

t -8.435 6.897 -21.996 5.125 

v 8.465 8.381 -8.014 24.943 

y 699.066 308.750 92.024 1306.109 

 
 

Tablo  5.21-b  Varyans Analizi 

 

Source 
Sum of 

Squares df 
Mean 

Squares 

Regression 21646.506 19 1139.290 

Residual 177.940 386 .461 

Uncorrected Total 21824.446 405   

Corrected Total 2530.416 404   

  R squared = 1 - (Residual Sum of Squares) / (Corrected Sum of Squares) =.930. 
 
 

Tablo  5.21-  

 

  Test (Test) 

R
2

 MSE TAE R
2

 MSE TAE 

3.Derece Polinom 0,930 0,439 2,084E+02 0,918 0,566 0,988E+02 
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5.5.3. A, n, Vp, Is(50)e, Brt, Is(50)c 

 

 

 

UCS=-14,455*BHA-410,972*n + 11,942*Vp + 1,941*Is(50)e - 1,498*Brt  

              +4,863*Is(50)c+370,640                                                                                                      (5.3) 

 

 

 
Tablo  5.22-  

  Mean Std. Deviation N 

UCS 23.4247 11.92183 405 

BHA 16.3612 2.10426 405 

n .3456 .08138 405 

Vp 2.1968 .49982 405 

Is(50)e 1.6208 .76320 405 

Brt 2.9445 1.09614 405 

Is(50)c 1.3051 .47353 405 

 
 
 

Tablo   5.22-b Korelasyonlar 

  UCS BHA N Vp ie Brt  

Pearson Correlation UCS 1.000 .821 -.822 .857 .760 .750 .773 

BHA .821 1.000 -.999 .846 .789 .796 .813 

n -.822 -.999 1.000 -.844 -.782 -.789 -.805 

Vp .857 .846 -.844 1.000 .818 .810 .812 

ie .760 .789 -.782 .818 1.000 .972 .927 

Brt .750 .796 -.789 .810 .972 1.000 .926 

ic .773 .813 -.805 .812 .927 .926 1.000 

Sig. (1-tailed) UCS . .000 .000 .000 .000 .000 .000 

BHA .000 . .000 .000 .000 .000 .000 

n .000 .000 . .000 .000 .000 .000 

Vp .000 .000 .000 . .000 .000 .000 

ie .000 .000 .000 .000 . .000 .000 

Brt .000 .000 .000 .000 .000 . .000 

ic .000 .000 .000 .000 .000 .000 . 

N UCS 405 405 405 405 405 405 405 

BHA 405 405 405 405 405 405 405 

n 405 405 405 405 405 405 405 

Vp 405 405 405 405 405 405 405 

ie 405 405 405 405 405 405 405 

Brt 405 405 405 405 405 405 405 

ic 405 405 405 405 405 405 405 
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Tablo  5.22-          

     

Model 
R 
 

R 
Square 

Adjusted 
R 

Square 

Std. Error 
of the 

Estimate 

Change Statistics 

R 
Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .884(a) .782 .779 5.60836 .782 237.926 6 398 .000 

a  Predictors: (Constant), BHA, n, Vp, Is(50)e, Brt, Is(50)c 

 
 
 
 
 

Tablo  5.22-d   Varyans analizi 

 

Model  Sum of 
Squares df Mean Square F Sig. 

1 Regression 44901.924 6 7483.654 237.926 .000(a) 

Residual 12518.574 398 31.454     

Total 57420.497 404       

a  Predictors: (Constant), BHA, n, Vp, Is(50)e, Brt, Is(50)c 

 
 
 
 

 

Tablo  5.22-e  Modelin k  

 

Model  Unstandardized 
Coefficients   

Standardized 
Coefficients  

  
B 

Std. 
Error Beta T Sig. 

1 (Constant) 370.640 98.609   3.759 .000 

BHA 
-14.455 3.934 

-
2.551 

-3.674 .000 

n 
-410.972 100.186 

-
2.805 

-4.102 .000 

Vp 11.942 1.185 .501 10.078 .000 

ie 1.941 1.652 .124 1.175 .241 

Brt -1.498 1.132 -.138 -1.323 .187 

ic 4.863 1.753 .193 2.775 .006 

a  : UCS 
 
 
 
 
 

Tablo  5.22-  

 

  Test (Test) 

R
2

 MSE TAE R
2

 MSE TAE 

Lineer Denklem 0,782 30,91 1,776E+03 0,776 35,165 0,851E+03 
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5.5.4. 

olmayan bir model 

 

UCS= a * BHA ^3+ b * BHA ^ 2 + c *BHA + d * n^3 + f *n^ 2 + g * n + h * Vp^3 + i * 

Vp^2+ j * Vp + k * Is(50)e^3 + l * Is(50)e ^2 + m * Is(50)e + o * Brt^3 + p * Brt ^2 + r * 

Brt + s * Is(50)c^3+ t * Is(50)c^2 + v * Is(50)c + y                                                         (5.4) 

Tablo  5.23-a Modele ait Parametre Tahmini   
 

Parametre Estimate Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

a -1.539 .497 -2.515 -.562 

b 64.752 23.113 19.309 110.196 

c -893.088 355.984 -1592.998 -193.177 

d -26447.857 8395.674 -42954.833 -9940.881 

f 34721.828 9614.832 15817.831 53625.825 

g -14807.461 3596.370 -21878.388 -7736.534 

h -2.963 2.694 -8.261 2.334 

i 24.818 18.351 -11.262 60.899 

j -52.200 40.296 -131.427 27.027 

k 4.418 5.044 -5.499 14.335 

l -17.709 21.165 -59.322 23.903 

m 19.241 23.873 -27.696 66.179 

o .557 .675 -.771 1.885 

p -3.837 5.863 -15.365 7.691 

r 7.898 14.864 -21.327 37.123 

s 14.497 13.132 -11.321 40.316 

t -54.679 49.708 -152.411 43.052 

v 68.168 60.399 -50.584 186.920 

y 6088.644 2224.553 1714.887 10462.402 

 
 

Tablo  5.23-b Varyans analizi  

 

Source Sum of Squares df Mean Squares 

Regression 270410.878 19 14232.151 

Residual 9240.135 386 23.938 

Uncorrected Total 279651.013 405   

Corrected Total 57420.497 404   

R squared = 1 - (Residual Sum of Squares) / (Corrected Sum of Squares) = .839 
 
 

Tablo  5.23-  
 

  Test (Test) 

R
2

 MSE TAE R
2

 MSE TAE 

3.Derece Polinom 0,839 22,815 1,391E+03 0,851 23,339 0,628E+03 
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5.6.  

 

T lerin  

 

 

5.6.1.  

 

Y tahmin tahmin 

 Tablo 5.24  

 

Tablo  5.24.   

 

E Elastisite 

Tahmini 

 Test 

Denemeler MSE TAE R
2
 MSE TAE R

2
 

1 0,210 1,21E+02 0,968 0,200 5,08E+01 0,970 

2 0,230 1,30E+02 0,963 0,244 5,84E+01 0,964 

3 0,233 1,28E+02 0,964 0,213 5,49E+01 0,968 

4 0,213 1,26E+02 0,967 0,256 5,66E+01 0,962 

5 0,236 1,29E+02 0,964 0,223 5,36E+01 0,967 

Ortalama 0,224 1,27E+02 0,965 0,227 5,48E+01 0,966 

MSE=(Ortalama Karesel Hata), TAE=Toplam Mutlak Hata, R
2

 

 

 

Tahmin edilen ile deneysel olarak 

 

R
2

. 
2
  (maksimum 1), en 
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5.6.2.  

 

Y ak tahmin

 

 

Tablo 5.25.   

 
  Test 

Deneme MSE TAE R
2
 MSE TAE R

2
 

1 3,895 3,178E+02 0,974 3,913 1,390E+02 0,976 

2 1,008 2,225E+02 0,992 4,049 1,288E+02 0,974 

3 4,751 4,386E+02 0,970 4,805 1,719E+02 0,969 

4 1,148 2,179E+02 0,992 2,279 1,116E+02 0,986 

5 2,019 2,932E+02 0,987 2,150 1,178E+02 0,986 

Ortalama 2,564 2,980E+02 0,983 3,439 1,338E+02 0,978 

MSE=(Ortalama Karesel Hata), TAE=Toplam Mutlak Hata, R
2

 

 

5.7. unun Deneysel Bulgular  

 

 lttemel malzemesi olarak dolgularda 

ku

  

 

 -1-a  

   

  

  

 %4,7 olarak bulu .  

 . 

 . 

 -Plastik bir malzemedir. 

 -  

(Na2S04 ltisinde,   



 

 

 

 

.   

IN   

 
6.1  

  

 n gibi 

 . 

tahmin istatistiksel ve ya . 

Elde edilen bu modeller sayesinde 

yapmadan, basit deneyler ile Kayseri kaya 

ikleri kolayca bulunabilmesi 

 

 

parametreler, 

porozite (n), eksenek nokta 

s(50)e ) ve Brazillian 

 d -Tablo  7). Elde edilen 

Is(50)e, Is(50)c, Brt 

oran

-

 Kayseri 

 . 
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veya 

an analizler  

 l olmayan 

 

 

analizlerinde, E veya UCS b  

olarak n, Vp, BHA, Is(50)e, 

Is(50)c ve Brt geoteknik parametreleri Bu modellerin tahmin 

  olarak Tablo  6.1 ve Tablo  6  

 

Tablo  6.1.  

 

E 

Tahmini 

 TEST 

R2 MSE TAE R2 MSE TAE 

E Lineer istatistiksel 

model 
0,913 0,545 2,410 E+02 0,900 0,683 1,152 E+02 

E NonLineer 

(3.derece Polinom) 

0,930 0,439 2,084 E+02 0,918 0,566 0,988 E+02 

E-- YSA 0,983 0,224 1,268 E+02 0,983 0,227 0,548 E+02 

MSE=(Ortalama Karesel Hata), TAE=Toplam Mutlak Hata, R
2

 

 

 

 

 

Tablo 6.2.   

 
UCS 

Tahmini 

 TEST 

R2 MSE TAE R2 MSE TAE 

UCS--Lineer istatistiksel 

model 
0,782 30,91 1,776E+03 0,776 35,165 0,851E+03 

UCS--NonLineer 

(3.derece Polinom) 

0,839 22,815 1,391E+03 0,851 23,339 0,628E+03 

UCS-- YSA 0,983 2,564 2,980E+02 0,978 3,439 1,338E+02 

MSE=(Ortalama Karesel Hata), TAE=Toplam Mutlak Hata, R
2
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Tablo 6 E en iyi R
2
, MSE ve TMH 

YSA  rulan modellerden elde edi . 

Benzer olarak Tablo UCS tahmininde de, YSA modelleri, 
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 Yapay zeka 

modellerin  
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Tablo  6.3. TS-  

                   

 

  

 

1)  

(mm) 

  

80 100 100 

40 85-100 100 

10 45-100 87 

5 25-85 69 

0,4 7-40 15 

0,08 0-12 3 

2) Likit Limit 25 N.P. 

3) Plastisite Indisi 6 N.P. 

4) 2.5 mm 

2SO4), % 
25 5 

5)  50 31 

6)   0 

7) 

 

 % 85 

 

 

 

 

6.2  

e var olan kaya parametrelerinin eklenmesiyle, Kayseri 

 

 emin boyutundaki Kayseri 
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Ek-Tablo 1. lenmesi 

 

Kayseri Gesi Tuff Freeze-Thaw -  
PARAMETRELER  

DENEY 
 

DENEY 
 

Sample 

No 

Sample Name wet Weight 

Before Test  

Saturat

ion 

Sr% 

The 

Freeze-

Thaw 

Cycle 

Number  

D  L  Dry 

Weight of 

Sample 

Before 

Test  

Dry 

Weight of 

Sample 

After Test  

Zaman tp    

(Mikro 

Saniye) 

P 

 

w % 

Doygun Birim 

gr/cm^3 

Kuru Birim 

Hacim 

gr/cm^3 

P-wave 

Velocity  Vp 

km/s  

(Unconfined 

Compretion 

Strength) UCS          

 

1 FTGSR00C0-1 427,7 0 0 53 111 427,7 427,7 56 4602 0   1,982 208,6 

2 FTGSR00C0-2 418 0 0 53 113 418 418 57,9 4710 0 1,68 1,68 1,952 213,5 

3 FTGSR00C0-3 437,9 0 0 53 112,8 437,9 437,9 58 4116 0 1,76 1,76 1,945 186,6 

4 FTGSR20C0-1 376 20 0 49,5 110 351,7 351,7 56,7 4670 6,9 1,78 1,66 1,940 242,7 

5 FTGSR20C0-2 404 20 0 49,5 112,7 378,4 378,4 56,9 5288 6,8 1,86 1,74 1,981 274,8 

6 FTGSR20C0-3 422,6 20 0 49,5 115,4 397,2 397,2 57,3 5612 6,4 1,9 1,79 2,014 291,6 

7 FTGSR40C0-1 391,1 40 0 49,5 119 353,1 353,1 55,3 5336 10,8 1,71 1,54 2,152 277,3 

8 FTGSR40C0-2 377 40 0 49,5 110 345 345 54,6 5224 9,3 1,78 1,63 2,015 271,5 

9 FTGSR40C0-3 421,5 40 0 53 114,6 388 382 53 5614 8,6 1,67 1,53 2,162 254,5 

10 FTGSR70C0-1 492 70 0 49,5 118,7 395,4 395,4 50,1 6202 24,4 2,15 1,73 2,369 322,3 

11 FTGSR70C0-2 488,5 70 0 49,5 119,5 395,7 395,7 54,8 5760 23,5 2,12 1,72 2,181 299,3 

12 FTGSR70C0-3 433,3 70 0 49,5 117,5 348 348 62,8 3960 24,5 1,92 1,54 1,871 205,8 

13 FTGSR90C0-1 484 90 0 49,5 113 368,5 368,5 54 5110 31,3 2,23 1,69 2,093 265,5 

14 FTGSR90C0-2 487 90 0 49,5 111,5 374,5 374,5 51 5438 30 2,27 1,75 2,186 282,6 

15 FTGSR90C0-3 480 90 0 49,5 115,1 367,9 367,9 54 5224 30,5 2,17 1,66 2,131 271,5 

16 FTGSR00C5-1 312,2 0 5 49,5 112 312,2 312,2 54 5230 0 1,45 1,45 2,074 271,8 

17 FTGSR00C5-2 420 0 5 53 111 420 420 56 5902 0 1,72 1,72 1,982 267,5 

18 FTGSR10C5-1 371,5 10 5 49,5 115,5 358,9 358,9 52 5320 3,5 1,67 1,61 2,221 276,4 

19 FTGSR10C5-2 358,1 10 5 49,5 113,6 346,4 316,4 55 5060 3,4 1,64 1,58 2,065 262,9 

20 FTGSR20C5-1 480,2 20 5 53 116 448,8 448,8 52,5 5860 7 1,88 1,75 2,210 265,6 
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21 FTGSR20C5-2 373,2 20 5 49,5 114,3 349,9 318,9 52,3 6184 6,7 1,7 1,59 2,185 321,3 

22 FTGSR20C5-3 490 20 5 53 120,4 457,7 457,7 59 4764 7,1 1,84 1,72 2,041 215,9 

23 FTGSR30C5-1 350,2 30 5 49,5 112,4 316,9 316,9 52,3 6184 10,5 1,62 1,47 1,767 175,6 

24 FTGSR30C5-2 413,5 30 5 49,5 113,8 374,2 374,2 59 4764 10,5 1,89 1,71 2,073 296,3 

25 FTGSR30C5-3 423 30 5 49,5 123,9 383,7 383,7 63,6 3380 10,2 1,77 1,61 2,253 302,4 

26 FTGSR40C5-1 412,9 40 5 49,5 112,2 362,2 362,2 54,9 5702 14 1,91 1,68 1,925 179,1 

27 FTGSR40C5-2 360,7 40 5 49,5 112,6 316,4 316,4 55 5820 14 1,66 1,46 2,293 379,2 

28 FTGSR40C5-3 478,6 40 5 53 115,5 420,7 420,7 58,3 3446 13,8 1,88 1,65 2,112 245,2 

29 FTGSR50C5-1 358,5 50 5 49,5 110,1 305,1 305,1 49,1 7298 17,5 1,69 1,44 2,202 322,2 

30 FTGSR50C5-2 531 50 5 53 115,1 451,6 451,6 54,7 5410 17,6 2,09 1,78 1,984 254,7 

31 FTGSR50C5-3 485 50 5 53 114,4 413,5 413,5 50 6200 17,3 1,92 1,64 1,990 266,5 

32 FTGSR60C5-1 469,5 60 5 49,5 117 388 388 58 5620 21 2,09 1,72 1,983 245,2 

33 FTGSR60C5-2 379,9 60 5 49,5 114 314 314 57,5 5880 21 1,73 1,43 2,111 259,1 

34 FTGSR60C5-3 461 60 5 49,5 120,8 381 381 59 4718 21 1,98 1,64 2,196 251,5 

35 FTGSR70C5-1 533 70 5 53 111 428,2 428,2 54 4986 24,5 2,18 1,75 2,114 239,2 

36 FTGSR70C5-2 441,2 70 5 49,5 121 354,4 354,4 55 4840 24,5 1,89 1,52 2,220 269,8 

37 FTGSR70C5-3 468,8 70 5 49,5 116,8 378,9 378,9 52,5 5278 23,7 2,09 1,69 2,086 243,4 

38 FTGSR80C5-1 598,8 80 5 53 120 467,8 467,8 54,5 5192 28 2,26 1,77 1,899 136,3 

39 FTGSR80C5-2 578,7 80 5 53 117,7 452,1 452,1 56 4684 28 2,23 1,74 1,845 196,3 

40 FTGSR80C5-3 405 80 5 49,5 114,1 317,7 317,7 63,2 3008 27,5 1,84 1,45 1,870 154,3 

41 FTGSR90C5-1 559,4 90 5 53 115,2 440,6 440,6 63,8 4330 27 2,2 1,73 1,843 118,7 

42 FTGSR90C5-2 536 90 5 53 115 407,7 407,7 61 2970 31,5 2,11 1,61 1,794 124,6 

43 FTGSR90C5-3 456 90 5 49,5 119,1 348,9 348,9 62,5 2618 30,7 1,99 1,52 1,794 153,3 
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44 FTGSR100C5-1 585 100 5 53,5 120,1 448,5 456,5 67,4 2460 30,4 2,17 1,66 1,782 109,4 

45 FTGSR100C5-2 537 100 5 53 118 395,8 422,8 69,5 2458 35,7 2,06 1,52 1,698 111,4 

46 FTGSR100C5-3 571 100 5 53 114,2 440,6 440,6 70,4 2520 29,6 2,27 1,75 1,622 114,2 

47 FTGSR10C10 362,9 10 10 49,5 119 350,6 350,6 54 6086 3,5 1,58 1,53 2,130 275,9 

48 FTGSR40C10 490 40 10 53 113 429,9 429,9 62 4004 14 1,97 1,72 1,984 181,5 

49 FTGSR60C10 526,1 60 10 53 115 434,8 434,8 60,9 3830 21 2,07 1,71 1,856 173,6 

50 FTGSR70C10 449,4 70 10 53 113,5 361 361 63,8 3502 24,5 1,79 1,44 1,865 182,0 

51 FTGSR90C10 613,5 90 10 53 123 464,8 464,8 70,1 2318 32 2,26 1,71 1,598 120,5 

52 FTGSR10C15 428 10 15 53 114,4 413,5 413,5 58,5 5368 3,5 1,7 1,64 2,058 243,3 

53 FTGSR40C15 427,4 40 15 49,5 116,4 374,9 374,9 60 3588 14 1,91 1,67 1,940 186,4 

54 FTGSR60C15 553,8 60 15 53 120,4 457,7 457,7 63,5 3506 21 2,08 1,72 1,802 158,9 

55 FTGSR70C15 397,1 70 15 49,5 114,1 317,7 317,7 64,5 2744 25 1,81 1,45 1,769 142,6 

56 FTGSR90C15 460,7 90 15 49,3 120,1 349 349 72,4 2088 32 2,01 1,52 1,659 109,4 

57 FTGSR10C20 325,3 10 20 49,5 112,4 314,3 314,3 56,2 5416 3,5 1,5 1,45 2,064 245,5 

58 FTGSR40C20 353,9 40 20 49,5 113 310,4 310,4 56,5 3914 14 1,63 1,43 2,016 203,4 

59 FTGSR60C20 353,9 60 20 53 116 442,9 442,9 59 2756 -20,1 1,38 1,73 1,902 143,2 

60 FTGSR70C20 421,3 70 20 49,5 115 337 337 62 2410 25 1,9 1,52 1,758 125,2 

61 FTGSR90C20 493,3 90 20 49,5 113,9 373,7 373,7 75,6 1972 32 2,25 1,7 1,521 102,5 

62 FTGSR10C25 325,4 10 25 49,5 112,3 314,4 314,4 61,2 2890 3,5 1,51 1,45 1,894 150,2 

63 FTGSR40C25 373,7 40 25 49,5 112 327,8 327,8 60,5 2810 14 1,73 1,52 1,856 146,0 

64 FTGSR60C25 365,4 60 25 49,5 109 302 302 66,5 2674 21 1,74 1,44 1,699 139,0 

65 FTGSR70C25 465 70 25 49,5 115,9 372 372 65,2 2294 25 2,08 1,67 1,724 119,2 

66 FTGSR90C25 430,8 90 25 49,5 112,2 326,4 326,4 88,5 2200 32 2 1,51 1,282 99,7 
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Ek-Tablo 2.  

 

-THAW BEHAVIOR (DONMA-  

Sam
ple 
No 

Sample Name 

wet 
Weig

ht 
Befor
e Test 

Saturat
ion Sr% 

The 
Freeze-
Thaw 
Cycle 

Number 

D 
mm 

L  mm 

Dry 
Weight of 
Sample 
Before 
Test 

Dry 
Weight of 
Sample 

After Test 

Zama
n tp    

(Mikro 
Saniy

e) 

P 

a 

 

w % 

Doygun 
Birim 

Hacim 

gr/cm^3 

Kuru Birim 
Hacim 

gr/cm^3 

    
Vp km/s 

DENEY 

qu 

 

1 FTISR00C0 410,3 0 0 49,5 115 410,3 410,3 42,5 6198 0 1,85 1,85 2,7058824 322,070756 

2 FTISR20C0 427,3 20 0 49,5 114,2 416,9 416,9 44,5 6468 2,5 1,94 1,87 2,5662921 336,100944 

3 FTISR40C0 459,6 40 0 49,5 117,7 417,8 417,8 45 4652 10 2,03 1,81 2,6155556 241,73494 

4 FTISR70C0 474,2 70 0 49,5 111,6 403,6 403,6 49,5 3418 17,5 2,21 1,91 2,2545455 177,611785 

5 FTISR90C0 521,7 90 0 49,5 117,9 425,9 425,9 49,8 4024 22,5 2,3 1,81 2,3674699 209,101762 

6 FTISR00C5 398,3 0 5 49,5 117 398,3 398,3 47 3500 0 1,77 1,82 2,4893617 181,872805 

7 FTISR10C5 432 10 5 49,5 116,1 421,5 421,5 42 9122 2,5 1,93 1,84 2,7642857 474,012494 

8 FTISR20C5-1 395 20 5 53,2 115,3 376,1 376,1 51,4 3160 5 1,54 1,6 2,2431907 142,158861 

9 FTISR20C5-2 510 20 5 49,5 114,1 485,9 485,9 40,6 9972 5 2,32 1,87 2,8103448 518,181604 

10 FTISR30C5-1 384 30 5 53 113,3 357,2 357,2 63,5 2918 7,5 1,54 1,64 1,784252 132,264613 

11 FTISR30C5-2 505,6 30 5 49,5 119 470,3 470,3 50,1 5536 7,5 2,21 1,79 2,3752495 287,670814 

12 FTISR40C5-1 420 40 5 53 114,3 415,7 415,7 42,5 8676 1 1,67 1,63 2,6894118 393,258323 

13 FTISR40C5-2 492 40 5 49,5 120,1 487,3 487,3 51,3 7952 1 2,13 1,78 2,3411306 413,215013 

14 FTISR50C5-1 473,4 50 5 49,5 115 420,7 420,7 52,5 5264 12,5 2,14 1,85 2,1904762 273,536699 

15 FTISR50C5-2 481,7 50 5 49,5 116,2 428,2 428,2 49,4 4888 12,5 2,15 1,83 2,3522267 253,998363 

16 FTISR60C5-1 468,5 60 5 49,5 113,7 407,4 407,4 43,8 4310 15 2,14 1,88 2,5958904 223,963369 

17 FTISR60C5-2 443 60 5 49,5 115,6 385,2 385,2 55,8 3036 15 1,99 1,84 2,0716846 157,761667 

18 FTISR70C5-1 559 70 5 53 117,1 475,9 475,9 50,2 5738 17,5 2,16 1,59 2,3326693 260,087167 

19 FTISR70C5-2 461 70 5 49,5 117,5 392,3 392,3 55,2 4018 17,5 2,04 1,81 2,1286232 208,78998 

20 FTISR80C5-1 434,8 80 5 49,5 114,6 362,3 362,3 74 2000 20 1,97 1,86 1,5486486 103,927317 

21 FTISR80C5-2 493,6 80 5 49,6 110,6 411,3 411,3 44 3572 20 2,31 1,92 2,5136364 184,866499 

22 FTISR90C5-1 604,7 90 5 53 115,3 493,6 493,6 43,7 7876 22,5 2,38 1,61 2,6384439 356,996606 
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Ek-Tablo 2. si (Devam) 

 

23 FTISR90C5-2 526,6 90 5 49,5 117,5 429,1 429,1 47 5380 22,7 2,33 1,81 2,5 279,564483 

24 FTISR100C5-1 627,4 100 5 53 116,7 501,9 501,9 44 9380 25 2,44 1,59 2,6522727 425,168634 

25 FTISR100C5-2 501,4 100 5 49,4 111,6 401,1 401,1 47,5 4484 25 2,34 1,92 2,3494737 233,94934 

26 FTISR10C10 428,8 10 10 49,4 114 418,4 418,4 44,7 7604 2,5 1,96 1,88 2,5503356 396,733002 

27 FTISR40C10 457,3 40 10 49,4 113 415,7 415,7 43,5 8774 10 2,11 1,89 2,5977011 457,776876 

28 FTISR60C10 430 60 10 49,4 111,3 373,9 373,9 51,6 4184 15 2,02 1,92 2,1569767 218,297065 

29 FTISR70C10 563 70 10 53,1 117,7 479,4 479,4 50,7 9644 17,4 2,16 1,57 2,321499 435,490092 

30 FTISR90C10 530 90 10 49,5 113,5 432,7 432,7 36,5 7396 22,5 2,43 1,88 3,109589 384,323219 

31 FTISR10C15 408,4 10 15 49,3 119 398,4 398,4 46,3 5270 2,5 1,8 1,81 2,5701944 276,074882 

32 FTISR40C15 484,3 40 15 49,4 120,5 440,3 440,3 42 6894 10 2,1 1,78 2,8690476 359,689284 

33 FTISR60C15 433,3 60 15 49,5 113,4 376,8 376,8 51,5 4846 15 1,99 1,88 2,2019417 251,81589 

34 FTISR70C15 423 70 15 49,1 114,7 359,8 359,8 65,5 1935 17,6 1,95 1,89 1,751145 102,194637 

35 FTISR90C15 532 90 15 49,4 117,2 434,2 434,2 49 6560 22,5 2,37 1,83 2,3918367 342,263085 

36 FTISR10C20 444,2 10 20 49,3 117,2 433,4 433,4 43 6928 2,5 1,99 1,83 2,7255814 362,931078 

37 FTISR40C20 500,7 40 20 49,4 115,8 455,2 455,2 39,5 7450 10 2,26 1,85 2,9316456 388,698168 

38 FTISR60C20 473,1 60 20 49,3 115,8 411,4 411,4 51,1 5118 15 2,14 1,86 2,2661448 268,112191 

39 FTISR70C20 448,4 70 20 49 118,5 381,6 381,6 62,5 4250 17,5 2,01 1,84 1,896 225,375596 

40 FTISR90C20 478,6 90 20 49,2 117,7 390,7 390,7 53 5446 22,5 2,14 1,83 2,2207547 286,455754 

41 FTISR10C25 438 10 25 49,4 116,2 427,3 427,3 38,5 9520 2,5 1,97 1,84 3,0181818 496,698867 

42 FTISR40C25 415,9 40 25 49,2 113,7 378,1 378,1 57,4 3990 10 1,92 1,9 1,9808362 209,871182 

43 FTISR60C25 427,7 60 25 49,3 111 371,9 371,9 45,4 6450 15 2,02 1,94 2,4449339 337,89051 

44 FTISR70C25 495 70 25 49,4 115 421,2 421,2 47,5 4860 17,5 2,25 1,86 2,4210526 253,566858 

45 FTISR90C25 511 90 25 49,4 113,3 416,9 416,9 43,2 5904 22,6 2,35 1,89 2,6226852 308,036776 

-Thaw Cycle)= 2 saat -
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Ek-Tablo  3. -       -18
o
C ve  8 saat +32

 o
C)      

           

 

 

NO. 

FTG=freze-thaw 

 

SR=Doygunluk 

 

DENEY  

 

 gr 

  

su 

 

 w %  

SUYA 

DOY GUN 

LUK 

Sr  % 

 

Donma-

 

 

 

Diameter  

D (mm) 

BOY  

Length  

L (mm)  

DENEY  

 

KURU 

 (g)  

DENEY 

 

KURU B.H 

 

 (gr/cm^3) 

DENEY 

 

Doygun B.H 

 

 (gr/cm^3) 

 

  

 

gr/cm^3 

 Poro 

sitesi 

  

n 

 Zaman 

(Micro  

Second)  

  

Tp 

Vp 

(Km/s) 

  

   

(Km/s) 

P 

Max load 

 

 

UCS 

Tek 

eksenli 

 

 

 

TANIMI 

Rock 

Description 

1 
FTGSR70C00-1 453,70 12,89 74 0 53,0 117,0 401,9 1,56 1,76 2,54 0,39 63,6 1,84 5318 241 

 

 

2 
FTGSR70C00-2 500,40 10,98 82 0 53,1 118,5 450,9 1,72 1,91 2,57 0,33 59,3 1,998 4810 217,2 

 

 

3 
FTGSR70C5-1 449,80 12,03 72 5 53,1 113,2 401,5 1,6 1,79 2,55 0,37 78,1 1,449 4834 218,3 

 

 

4 
FTGSR70C5-2 459,80 11,63 70 5 53,1 116,0 411,9 1,6 1,79 2,55 0,37 78,7 1,474 4680 211,3 

 

 

5 
FTGSR70C10-1 461,80 12,14 76 10 53,2 114,8 411,8 1,61 1,81 2,54 0,37 75,6 1,519 3550 159,7 

 

 

6 
FTGSR70C10-2 474,80 11,64 75 10 53,2 116,0 425,3 1,65 1,84 2,57 0,36 81,4 1,425 3968 178,5 

 

 

17 FTGSR70C15(7)-

2 
378,80 13,31 75 15 49,3 113,0 334,3 1,55 1,76 2,56 0,39 75,1 1,505 3520 184,4 

 

 

8 
FTGSR70C15-2 424,70 14,23 74 15 53,0 113,2 371,8 1,49 1,7 2,53 0,41 84,5 1,34 3360 152,3 

 

 

9 
FTGSR70C20-1 519,80 9,55 72 20 53,2 122,0 474,5 1,75 1,92 2,57 0,32 73,5 1,66 3910 175,9 

 

 

10 
FTGSR70C20-2 422,30 13,55 70 20 53,1 112,3 371,9 1,5 1,7 2,54 0,41 84,8 1,324 3610 163 

 

 

11 
FTGSR70C25-1 464,00 11,27 71 25 53,2 115,6 417,0 1,62 1,81 2,54 0,36 75,4 1,533 3544 159,4 

 

 

12 
FTGSR70C25-2 468,30 9,70 74 25 53,2 110,0 426,9 1,75 1,92 2,57 0,32 79,5 1,384 3498 157,4 

 

 

13 
FTGSR70C30-1 411,60 16,73 74 30 53,1 115,5 352,6 1,38 1,61 2,53 0,45 100 1,155 3236 146,1 

 

 

14 
FTGSR70C30-2 451,50 11,56 76 30 53,0 112,0 404,7 1,64 1,83 2,54 0,35 72,3 1,549 3240 146,9 

 

 

15 
FTGSR70C35-1 468,80 12,10 73 35 53,1 118,0 418,2 1,6 1,79 2,54 0,37 120 0,983 2232 100,8 

 

 

16 
FTGSR70C35-2 500,30 9,14 71 35 53,0 117,0 458,4 1,78 1,94 2,58 0,31 150 0,78 2200 99,7 
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Ek-Tablo  3. -       -18
o
C ve  8 saat +32

 o
C)               

  

  

 

NO. 

Sample 

No. 

FTG=freze-thaw 

 

SR=saturation 

C=cycle 

DENEY  

 

 

Wet Weight of 

Sample  

Before Test  

(g)  

 su 

 

  

  

w % 

  

SUYA 

DOY GUN 

LUK 

% 

Saturation 

% 

Sr 

 

 

The 

Number  

of Cycle  

Donma 

 

 

Diameter  

D  

(mm)  

  

  

BOY  

Length  

L  

(mm)  

  

  

DENEY  

 

KURU 

 

Dry Weight 

of Sample  

Before Test 

(g)  

DENEY  

 

KURU B.H 

 

(gr/cm^3) 

DENEY  

 

Doygun B.H 

 

(gr/cm^3) 

 

  

 

(gr/cm^3) 

 Poro 

sitesi 

 n 

  

 ZAMAN 

Tp 

(Mikro 

saniye) 

DENEY 

SONRASI            

Vp 

(Km/s) 

 

P   

Max load 

 

  

  

  

  

DENEY 

SONRA

SI     

UCS 

 

  

  

 

TANIMI 

Rock  

Description  

  

  

1 

 
FTISR70C00-1 499,60 10,19 129 0 49,50 122,00 453,40 1,93 2,13 2,56 0,25 40,4 3,02 8749 454,6 

 

incesu Tuff 

2 FTISR70C00-2 473,70 9,30 119 0 49,50 115,00 433,40 1,96 2,14 2,57 0,24 43,2 2,662 7652 397,6 
 

incesu Tuff 

3 FTISR70C5-1 478,20 10,08 134 5 49,50 116,00 434,40 1,95 2,14 2,55 0,24 46,6 2,489 8772 455,8 
 

incesu Tuff 

4 FTISR70C5-2 478,80 9,17 117 5 49,50 115,00 438,60 1,98 2,16 2,6 0,24 40 2,875 6866 356,8 
 

incesu Tuff 

5 FTISR70C10-1 499,00 9,79 128 10 49,50 121,00 454,50 1,95 2,14 2,56 0,24 47 2,574 8950 465,1 
 

incesu Tuff 

6 FTISR70C10-2 400,50 12,85 124 10 49,50 102,50 354,90 1,8 2,03 2,57 0,3 46,3 2,214 7562 392,9 
 

incesu Tuff 

17 FTISR70C15-1 438,30 10,38 89 15 49,50 115,70 397,10 1,78 1,97 2,56 0,3 49,7 2,328 9304 483,5 
 

incesu Tuff 

8 FTISR70C15-2 481,20 10,54 132 15 49,50 117,00 435,30 1,93 2,14 2,58 0,25 47,3 2,474 8152 423,6 
 

incesu Tuff 

9 FTISR70C20-1 502,40 9,74 127 20 49,50 121,80 457,80 1,95 2,14 2,56 0,24 58,4 2,086 6148 319,5 
 

incesu Tuff 

10 FTISR70C20-2 459,00 10,42 123 20 49,50 113,30 415,70 1,91 2,11 2,57 0,26 48 2,36 7180 373,1 
 

incesu Tuff 

11 FTISR70C25-1 439,30 10,05 82 25 49,50 117,20 399,20 1,77 1,95 2,56 0,31 56,5 2,074 3000 155,9 
 

incesu Tuff 

12 FTISR70C25-2 451,00 8,91 102 25 49,50 111,40 414,10 1,93 2,1 2,57 0,25 52,2 2,134 4894 254,3 
incesu  

incesu Tuff 

13 FTISR70C30-1 443,30 9,65 77 30 49,50 118,50 404,30 1,77 1,94 2,56 0,31 75,5 1,57 2172 112,9 
 

incesu Tuff 

14 FTISR70C30-2 494,30 10,14 118 30 49,50 122,50 448,80 1,9 2,1 2,56 0,26 65 1,885 3226 167,6 
 

incesu Tuff 

15 FTISR70C35-1 448,80 9,65 84 35 49,50 117,50 409,30 1,81 1,98 2,56 0,29 190 0,618  10 
 

incesu Tuff 

16 FTISR70C35-2 466,30 9,90 117 35 49,50 114,70 424,30 1,92 2,11 2,57 0,25 202 0,568  10 
 

incesu Tuff 
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Ek-Tablo  4. Ka   ASTM 5313-92 

 

  

NO. 

Sample 

No. 

FTG=freze-thaw 

 

SR=saturation 

C=cycle 

DENEY 

 

 

(g) 

 

 

 

 

w % 

 

SUYA 

DOY GUN 

LUK 

% 

Sr 

 

 

The Number 

of Cycle 

Donma 

 

 

Diameter 

D 

(mm) 

 

 

BOY 

Length 

L 

(mm) 

 

 

DENEY 

 

KURU 

 

(g) 

DENEY 

 

KURU B.H 

 

(gr/cm^3) 

DENEY 

 

Doygun B.H 

 

 

(gr/cm^3) 

 

 

 

 

 

gr/cm^3 

 

Poro 

sitesi 

 

n 

 

Tp 

(Micro  

Second) 

second) 

 

 

DENEY 

SONRASI 

Vp 

(Km/s) 

 

 

P  Max 

load 

 

 

 

 

 

DENEY 

SONRASI     

UCS 

 

 

 

 

 

 

TANIMI 

Rock 

Description 

 

 

1 
 

FTISR70C00-1 499,60 10,19 129 0 49,50 122,00 453,40 1,93 2,13 2,56 0,25 40,4 3,02 8749 454,6 
 

incesu Tuff 

2 FTISR70C00-2 473,70 9,30 119 0 49,50 115,00 433,40 1,96 2,14 2,57 0,24 43,2 2,662 7652 397,6 
 

incesu Tuff 

3 FTISR70C5-1 478,20 10,08 134 5 49,50 116,00 434,40 1,95 2,14 2,55 0,24 46,6 2,489 8772 455,8 
 

incesu Tuff 

4 FTISR70C5-2 478,80 9,17 117 5 49,50 115,00 438,60 1,98 2,16 2,6 0,24 40 2,875 6866 356,8 
 

incesu Tuff 

5 FTISR70C10-1 499,00 9,79 128 10 49,50 121,00 454,50 1,95 2,14 2,56 0,24 47 2,574 8950 465,1 
 

incesu Tuff 

6 FTISR70C10-2 400,50 12,85 124 10 49,50 102,50 354,90 1,8 2,03 2,57 0,3 46,3 2,214 7562 392,9 
 

incesu Tuff 

17 FTISR70C15-1 438,30 10,38 89 15 49,50 115,70 397,10 1,78 1,97 2,56 0,3 49,7 2,328 9304 483,5 
 

incesu Tuff 

8 FTISR70C15-2 481,20 10,54 132 15 49,50 117,00 435,30 1,93 2,14 2,58 0,25 47,3 2,474 8152 423,6 
 

incesu Tuff 

9 FTISR70C20-1 502,40 9,74 127 20 49,50 121,80 457,80 1,95 2,14 2,56 0,24 58,4 2,086 6148 319,5 
 

incesu Tuff 

10 FTISR70C20-2 459,00 10,42 123 20 49,50 113,30 415,70 1,91 2,11 2,57 0,26 48 2,36 7180 373,1 
 

incesu Tuff 

11 FTISR70C25-1 439,30 10,05 82 25 49,50 117,20 399,20 1,77 1,95 2,56 0,31 56,5 2,074 3000 155,9 
 

incesu Tuff 

12 FTISR70C25-2 451,00 8,91 102 25 49,50 111,40 414,10 1,93 2,1 2,57 0,25 52,2 2,134 4894 254,3 
 

incesu Tuff 

13 FTISR70C30-1 443,30 9,65 77 30 49,50 118,50 404,30 1,77 1,94 2,56 0,31 75,5 1,57 2172 112,9 
 

incesu Tuff 

14 FTISR70C30-2 494,30 10,14 118 30 49,50 122,50 448,80 1,9 2,1 2,56 0,26 65 1,885 3226 167,6 
 

incesu Tuff 

15 FTISR70C35-1 448,80 9,65 84 35 49,50 117,50 409,30 1,81 1,98 2,56 0,29 190 0,618  10 
 

incesu Tuff 

16 FTISR70C35-2 466,30 9,90 117 35 49,50 114,70 424,30 1,92 2,11 2,57 0,25 202 0,568 
 

10 
 

incesu Tuff 
-18Derece ve  8 saat +32  Derece)   
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Ek-Tablo  5. -  Islanma-  

 

Islanma Kuruma Deneyi Wetting-Draying Test ASTM 5313-04 

    

No  

 

Islanma-

Kuruma 

 (mm) 

Boy L 

(mm) A k (gr)           B ((A-B)/A)*100 Deney Sonu BHA 

Deney 

Sonu Tek 

Eksenli  

Kuvveti 

(kg) 

Deney Sonu Tek 

  

1 WDIC00-1 0 49,5 116,7 412,3 412,3 100 1,83587116 7812 405,9401  

2 WDIC00-2 0 49,5 118,4 416,3 416,3 100 1,827066814 7894 410,2011  

3 WDIC10-1 10 49,5 119,3 434,8 434,8 100 1,893864104 6560 340,8816  

4 WDIC10-2 10 49,5 118,1 409,6 409,6 100 1,802228159 5598 290,8926  

5 WDIC20-1 20 49,5 116 430,4 430,4 100 1,928030919 5096 264,8068  

6 WDIC20-2 20 49,5 114 423,2 423,2 100 1,92903687 7326 380,6858  

7 WDIC30-1 30 49,5 116,4 420,9 417,5 99,19220718 1,863816792 8110 421,4253  

8 WDIC30-2 30 49,5 116,2 429,9 429,4 99,88369388 1,920240534 10172 528,5743  

9 WDIC40-1 40 49,5 114,4 428,5 427,5 99,76662777 1,941823781 4582 238,0975  

10 WDIC40-2 40 49,5 117 430,2 429,5 99,83728498 1,907554818 4714 244,9567  

11 WDIC50-1 50 49,5 108,5 412,6 412,2 99,90305381 1,974140099 6366 330,8007  

12 WDIC50-2 50 49,5 117 437,8 437,6 99,95431704 1,943529658 7054 366,5516  

13 WDIC60-1 60 49,5 117 429,3 426,1 99,25460051 1,892454267 7598 394,8199  

14 WDIC60-2 60 49,5 120,3 439,8 434,8 98,8631196 1,87812126 7228 375,5933  

15 WDIC70-1 70 49,5 111,6 412,1 408,7 99,17495753 1,903006028 7938 412,4875  

16 WDIC70-2 70 49,5 116,6 425,8 422,4 99,20150305 1,882457066 5912 307,2091  

17 WDIC80-1 80 49,5 119,1 445,6 440,4 98,83303411 1,921477351 6546 340,1541  

18 WDIC80-2 80 49,5 117,2 448,2 442,8 98,79518072 1,963268603 6596 342,7523  
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EK-Tablo  6.   Is50e, Is50c ve Brt Ortalama  

 

 

Grup 

 

Eksenel 

Nokta 

Is50e (ort) 

Test 

Edilen 

N 

Nokta 

Is50c(ort) 

Test 

Edilen 

N 

Brazillian 

Brt  (ort) 

Test 

Edilen 

N 

 BB 0,571 11 0,439 16 1,047 13 

Gesi G 1,114 27 1,138 19 2,305 13 

incesu i 2,443 33 1,771 29 4,004 15 

Tomarza K 2,069 15 1,742 13 4,810 11 

Gesi P 0,409 12 0,609 12 1,380 14 

Tomarza S 1,105 10 0,864 13 2,505 15 

Tomarza SB 1,421 13 1,969 14 3,541 13 

Talas T 0,395 23 0,473 14 0,828 13 

Tomarza TB 0,874 39 0,862 18 2,084 18 

Tomarza TK 0,623 16 0,509 12 0,853 13 

Tomarza TP 2,091 12 0,940 12 4,323 12 

Tomarza TS 1,234 16 0,876 16 2,253 15 

Tomarza TV 1,199 14 1,373 13 2,361 14 

Gesi GP 0,473 14 0,423 16 1,245 12 

TOPLAM 

  

255 

 

217 

 

191 
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Ek-Tablo 7 Kayseri t  
  Grup Ornek D L W t P E UCS BHA n Vp Gs Is50e B

rt 
Is50

c 
1 Agirnas BB BB01 53,0 118,0 303,0 69.7 1856.00 2.93 8.250 11.410 .538 1.693 2.520 .570 1.0 .44 
2 Agirnas BB BB02 53,0 134,5 357,3 78.2

0 
2088.00 3.17 9.280 11.810 .522 1.720 2.520 .570 1.0

50 
.44 

3 Agirnas BB BB03 53,0 105,7 277,7 59.0
0 

2010.00 2.66 8.930 11.680 .527 1.792 2.520 .570 1.0
50 

.44 
4 Agirnas BB BB04 53,0 124,5 295,6 77.6

0 
1398.00 2.17 6.210 10.550 .573 1.604 2.520 .570 1.0

50 
.44 

5 Agirnas BB BB05 53,0 128,2 337,7 73.0
0 

2124.00 2.65 9.440 11.710 .526 1.756 2.520 .570 1.0
50 

.44 
6 Agirnas BB BB06 53,0 115,0 304,8 68.0

0 
1706.00 2.39 7.580 11.780 .523 1.691 2.520 .570 1.0

50 
.44 

7 Agirnas BB BB08 53,0 109,0 292,8 60.6
0 

2110.00 3.01 9.380 11.940 .517 1.799 2.520 .570 1.0
50 

.44 
8 Agirnas BB BB09 53,0 119,6 287,7 76.3

0 
1520.00 2.11 6.760 10.690 .567 1.567 2.520 .570 1.0

50 
.44 

9 Agirnas BB BB10 53,0 124,8 332,6 75.0
0 

1686.00 2.36 7.490 11.850 .521 1.664 2.520 .570 1.0
50 

.44 
10 Agirnas BB BB11 53,0 125,5 334,1 72.6

0 
1450.00 2.20 6.450 11.830 .521 1.729 2.520 .570 1.0

50 
.44 

11 Agirnas BB BB12 53,0 130,3 342,0 74.0
0 

1812.00 2.51 8.050 11.670 .528 1.761 2.520 .570 1.0
50 

.44 
12 Agirnas BB BB13 53,0 99,2 239,7 63.5

0 
1776.00 2.24 7.890 10.740 .565 1.562 2.520 .570 1.0

50 
.44 

13 Agirnas BB BB14 53,0 98,0 238,0 70.3
0 

1814.00 2.30 8.060 10.800 .563 1.394 2.520 .570 1.0
50 

.44 
14 Agirnas BB BB15 53,0 125,3 319,1 84.2

0 
1200.00 2.01 5.330 11.320 .542 1.488 2.520 .570 1.0

50 
.44 

15 Agirnas BB BB16 53,0 137,0 350,9 78.7
0 

1844.00 2.76 8.200 11.390 .539 1.741 2.520 .570 1.0
50 

.44 
16 Agirnas BB BB17 53,0 115,3 307,0 62.7

0 
1948.00 2.63 8.660 11.840 .521 1.839 2.520 .570 1.0

50 
.44 

17 Agirnas BB BB18 53,0 134,0 350,0 76.1
0 

1370.00 2.19 6.090 11.610 .530 1.761 2.520 .570 1.0
50 

.44 
18 Agirnas BB BB19 53,0 118,4 299,5 77.5

0 
1518.00 1.97 6.750 11.240 .545 1.528 2.520 .570 1.0

50 
.44 

19 Agirnas BB BB21 53,0 108,2 278,2 69.9
0 

1585.00 2.00 7.050 11.430 .538 1.548 2.520 .570 1.0
50 

.44 
20 Agirnas BB BB22 53,0 116,0 306,1 64.1

0 
2068.00 2.53 9.190 11.730 .525 1.810 2.520 .570 1.0

50 
.44 

21 Agirnas BB BB23 53,0 119,7 306,0 68.7
0 

1698.00 2.17 7.550 11.360 .540 1.742 2.520 .570 1.0
50 

.44 
22 Agirnas BB BB24 53,0 121,9 326,2 75.1

0 
1546.00 2.07 6.870 11.890 .519 1.623 2.520 .570 1.0

50 
.44 

23 Gesi G G-001 53,0 113,0 461,6 44.9
0 

7718.00 8.03 34.310 18.160 .271 2.517 2.540 1.110 2.3
00 

1.14 
24 Gesi G G-002 53,0 105,0 393,3 44.9

0 
8364.00 8.48 37.180 16.650 .332 2.339 2.540 1.110 2.3

00 
1.14 

25 Gesi G G-003 53,0 115,0 430,5 56.6
0 

4052.00 6.37 18.010 16.640 .332 2.032 2.540 1.110 2.3
00 

1.14 
26 Gesi G G-004 53,0 117,4 464,6 50.8

0 
8106.00 7.54 36.030 17.590 .294 2.311 2.540 1.110 2.3

00 
1.14 

27 Gesi G G-005 49,5 114,2 311,8 61.0
0 

2068.00 4.79 10.540 13.910 .441 1.872 2.540 1.110 2.3
00 

1.14 
28 Gesi G G-006 53,0 116,5 432,9 63.2

0 
4366.00 5.68 19.410 16.520 .337 1.843 2.540 1.110 2.3

00 
1.14 

29 Gesi G G-007 49,5 114,8 375,2 56.9
0 

3320.00 6.23 16.920 16.650 .331 2.018 2.540 1.110 2.3
00 

1.14 
30 Gesi G G-008 49,5 111,5 311,9 58.3

0 
2922.00 4.84 14.890 14.250 .428 1.913 2.540 1.110 2.3

00 
1.14 

31 Gesi G G-009 49,5 113,0 316,6 58.7
0 

4726.00 6.69 24.080 14.280 .427 1.925 2.540 1.110 2.3
00 

1.14 
32 Gesi G G-010 53,0 124,6 463,5 58.5

0 
7924.00 7.76 35.220 16.540 .336 2.130 2.540 1.110 2.3

00 
1.14 

33 Gesi G G-011 53,0 119,4 341,0 79.4
0 

3486.00 4.90 15.500 12.690 .490 1.504 2.540 1.110 2.3
00 

1.14 
34 Gesi G G-013 53,0 116,5 429,7 70.2

0 
4868.00 5.35 21.640 16.400 .342 1.660 2.540 1.110 2.3

00 
1.14 

35 Gesi G G-014 49,5 112,1 309,8 61.3
0 

3926.00 5.25 20.010 14.080 .435 1.829 2.540 1.110 2.3
00 

1.14 

 

 

D     (mm) 

L     

W    

t      s) 

P      

E      
3
) 

n      = Karotun Porozite (Birimsiz) 

Vp    

Gs     

Is50e  =Karotun ortalama e  

Is50c   

Brt    

        

G       

GP     

T         

SB      

TS      

K        

TK      

BB      

TV      

TP      =To  

P         
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Ek-Tablo   
  Grup Ornek D L W t P E UCS BHA n Vp Gs Is50e Brt Is5

 36 Gesi G G-015 49,5 113,2 365,3 55.5
0 

3132.00 5.93 15.960 16.440 .340 2.040 2.540 1.110 2.300 1.14 
37 Gesi G G-016 49,5 110,2 309,1 61.8

0 
3172.00 4.72 16.160 14.290 .426 1.783 2.540 1.110 2.300 1.14 

38 Gesi G G-017 53,0 111,0 387,6 70.5
0 

3008.00 4.51 13.370 15.520 .377 1.574 2.540 1.110 2.300 1.14 
39 Gesi G G-018 53,0 110,0 410,3 66.4

0 
3352.00 4.05 14.900 16.580 .334 1.657 2.540 1.110 2.300 1.14 

40 Gesi G G-019 54,0 113,0 406,4 51.5
0 

7040.00 6.92 30.150 15.400 .382 2.194 2.540 1.110 2.300 1.14 
41 Gesi G G-020 53,0 115,0 354,1 73.5

0 
3802.00 4.34 16.900 13.690 .451 1.565 2.540 1.110 2.300 1.14 

42 Gesi G G-021 53,0 116,2 384,3 61.9
0 

3706.00 4.26 16.470 14.700 .410 1.877 2.540 1.110 2.300 1.14 
43 Gesi G G-022 53,0 117,0 457,5 46.2

0 
7914.00 8.18 35.180 17.380 .302 2.532 2.540 1.110 2.300 1.14 

44 Gesi G G-023 53,0 123,0 483,8 44.6
0 

8152.00 8.17 36.240 17.480 .298 2.758 2.540 1.110 2.300 1.14 
45 Gesi G G-024 53,3 115,9 437,4 63.8

0 
3230.00 6.09 14.200 16.590 .334 1.817 2.540 1.110 2.300 1.14 

46 Gesi G G-025 53,0 116,3 413,3 72.4
0 

2652.00 4.85 11.790 15.800 .366 1.606 2.540 1.110 2.300 1.14 
47 Gesi G G-026 53,0 114,0 402,5 64.2

0 
3462.00 4.86 15.390 15.690 .370 1.776 2.540 1.110 2.300 1.14 

48 Gesi G G-027 53,0 117,0 417,9 72.2
0 

4296.00 5.87 19.100 15.880 .363 1.620 2.540 1.110 2.300 1.14 
49 Gesi G G-028 53,2 118,0 452,7 52.9

0 
6288.00 7.02 27.740 16.930 .321 2.231 2.540 1.110 2.300 1.14 

50 Gesi G G-029 53,3 115,5 438,5 62.2
0 

3656.00 5.73 16.070 16.690 .330 1.857 2.540 1.110 2.300 1.14 
51 Gesi G G-030 53,0 120,5 469,7 62.4

0 
3778.00 6.32 16.790 17.330 .304 1.931 2.540 1.110 2.300 1.14 

52 Gesi G G-031 53,0 116,0 451,5 50.1
0 

6184.00 6.88 27.490 17.300 .305 2.315 2.540 1.110 2.300 1.14 
53 Gesi G G-032 53,1 116,0 424,8 70.7

0 
4302.00 6.19 19.050 16.220 .349 1.641 2.540 1.110 2.300 1.14 

54 Gesi G G-033 53,2 113,0 361,0 78.6
0 

4206.00 5.63 18.560 14.090 .434 1.438 2.540 1.110 2.300 1.14 
55 Gesi G G-034 53,0 122,5 463,2 55.2

0 
3774.00 6.21 16.780 16.810 .325 2.219 2.540 1.110 2.300 1.14 

56 Gesi G G-035 53,0 112,0 417,5 60.2
0 

3564.00 5.72 15.840 16.570 .335 1.860 2.540 1.110 2.300 1.14 
57 Gesi G G-036 53,5 119,5 449,9 53.8

0 
4192.00 5.49 18.290 16.420 .341 2.221 2.540 1.110 2.300 1.14 

58 Gesi G G-037 49,5 121,0 354,4 63.4
0 

3084.00 4.10 15.720 14.930 .401 1.909 2.540 1.110 2.300 1.14 
59 Gesi G G-038 53,0 114,0 404,2 69.6

0 
2834.00 5.29 12.600 15.760 .367 1.638 2.540 1.110 2.300 1.14 

60 Gesi G G-039 53,0 115,7 405,2 62.6
0 

3578.00 6.04 15.900 15.570 .375 1.848 2.540 1.110 2.300 1.14 
61 Gesi G G-040 49,5 112,5 311,7 59.2

0 
2458.00 5.79 12.530 14.120 .433 1.900 2.540 1.110 2.300 1.14 

62 Gesi G G-041 53,0 114,9 470,5 39.4
0 

8278.00 8.14 36.800 18.200 .269 2.916 2.540 1.110 2.300 1.14 
63 Gesi G G-042 53,0 114,9 378,0 72.5

0 
3000.00 4.34 13.340 14.620 .413 1.585 2.540 1.110 2.300 1.14 

64 Gesi G G-043 53,0 111,2 433,6 44.7
0 

8130.00 8.25 36.140 17.330 .304 2.488 2.540 1.110 2.300 1.14 
65 Gesi G G-044 53,0 114,9 468,8 50.6

0 
7680.00 7.47 34.140 18.140 .272 2.271 2.540 1.110 2.300 1.14 

66 Gesi G G-045 53,0 114,0 439,6 52.0
0 

5270.00 6.49 23.430 17.140 .312 2.192 2.540 1.110 2.300 1.14 
67 Gesi G G-046 53,0 112,0 368,4 67.8

0 
3036.00 4.16 13.500 14.620 .413 1.652 2.540 1.110 2.300 1.14 

68 Gesi G G-047 49,5 111,4 310,4 60.1
0 

2478.00 4.75 12.630 14.200 .430 1.854 2.540 1.110 2.300 1.14 
69 Gesi G G-048 53,0 114,9 439,0 57.5

0 
6058.00 6.50 26.930 16.980 .318 1.998 2.540 1.110 2.300 1.14 

70 Gesi G G-049 53,0 116,3 456,9 50.6
0 

7542.00 8.16 33.520 17.460 .299 2.298 2.540 1.110 2.300 1.14 
71 Gesi G G-050 53,0 112,0 364,9 71.0

0 
3786.00 4.30 16.830 14.480 .419 1.577 2.540 1.110 2.300 1.14 

72 Gesi G G-051 53,0 112,0 360,5 67.9
0 

3656.00 4.38 16.250 14.310 .426 1.649 2.540 1.110 2.300 1.14 
73 Gesi G G-052 49,5 113,9 316,5 59.8

0 
3698.00 5.53 18.840 14.160 .432 1.905 2.540 1.110 2.300 1.14 

74 Gesi G G-053 49,5 114,9 347,5 63.3
0 

3460.00 6.79 17.630 15.410 .381 1.815 2.540 1.110 2.300 1.14 
75 Gesi G G-054 49,8 110,5 356,4 55.6

0 
5564.00 6.66 28.010 16.240 .348 1.987 2.540 1.110 2.300 1.14 

76 Gesi G G-055 53,0 112,0 362,9 70.2
0 

3100.00 6.05 13.780 14.400 .422 1.595 2.540 1.110 2.300 1.14 
77 Gesi G G-056 53,0 112,1 405,7 51.6

0 
7032.00 7.81 31.260 16.090 .354 2.172 2.540 1.110 2.300 1.14 

78 Gesi G G-057 50,0 119,0 346,8 65.0
0 

4130.00 6.19 20.630 14.560 .416 1.831 2.540 1.110 2.300 1.14 
79 Gesi G G-058 49,5 116,0 373,5 58.3

0 
5174.00 6.79 26.370 16.410 .341 1.990 2.540 1.110 2.300 1.14 

80 Gesi G G-059 49,5 110,8 358,6 55.2
0 

4922.00 6.96 25.080 16.490 .338 2.007 2.540 1.110 2.300 1.14 
81 Gesi G G-060 53,0 116,0 407,9 56.3

0 
7074.00 6.94 31.440 15.630 .372 2.060 2.540 1.110 2.300 1.14 

82 Gesi G G-061 53,0 120,3 433,0 65.1
0 

3752.00 6.19 16.680 16.000 .358 1.848 2.540 1.110 2.300 1.14 
83 Gesi G G-062 53,0 117,5 464,5 55.6

0 
6044.00 7.41 26.870 17.570 .295 2.113 2.540 1.110 2.300 1.14 

84 Gesi G G-063 53,0 111,6 412,6 63.5
0 

3990.00 5.44 17.740 16.430 .340 1.757 2.540 1.110 2.300 1.14 
85 Gesi G G-064 53,0 110,4 407,3 69.5

0 
2648.00 4.65 11.770 16.400 .342 1.588 2.540 1.110 2.300 1.14 

86 Gesi G G-065 53,0 119,4 445,0 64.3
0 

4596.00 5.25 20.430 16.570 .335 1.857 2.540 1.110 2.300 1.14 
87 Gesi G G-066 49,5 116,0 341,3 60.5

0 
1998.00 4.34 10.180 14.990 .398 1.917 2.540 1.110 2.300 1.14 

88 Gesi G G-067 49,5 109,4 344,1 51.5
0 

6614.00 7.68 33.700 16.030 .357 2.124 2.540 1.110 2.300 1.14 
89 Gesi G G-068 49,5 110,0 305,3 58.6

0 
2590.00 5.56 13.200 14.140 .432 1.877 2.540 1.110 2.300 1.14 

90 Gesi G G-069 49,5 110,0 305,1 60.4
0 

2674.00 4.62 13.630 14.130 .433 1.821 2.540 1.110 2.300 1.14 
91 Gesi G G-070 53,0 110,5 447,3 53.7

0 
6914.00 6.71 30.730 17.990 .278 2.058 2.540 1.110 2.300 1.14 

92 Gesi G G-071 53,0 119,0 472,2 50.3
0 

8422.00 8.06 37.440 17.640 .292 2.366 2.540 1.110 2.300 1.14 
93 Gesi G G-072 49,5 114,8 308,7 64.1

0 
2904.00 4.87 14.800 13.700 .450 1.791 2.540 1.110 2.300 1.14 

94 Gesi G G-073 49,5 119,0 349,1 52.3
0 

3544.00 6.39 18.060 14.950 .400 2.275 2.540 1.110 2.300 1.14 
95 Gesi G G-074 49,5 103,3 335,4 43.2

0 
7458.00 8.15 38.010 16.550 .336 2.391 2.540 1.110 2.300 1.14 

96 Gesi G G-076 49,5 114,9 316,3 61.2
0 

2172.00 4.39 11.070 14.030 .437 1.877 2.540 1.110 2.300 1.14 
97 Gesi G G-077 49,5 116,0 324,3 62.2

0 
2782.00 4.42 14.180 14.250 .428 1.865 2.540 1.110 2.300 1.14 

98 Gesi G G-078 49,5 113,0 315,9 61.9
0 

3386.00 4.26 17.250 14.250 .428 1.826 2.540 1.110 2.300 1.14 
99 Gesi G G-079 53,0 119,8 461,7 53.7

0 
6566.00 6.96 29.190 17.130 .312 2.231 2.540 1.110 2.300 1.14 

100 Gesi G G-080 53,0 113,8 377,8 54.6
0 

4262.00 4.99 18.950 14.760 .408 2.084 2.540 1.110 2.300 1.14 
101 Gesi G G-081 53,0 116,0 450,1 55.7

0 
4798.00 6.89 21.330 17.250 .308 2.083 2.540 1.110 2.300 1.14 

102 Gesi G G-082 53,0 121,4 437,0 65.3
0 

2914.00 4.32 12.950 16.000 .358 1.859 2.540 1.110 2.300 1.14 
103 Gesi G G-083 53,0 113,0 438,3 53.0

0 
5250.00 6.55 23.340 17.240 .308 2.132 2.540 1.110 2.300 1.14 

104 Gesi G G-084 53,0 120,0 454,9 55.8
0 

4612.00 7.18 20.500 16.850 .324 2.151 2.540 1.110 2.300 1.14 
105 Gesi G G-086 49,5 115,0 351,2 63.4

0 
2718.00 4.59 13.850 15.560 .375 1.814 2.540 1.110 2.300 1.14 

106 Gesi G G-087 49,5 113,0 312,0 62.5
0 

2964.00 4.60 15.100 14.070 .435 1.808 2.540 1.110 2.300 1.14 
107 Gesi G G-088 49,5 122,0 358,9 65.0

0 
2840.00 4.12 14.470 14.990 .398 1.877 2.540 1.110 2.300 1.14 

108 Gesi G G-089 53,0 116,0 420,6 62.5
0 

2214.00 4.41 9.840 16.120 .353 1.856 2.540 1.110 2.300 1.14 
109 Gesi G G-090 53,0 113,1 365,0 77.6

0 
2950.00 4.40 13.110 14.350 .424 1.457 2.540 1.110 2.300 1.14 

110 Gesi G G-091 53,0 113,1 424,1 59.2
0 

3850.00 5.48 17.110 16.670 .331 1.910 2.540 1.110 2.300 1.14 
111 Gesi G G-092 53,0 114,2 404,3 64.8

0 
2698.00 4.72 11.990 15.740 .368 1.762 2.540 1.110 2.300 1.14 

112 Gesi G G-093 49,5 111,2 307,4 55.5
0 

2862.00 4.30 14.580 14.090 .434 2.004 2.540 1.110 2.300 1.14 
113 Gesi G G-094 53,0 113,0 410,4 69.2

0 
4358.00 5.03 19.370 16.140 .352 1.633 2.540 1.110 2.300 1.14 
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 114 Gesi G G-095 49,5 120,0 393,3 58.4
0 

5828.00 6.59 29.700 16.700 .329 2.055 2.540 1.110 2.300 1.14 
115 Gesi G G-096 53,0 112,6 396,9 70.1

0 
2542.00 5.89 11.300 15.670 .371 1.606 2.540 1.110 2.300 1.14 

116 Gesi G G-097 53,0 114,9 396,0 61.6
0 

4170.00 6.77 18.540 15.320 .385 1.865 2.540 1.110 2.300 1.14 
117 Gesi G G-098 53,0 117,0 418,5 52.3

0 
3724.00 5.43 16.550 15.900 .362 2.237 2.540 1.110 2.300 1.14 

118 Gesi G G-099 49,5 114,9 314,3 62.2
0 

4406.00 5.85 22.450 13.940 .440 1.847 2.540 1.110 2.300 1.14 
119 Gesi G G-100 49,5 111,5 354,1 55.2

0 
2248.00 5.10 11.460 16.180 .350 2.020 2.540 1.110 2.300 1.14 

120 Gesi G G-101 53,0 114,5 441,3 59.1
0 

3124.00 6.26 13.890 17.130 .312 1.937 2.540 1.110 2.300 1.14 
121 Gesi G G-102 53,0 114,9 466,4 50.8

0 
7652.00 8.45 34.010 18.040 .276 2.262 2.540 1.110 2.300 1.14 

122 Gesi G G-103 53,0 116,0 450,4 50.7
0 

8028.00 8.29 35.690 17.260 .307 2.288 2.540 1.110 2.300 1.14 
123 Gesi G G-104 53,0 112,0 392,5 63.3

0 
3320.00 4.80 14.760 15.580 .375 1.769 2.540 1.110 2.300 1.14 

124 Gesi G G-105 53,0 117,0 450,3 56.6
0 

5306.00 6.48 23.590 17.110 .313 2.067 2.540 1.110 2.300 1.14 
125 Gesi G G-106 53,0 114,0 443,2 49.3

0 
4094.00 5.81 18.200 17.280 .306 2.312 2.540 1.110 2.300 1.14 

126 Gesi G G-107 53,0 112,0 397,9 62.9
0 

2546.00 5.25 11.320 15.790 .366 1.781 2.540 1.110 2.300 1.14 
127 Gesi G G-108 53,0 114,9 352,8 73.9

0 
3234.00 5.12 14.380 13.650 .452 1.555 2.540 1.110 2.300 1.14 

128 Gesi G G-109 53,0 116,0 364,8 60.3
0 

4128.00 5.53 18.350 13.980 .439 1.924 2.540 1.110 2.300 1.14 
129 Gesi G G-110 49,5 117,5 404,0 56.6

0 
5354.00 7.14 27.280 17.520 .297 2.076 2.540 1.110 2.300 1.14 

130 Gesi G G-111 53,0 114,9 346,1 65.2
0 

2798.00 4.00 12.440 13.390 .462 1.762 2.540 1.110 2.300 1.14 
131 Gesi G G-112 49,5 113,0 301,2 55.5

0 
2740.00 4.50 13.960 13.580 .455 2.036 2.540 1.110 2.300 1.14 

132 Gesi G G-113 49,5 101,1 359,8 45.1
0 

6796.00 8.35 34.630 18.140 .272 2.242 2.540 1.110 2.300 1.14 
133 Gesi G G-114 49,5 112,0 308,3 60.7

0 
2684.00 4.59 13.680 14.030 .437 1.845 2.540 1.110 2.300 1.14 

134 Gesi G G-115 53,0 114,0 405,6 65.8
0 

4936.00 5.61 21.940 15.820 .365 1.733 2.540 1.110 2.300 1.14 
135 Gesi G G-116 53,0 120,1 477,7 54.8

0 
7354.00 8.22 32.690 17.680 .290 2.192 2.540 1.110 2.300 1.14 

136 Gesi G G-117 53,0 116,3 468,9 51.4
0 

7134.00 8.27 31.710 17.920 .281 2.263 2.540 1.110 2.300 1.14 
137 Gesi G G-118 53,0 124,0 487,9 61.8

0 
3968.00 5.43 17.640 17.490 .298 2.006 2.540 1.110 2.300 1.14 

138 Gesi G G-130 53,0 114,9 364,4 77.5
0 

2710.00 5.60 12.050 14.100 .434 1.483 2.540 1.110 2.300 1.14 
139 Gesi G G-201 53,0 113,6 405,3 59.6

0 
3238.00 5.62 14.390 15.860 .363 1.906 2.540 1.110 2.300 1.14 

140 Gesi G G-202 53,0 112,8 394,7 63.1
0 

2486.00 5.19 11.050 15.550 .376 1.788 2.540 1.110 2.300 1.14 
141 Gesi G G-203 53,0 116,4 391,5 61.4

0 
2646.00 4.15 11.760 14.950 .400 1.896 2.540 1.110 2.300 1.14 

142 Gesi G G-204 53,0 120,3 379,4 69.8
0 

3496.00 4.77 15.540 14.020 .437 1.723 2.540 1.110 2.300 1.14 
143 Gesi G G-205 53,0 118,4 425,7 71.7

0 
3118.00 5.61 13.860 15.980 .358 1.651 2.540 1.110 2.300 1.14 

144 Gesi G G-206 53,0 114,8 435,2 58.1
0 

3078.00 5.68 13.680 16.850 .323 1.976 2.540 1.110 2.300 1.14 
145 Gesi G G-208 53,0 115,6 456,9 56.4

0 
5856.00 7.13 26.030 17.570 .295 2.050 2.540 1.110 2.300 1.14 

146 Gesi G G-210 53,0 115,8 396,8 62.1
0 

3398.00 4.28 15.100 15.230 .389 1.865 2.540 1.110 2.300 1.14 
147 incesu i i-001 53,0 118,0 475,3 39.1

0 
8392.00 9.74 37.300 17.900 .287 3.018 2.560 2.440 4.000 1.77 

148 incesu i i-002 49,0 113,0 406,8 42.3
0 

5870.00 9.50 30.530 18.720 .254 2.671 2.560 2.440 4.000 1.77 
149 incesu i i-003 49,5 113,5 419,7 42.4

0 
5860.00 8.77 29.860 18.840 .249 2.677 2.560 2.440 4.000 1.77 

150 incesu i i-004 49,0 121,5 445,4 48.9
0 

8134.00 9.78 42.300 19.060 .241 2.485 2.560 2.440 4.000 1.77 
151 incesu i i-005 49,5 117,0 420,3 44.5

0 
6258.00 8.90 31.890 18.310 .271 2.629 2.560 2.440 4.000 1.77 

152 incesu i i-006 49,5 110,9 367,4 46.8
0 

5788.00 8.65 29.500 16.880 .328 2.370 2.560 2.440 4.000 1.77 
153 incesu i i-007 49,5 112,2 408,8 42.2

0 
7032.00 10.16 35.830 18.570 .260 2.659 2.560 2.440 4.000 1.77 

154 incesu i i-008 49,5 116,0 420,4 46.9
0 

4874.00 8.41 24.840 18.470 .264 2.473 2.560 2.440 4.000 1.77 
155 incesu i i-009 49,5 114,0 423,1 42.2

0 
7988.00 10.20 40.710 18.910 .247 2.701 2.560 2.440 4.000 1.77 

156 incesu i i-010 49,5 118,0 407,6 40.3
0 

8944.00 10.88 45.580 17.600 .299 2.928 2.560 2.440 4.000 1.77 
157 incesu i i-011 49,5 117,9 399,8 51.7

0 
4192.00 8.05 21.360 17.280 .312 2.280 2.560 2.440 4.000 1.77 

158 incesu i i-012 49,5 114,0 418,8 40.0
0 

7974.00 10.23 40.630 18.720 .254 2.850 2.560 2.440 4.000 1.77 
159 incesu i i-013 49,0 112,2 416,6 39.6

0 
8760.00 11.10 45.560 19.310 .231 2.833 2.560 2.440 4.000 1.77 

160 incesu i i-014 49,5 111,0 405,0 42.2
0 

5432.00 8.41 27.680 18.590 .259 2.630 2.560 2.440 4.000 1.77 
161 incesu i i-015 49,5 118,0 406,0 41.3

0 
7200.00 9.64 36.690 17.530 .302 2.857 2.560 2.440 4.000 1.77 

162 incesu i i-016 49,5 115,5 431,5 41.2
0 

8990.00 10.78 45.810 19.040 .242 2.803 2.560 2.440 4.000 1.77 
163 incesu i i-017 49,5 116,0 377,5 53.0

0 
4186.00 8.09 21.330 16.580 .339 2.189 2.560 2.440 4.000 1.77 

164 incesu i i-018 49,5 117,0 435,0 42.8
0 

6782.00 10.06 34.560 18.950 .245 2.734 2.560 2.440 4.000 1.77 
165 incesu i i-019 49,5 118,7 442,1 43.4

0 
9428.00 10.47 48.040 18.980 .244 2.735 2.560 2.440 4.000 1.77 

166 incesu i i-020 49,0 111,0 374,7 45.0
0 

4698.00 8.74 24.430 17.560 .301 2.467 2.560 2.440 4.000 1.77 
167 incesu i i-021 49,0 115,0 386,3 46.8

0 
5508.00 7.87 28.640 17.470 .304 2.457 2.560 2.440 4.000 1.77 

168 incesu i i-022 50,0 117,0 436,5 44.8
0 

5108.00 8.84 25.510 18.630 .258 2.612 2.560 2.440 4.000 1.77 
169 incesu i i-023 49,5 118,3 432,0 42.5

0 
10804.00 11.46 55.060 18.610 .259 2.784 2.560 2.440 4.000 1.77 

170 incesu i i-024 49,5 114,0 428,0 38.5
0 

9846.00 11.58 50.170 19.130 .238 2.961 2.560 2.440 4.000 1.77 
171 incesu i i-025 49,5 116,0 428,9 41.8

0 
7072.00 8.99 36.040 18.840 .249 2.775 2.560 2.440 4.000 1.77 

172 incesu i i-026 49,5 116,7 438,6 38.7
0 

5580.00 8.58 28.440 19.150 .237 3.016 2.560 2.440 4.000 1.77 
173 incesu i i-027 49,5 116,0 425,4 43.6

0 
5766.00 8.20 29.380 18.690 .256 2.661 2.560 2.440 4.000 1.77 

174 incesu i i-028 49,5 116,0 407,0 53.0
0 

4100.00 8.40 20.890 17.880 .288 2.189 2.560 2.440 4.000 1.77 
175 incesu i i-029 49,0 115,0 387,5 45.8

0 
6476.00 8.68 33.680 17.520 .302 2.511 2.560 2.440 4.000 1.77 

176 incesu i i-030 49,0 116,0 381,4 51.4
0 

4936.00 8.07 25.670 17.100 .319 2.257 2.560 2.440 4.000 1.77 
177 incesu i i-031 49,0 112,0 395,8 42.5

0 
6148.00 9.01 31.970 18.380 .268 2.635 2.560 2.440 4.000 1.77 

178 incesu i i-032 49,0 121,0 420,7 47.2
0 

5304.00 8.99 27.580 18.080 .280 2.564 2.560 2.440 4.000 1.77 
179 incesu i i-033 49,5 115,0 410,2 45.1

0 
4100.00 7.83 20.890 18.180 .276 2.550 2.560 2.440 4.000 1.77 

180 incesu i i-034 49,5 113,2 407,5 42.7
0 

7254.00 8.83 36.970 18.340 .269 2.651 2.560 2.440 4.000 1.77 
181 incesu i i-035 49,0 117,5 432,8 42.6

0 
7040.00 9.24 36.610 19.160 .237 2.758 2.560 2.440 4.000 1.77 

182 incesu i i-036 49,5 118,0 441,0 42.8
0 

7988.00 9.73 40.710 19.040 .241 2.757 2.560 2.440 4.000 1.77 
183 incesu i i-037 49,5 122,0 388,0 57.7

0 
4042.00 7.98 20.600 16.210 .354 2.114 2.560 2.440 4.000 1.77 

184 incesu i i-038 49,5 114,5 431,3 39.6
0 

6804.00 8.51 34.670 19.200 .235 2.891 2.560 2.440 4.000 1.77 
185 incesu i i-039 49,5 116,0 406,2 41.6

0 
5240.00 7.91 26.700 17.840 .289 2.788 2.560 2.440 4.000 1.77 

186 incesu i i-040 49,5 112,0 417,5 40.6
0 

6230.00 9.76 31.750 19.000 .243 2.759 2.560 2.440 4.000 1.77 
187 incesu i i-041 49,5 115,0 435,7 36.3

0 
8262.00 10.39 42.100 19.310 .231 3.168 2.560 2.440 4.000 1.77 

188 incesu i i-042 49,5 112,0 361,8 47.3
0 

4616.00 8.42 23.520 16.460 .344 2.368 2.560 2.440 4.000 1.77 
189 incesu i i-043 49,5 113,5 360,5 52.3

0 
4182.00 8.45 21.310 16.190 .355 2.170 2.560 2.440 4.000 1.77 

190 incesu i i-044 49,5 113,3 373,7 49.5
0 

3864.00 8.04 19.690 16.810 .330 2.289 2.560 2.440 4.000 1.77 
191 incesu i i-045 49,5 117,0 424,2 46.0

0 
5514.00 8.63 28.100 18.480 .264 2.543 2.560 2.440 4.000 1.77 
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 192 incesu i i-046 49,5 121,2 392,3 54.5
0 

4292.00 8.02 21.870 16.490 .343 2.224 2.560 2.440 4.000 1.77 
193 incesu i i-047 49,5 118,0 445,7 42.5

0 
7778.00 10.74 39.640 19.250 .233 2.776 2.560 2.440 4.000 1.77 

194 incesu i i-048 49,5 112,0 422,1 41.1
0 

8188.00 10.34 41.730 19.210 .235 2.725 2.560 2.440 4.000 1.77 
195 incesu i i-049 49,0 119,0 442,3 42.6

0 
7214.00 10.23 37.520 19.330 .230 2.793 2.560 2.440 4.000 1.77 

196 incesu i i-050 49,5 115,0 420,1 44.0
0 

5400.00 8.17 27.520 18.620 .258 2.614 2.560 2.440 4.000 1.77 
197 incesu i i-051 49,5 115,0 427,4 39.8

0 
5480.00 8.85 27.930 18.940 .246 2.889 2.560 2.440 4.000 1.77 

198 incesu i i-052 49,5 118,3 438,7 38.4
0 

8956.00 11.26 45.640 18.900 .247 3.081 2.560 2.440 4.000 1.77 
199 incesu i i-053 49,5 117,4 435,5 44.0

0 
7018.00 10.63 35.760 18.900 .247 2.668 2.560 2.440 4.000 1.77 

200 incesu i i-054 49,5 118,5 446,1 42.7
0 

9616.00 11.18 49.000 19.180 .236 2.775 2.560 2.440 4.000 1.77 
201 incesu i i-055 49,5 119,0 440,3 42.9

0 
6504.00 9.99 33.140 18.850 .249 2.774 2.560 2.440 4.000 1.77 

202 incesu i i-056 49,5 119,0 447,0 43.2
0 

6388.00 9.52 32.550 19.140 .238 2.755 2.560 2.440 4.000 1.77 
203 incesu i i-057 49,5 114,5 380,5 44.3

0 
4226.00 8.49 21.540 16.930 .325 2.585 2.560 2.440 4.000 1.77 

204 incesu i i-058 49,5 117,0 443,7 40.7
0 

10488.00 11.19 53.450 19.330 .230 2.875 2.560 2.440 4.000 1.77 
205 incesu i i-059 49,5 124,0 445,7 41.8

0 
6456.00 8.50 32.900 18.320 .270 2.967 2.560 2.440 4.000 1.77 

206 incesu i i-060 49,5 116,3 433,3 41.7
0 

6880.00 10.32 35.060 18.990 .244 2.789 2.560 2.440 4.000 1.77 
207 incesu i i-061 49,5 118,5 451,0 37.6

0 
10898.00 11.23 55.540 19.390 .227 3.152 2.560 2.440 4.000 1.77 

208 incesu i i-062 49,5 114,2 399,8 41.5
0 

8828.00 10.80 44.990 17.840 .289 2.752 2.560 2.440 4.000 1.77 
209 incesu i i-063 49,5 116,0 442,3 40.1

0 
9588.00 10.85 48.860 19.430 .226 2.893 2.560 2.440 4.000 1.77 

210 incesu i i-064 49,5 117,0 436,2 42.7
0 

6380.00 8.62 32.510 19.000 .243 2.740 2.560 2.440 4.000 1.77 
211 incesu i i-065 49,5 117,4 449,5 39.1

0 
10690.00 11.41 54.480 19.510 .223 3.003 2.560 2.440 4.000 1.77 

212 incesu i i-066 49,5 108,2 390,3 41.5
0 

8182.00 10.05 41.690 18.380 .268 2.607 2.560 2.440 4.000 1.77 
213 incesu i i-067 49,5 117,7 434,9 39.5

0 
8182.00 9.74 41.690 18.830 .250 2.980 2.560 2.440 4.000 1.77 

214 incesu i i-068 49,5 113,0 409,1 38.9
0 

6552.00 9.44 33.390 18.450 .265 2.905 2.560 2.440 4.000 1.77 
215 incesu i i-069 49,5 116,2 442,1 38.3

0 
5850.00 8.80 29.810 19.390 .228 3.034 2.560 2.440 4.000 1.77 

216 incesu i i-070 53,0 115,3 423,5 46.5
0 

5748.00 7.93 25.550 16.330 .350 2.480 2.560 2.440 4.000 1.77 
217 incesu i i-072 49,5 111,0 355,3 51.3

0 
4689.00 7.82 23.890 16.310 .350 2.164 2.560 2.440 4.000 1.77 

218 incesu i i-073 49,5 113,5 371,9 50.1
0 

4278.00 8.09 21.800 16.700 .335 2.265 2.560 2.440 4.000 1.77 
219 incesu i i-074 49,5 117,0 432,2 42.4

0 
8864.00 10.88 45.170 18.820 .250 2.759 2.560 2.440 4.000 1.77 

220 incesu i i-075 49,5 112,4 421,6 40.4
0 

10264.00 11.63 52.300 19.110 .239 2.782 2.560 2.440 4.000 1.77 
221 incesu i i-076 49,5 117,0 393,0 46.8

0 
5696.00 8.88 29.030 17.120 .318 2.500 2.560 2.440 4.000 1.77 

222 incesu i i-077 49,5 115,2 430,6 36.6
0 

9478.00 11.43 48.300 19.050 .241 3.148 2.560 2.440 4.000 1.77 
223 incesu i i-078 49,5 112,0 362,5 45.7

0 
6734.00 8.74 34.320 16.490 .343 2.451 2.560 2.440 4.000 1.77 

224 incesu i i-079 49,5 106,5 388,6 40.2
0 

5692.00 8.71 29.010 18.590 .259 2.649 2.560 2.440 4.000 1.77 
225 incesu i i-080 49,5 115,0 377,6 55.5

0 
4083.00 7.94 20.810 16.730 .334 2.072 2.560 2.440 4.000 1.77 

226 incesu i i-082 49,5 114,0 432,9 38.7
0 

8972.00 11.02 45.720 19.350 .229 2.946 2.560 2.440 4.000 1.77 
227 incesu i i-083 49,5 117,2 386,8 52.8

0 
5472.00 8.39 27.880 16.820 .330 2.220 2.560 2.440 4.000 1.77 

228 incesu i i-084 49,5 115,5 423,8 36.8
0 

8624.00 9.88 43.950 18.700 .255 3.139 2.560 2.440 4.000 1.77 
229 incesu i i-085 49,5 118,5 388,3 45.4

0 
6586.00 8.50 33.560 16.700 .335 2.610 2.560 2.440 4.000 1.77 

230 incesu i i-086 49,5 117,0 379,8 45.7
0 

5088.00 8.90 25.930 16.540 .341 2.560 2.560 2.440 4.000 1.77 
231 incesu i i-087 49,5 115,0 370,7 45.6

0 
5174.00 8.31 26.370 16.430 .346 2.522 2.560 2.440 4.000 1.77 

232 incesu i i-089 49,5 116,4 416,3 37.9
0 

9958.00 10.76 50.750 18.230 .274 3.071 2.560 2.440 4.000 1.77 
233 incesu i i-090 49,5 115,5 422,4 38.8

0 
7402.00 10.45 37.720 18.640 .258 2.977 2.560 2.440 4.000 1.77 

234 incesu i i-091 49,5 117,0 427,0 42.7
0 

6394.00 10.13 32.580 18.600 .259 2.740 2.560 2.440 4.000 1.77 
235 incesu i i-093 49,5 114,0 375,5 50.8

0 
5564.00 9.39 28.350 16.790 .331 2.244 2.560 2.440 4.000 1.77 

236 incesu i i-094 49,5 118,0 431,5 38.5
0 

8530.00 9.89 43.470 18.630 .258 3.065 2.560 2.440 4.000 1.77 
237 incesu i i-095 49,5 115,0 428,2 37.2

0 
6970.00 10.35 35.520 18.970 .244 3.091 2.560 2.440 4.000 1.77 

238 incesu i i-096 49,5 115,0 367,5 45.0
0 

5106.00 7.92 26.020 16.280 .351 2.556 2.560 2.440 4.000 1.77 
239 incesu i i-097 49,5 113,0 413,1 42.1

0 
6596.00 10.14 33.610 18.630 .258 2.684 2.560 2.440 4.000 1.77 

240 incesu i i-098 49,5 116,5 360,2 56.6
0 

4800.00 8.14 24.460 15.760 .372 2.058 2.560 2.440 4.000 1.77 
241 incesu i i-099 49,5 115,3 370,2 53.6

0 
5174.00 8.24 26.370 16.360 .348 2.151 2.560 2.440 4.000 1.77 

242 incesu i i-100 49,5 110,1 373,7 46.9
0 

3808.00 8.41 19.410 17.300 .311 2.348 2.560 2.440 4.000 1.77 
243 incesu i i-101 49,5 121,0 394,8 56.1

0 
4386.00 8.40 22.350 16.630 .338 2.157 2.560 2.440 4.000 1.77 

244 incesu i i-102 49,5 116,0 380,2 51.7
0 

4644.00 8.17 23.670 16.700 .335 2.244 2.560 2.440 4.000 1.77 
245 incesu i i-103 49,5 115,2 429,0 38.3

0 
9262.00 10.60 47.200 18.980 .244 3.008 2.560 2.440 4.000 1.77 

246 incesu i i-104 49,5 112,0 407,6 38.7
0 

5446.00 8.12 27.750 18.550 .261 2.894 2.560 2.440 4.000 1.77 
247 incesu i i-106 49,5 118,2 394,7 47.0

0 
5380.00 8.25 27.420 17.020 .322 2.515 2.560 2.440 4.000 1.77 

248 incesu i i-107 49,5 117,0 396,8 47.4
0 

5368.00 8.50 27.350 17.280 .312 2.468 2.560 2.440 4.000 1.77 
249 incesu i i-108 49,5 117,1 397,8 46.4

0 
6358.00 8.73 32.400 17.310 .310 2.524 2.560 2.440 4.000 1.77 

250 incesu i i-109 49,5 115,0 353,6 46.0
0 

4750.00 8.71 24.210 15.670 .376 2.500 2.560 2.440 4.000 1.77 
251 incesu i i-110 49,5 115,5 386,6 49.6

0 
4678.00 8.05 23.840 17.060 .321 2.329 2.560 2.440 4.000 1.77 

252 incesu i i-111 49,5 116,5 436,3 43.1
0 

8552.00 10.44 43.580 19.080 .240 2.703 2.560 2.440 4.000 1.77 
253 incesu i i-112 49,5 109,0 366,1 44.7

0 
4283.00 7.98 21.830 17.120 .318 2.438 2.560 2.440 4.000 1.77 

254 incesu i i-113 49,5 116,0 379,2 54.2
0 

4904.00 7.99 24.990 16.660 .336 2.140 2.560 2.440 4.000 1.77 
255 incesu i i-114 49,5 115,0 368,3 50.8

0 
4700.00 8.03 23.950 16.320 .350 2.264 2.560 2.440 4.000 1.77 

256 incesu i i-115 49,5 114,0 417,3 44.8
0 

5466.00 8.68 27.850 18.650 .257 2.545 2.560 2.440 4.000 1.77 
257 incesu i i-116 49,5 101,0 381,5 36.3

0 
5250.00 8.25 26.750 19.250 .233 2.782 2.560 2.440 4.000 1.77 

258 incesu i i-117 49,5 115,0 437,1 36.4
0 

6574.00 9.76 33.500 19.370 .228 3.159 2.560 2.440 4.000 1.77 
259 incesu i i-118 49,5 115,0 419,5 38.8

0 
9496.00 11.06 48.390 18.590 .260 2.964 2.560 2.440 4.000 1.77 

260 incesu i i-119 49,5 110,6 420,6 36.6
0 

10556.00 10.96 53.790 19.380 .228 3.022 2.560 2.440 4.000 1.77 
261 incesu i i-120 49,5 117,5 419,5 38.8

0 
6106.00 8.99 31.120 18.190 .275 3.028 2.560 2.440 4.000 1.77 

262 incesu i i-121 49,5 113,0 414,0 41.9
0 

8364.00 9.75 42.620 18.670 .256 2.697 2.560 2.440 4.000 1.77 
263 incesu i i-122 49,5 110,9 365,7 42.7

0 
4434.00 8.17 22.600 16.800 .331 2.597 2.560 2.440 4.000 1.77 

264 incesu i i-123 49,5 113,0 408,8 44.4
0 

4940.00 8.61 25.170 18.440 .266 2.545 2.560 2.440 4.000 1.77 
265 incesu i i-124 49,5 115,0 437,5 41.0

0 
7492.00 9.90 38.180 19.390 .228 2.805 2.560 2.440 4.000 1.77 

266 incesu i i-125 49,5 112,0 424,1 41.7
0 

6296.00 8.73 32.080 19.300 .231 2.686 2.560 2.440 4.000 1.77 
267 incesu i i-126 49,5 98,8 356,2 38.6

0 
6678.00 8.45 34.030 18.370 .268 2.560 2.560 2.440 4.000 1.77 

268 incesu i i-127 49,5 112,0 375,6 46.5
0 

4502.00 7.59 22.940 17.090 .319 2.409 2.560 2.440 4.000 1.77 
269 incesu i i-129 49,5 116,4 420,3 40.9

0 
6316.00 9.64 32.190 18.400 .267 2.846 2.560 2.440 4.000 1.77 
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 270 incesu i i-130 49,5 105,0 326,0 49.7
0 

4200.00 8.26 21.400 15.820 .370 2.113 2.560 2.440 4.000 1.77 
271 incesu i i-131 49,5 113,0 423,3 41.4

0 
7338.00 9.84 37.390 19.090 .240 2.729 2.560 2.440 4.000 1.77 

272 incesu i i-132 49,5 105,0 379,1 40.2
0 

6332.00 9.66 32.270 18.400 .267 2.612 2.560 2.440 4.000 1.77 
273 incesu i i-133 49,5 101,0 369,8 37.2

0 
7786.00 10.49 39.680 18.660 .257 2.715 2.560 2.440 4.000 1.77 

274 incesu i i-134 49,5 106,0 358,4 42.0
0 

5822.00 9.04 29.670 17.230 .314 2.524 2.560 2.440 4.000 1.77 
275 incesu i i-135 49,5 115,5 435,5 42.5

0 
9762.00 10.92 49.750 19.210 .235 2.718 2.560 2.440 4.000 1.77 

276 incesu i i-136 49,5 106,5 394,9 39.8
0 

7614.00 9.46 38.800 18.900 .247 2.676 2.560 2.440 4.000 1.77 
277 incesu i i-137 49,5 116,0 439,4 42.0

0 
7952.00 9.92 40.520 19.300 .231 2.762 2.560 2.440 4.000 1.77 

278 incesu i i-138 49,5 113,0 432,9 39.4
0 

8342.00 10.06 42.510 19.520 .222 2.868 2.560 2.440 4.000 1.77 
279 incesu i i-139 49,5 108,5 402,3 41.2

0 
9200.00 10.42 46.880 18.890 .247 2.633 2.560 2.440 4.000 1.77 

280 incesu i i-140 49,5 117,0 426,4 44.0
0 

7204.00 9.85 36.710 18.570 .260 2.659 2.560 2.440 4.000 1.77 
281 incesu i i-141 49,5 102,2 378,0 40.4

0 
6078.00 9.30 30.970 18.850 .249 2.530 2.560 2.440 4.000 1.77 

282 incesu i i-142 49,5 102,0 376,4 36.8
0 

7130.00 10.61 36.330 18.800 .251 2.772 2.560 2.440 4.000 1.77 
283 incesu i i-143 49,5 113,0 429,8 36.8

0 
8516.00 10.38 43.400 19.380 .228 3.071 2.560 2.440 4.000 1.77 

284 incesu i i-144 49,5 117,0 438,5 38.4
0 

8418.00 9.59 42.900 19.100 .239 3.047 2.560 2.440 4.000 1.77 
285 incesu i i-145 49,5 114,0 394,3 45.7

0 
7110.00 9.68 36.230 17.630 .298 2.495 2.560 2.440 4.000 1.77 

286 incesu i i-147 49,5 124,0 455,0 43.9
0 

6140.00 9.00 31.290 18.700 .255 2.825 2.560 2.440 4.000 1.77 
287 incesu i i-148 49,5 110,3 364,8 49.9

0 
4390.00 8.88 22.370 16.850 .329 2.210 2.560 2.440 4.000 1.77 

288 incesu i i-150 49,5 113,0 407,0 43.8
0 

6968.00 9.56 35.510 18.350 .269 2.580 2.560 2.440 4.000 1.77 
289 incesu i i-151 49,5 114,2 424,7 39.5

0 
9902.00 11.36 50.460 18.950 .245 2.891 2.560 2.440 4.000 1.77 

290 incesu i i-152 49,5 105,0 370,6 41.5
0 

8266.00 9.86 42.120 17.990 .284 2.530 2.560 2.440 4.000 1.77 
291 incesu i i-153 49,5 115,0 429,1 39.6

0 
6316.00 8.94 32.190 19.010 .243 2.904 2.560 2.440 4.000 1.77 

292 incesu i i-154 49,5 110,9 365,5 45.9
0 

5895.00 8.59 30.040 16.790 .331 2.416 2.560 2.440 4.000 1.77 
293 incesu i i-155 49,5 113,0 358,6 48.8

0 
6814.00 8.83 34.720 16.170 .356 2.316 2.560 2.440 4.000 1.77 

294 incesu i i-159 49,5 113,5 415,8 45.2
0 

6072.00 8.71 30.940 18.670 .256 2.511 2.560 2.440 4.000 1.77 
295 incesu i i-191 49,5 117,4 428,4 44.0

0 
6205.00 9.80 31.620 18.600 .259 2.668 2.560 2.440 4.000 1.77 

296 incesu i i-200 49,5 117,0 378,2 58.4
0 

4750.00 8.35 24.210 16.470 .344 2.003 2.560 2.440 4.000 1.77 
297 incesu i i-201 49,5 118,1 377,6 47.5

0 
4976.00 8.83 25.360 16.290 .351 2.486 2.560 2.440 4.000 1.77 

298 incesu i i-203 49,5 118,0 382,9 56.0
0 

4672.00 8.74 23.810 16.540 .341 2.107 2.560 2.440 4.000 1.77 
299 incesu i i-204 49,5 117,0 390,2 46.1

0 
6782.00 9.32 34.560 17.000 .323 2.538 2.560 2.440 4.000 1.77 

300 incesu i i-205 49,5 109,2 366,0 46.0
0 

5150.00 8.05 26.240 17.080 .320 2.374 2.560 2.440 4.000 1.77 
301 incesu i i-206 49,5 116,3 439,8 37.7

0 
10870.00 11.37 55.390 19.270 .232 3.085 2.560 2.440 4.000 1.77 

302 incesu i i-207 49,5 114,6 415,0 44.1
0 

6002.00 9.96 30.590 18.450 .265 2.599 2.560 2.440 4.000 1.77 
303 incesu i i-208 49,5 112,3 405,8 43.4

0 
4442.00 8.53 22.640 18.410 .267 2.588 2.560 2.440 4.000 1.77 

304 incesu i i-209 49,5 111,5 365,4 46.9
0 

6871.00 9.34 35.010 16.700 .335 2.377 2.560 2.440 4.000 1.77 
305 incesu i i-210 49,5 115,5 428,7 38.1

0 
8216.00 10.41 41.870 18.910 .247 3.031 2.560 2.440 4.000 1.77 

306 incesu i i-211 49,5 115,3 421,7 46.4
0 

6078.00 8.15 30.970 18.640 .258 2.485 2.560 2.440 4.000 1.77 
307 incesu i i-212 49,5 115,5 387,9 48.0

0 
4296.00 7.80 21.890 17.110 .318 2.406 2.560 2.440 4.000 1.77 

308 incesu i i-213 49,5 109,0 360,8 47.1
0 

4330.00 7.63 22.070 16.870 .328 2.314 2.560 2.440 4.000 1.77 
309 incesu i i-214 49,5 114,9 423,4 41.0

0 
8942.00 10.54 45.570 18.780 .252 2.802 2.560 2.440 4.000 1.77 

310 incesu i i-215 49,5 117,5 424,4 43.0
0 

7026.00 8.61 35.800 18.410 .267 2.733 2.560 2.440 4.000 1.77 
311 incesu i i-216 49,5 111,0 407,1 36.3

0 
9888.00 10.55 50.390 18.690 .256 3.058 2.560 2.440 4.000 1.77 

312 incesu i i-217 49,5 114,0 435,3 37.2
0 

9268.00 11.17 47.230 19.460 .225 3.065 2.560 2.440 4.000 1.77 
313 incesu i i-218 49,5 114,0 426,1 41.3

0 
7586.00 9.46 38.660 19.050 .241 2.760 2.560 2.440 4.000 1.77 

314 incesu i i-219 49,5 113,5 426,0 37.3
0 

8224.00 10.41 41.910 19.130 .238 3.043 2.560 2.440 4.000 1.77 
315 incesu i i-220 49,5 111,0 414,0 36.5

0 
5654.00 9.18 28.810 19.010 .243 3.041 2.560 2.440 4.000 1.77 

316 incesu i i-221 53,0 117,0 467,8 50.0
0 

7550.00 9.12 33.560 17.770 .292 2.340 2.560 2.440 4.000 1.77 
317 incesu i i-222 49,5 119,8 445,5 41.6

0 
10062.00 10.93 51.280 18.950 .245 2.880 2.560 2.440 4.000 1.77 

318 incesu i i-223 49,5 114,5 413,0 41.3
0 

8808.00 10.79 44.880 18.380 .268 2.772 2.560 2.440 4.000 1.77 
319 incesu i i-224 49,5 113,2 418,6 37.2

0 
7152.00 9.61 36.450 18.840 .249 3.043 2.560 2.440 4.000 1.77 

320 incesu i i-226 49,5 118,0 434,3 36.8
0 

9094.00 11.13 46.340 18.760 .253 3.207 2.560 2.440 4.000 1.77 
321 incesu i i-227 49,5 117,4 367,0 53.4

0 
4578.00 8.21 23.330 15.930 .365 2.199 2.560 2.440 4.000 1.77 

322 incesu i i-228 49,5 119,0 443,5 37.9
0 

6480.00 10.28 33.020 18.990 .244 3.140 2.560 2.440 4.000 1.77 
323 incesu i i-229 49,5 116,1 428,7 43.7

0 
9596.00 11.30 48.900 18.820 .250 2.657 2.560 2.440 4.000 1.77 

324 incesu i i-230 49,5 116,0 432,7 40.2
0 

9784.00 10.96 49.860 19.010 .243 2.886 2.560 2.440 4.000 1.77 
325 incesu i i-231 49,5 115,0 353,5 42.5

0 
4938.00 8.86 25.160 15.660 .376 2.706 2.560 2.440 4.000 1.77 

326 incesu i i-232 49,5 117,8 445,8 37.6
0 

10286.00 11.27 52.420 19.280 .232 3.133 2.560 2.440 4.000 1.77 
327 incesu i i-233 49,5 116,7 440,6 38.6

0 
9854.00 11.27 50.220 19.240 .234 3.023 2.560 2.440 4.000 1.77 

328 incesu i i-234 53,0 112,2 475,5 37.9
0 

8996.00 9.99 39.990 18.840 .250 2.960 2.560 2.440 4.000 1.77 
329 incesu i i-236 53,0 113,0 463,0 36.3

0 
9554.00 10.45 42.470 18.210 .275 3.113 2.560 2.440 4.000 1.77 

330 incesu i i-237 49,5 109,5 395,0 41.5
0 

5670.00 8.58 28.890 18.380 .268 2.639 2.560 2.440 4.000 1.77 
331 incesu i i-238 49,5 116,5 436,9 38.8

0 
7180.00 9.05 36.590 19.110 .239 3.003 2.560 2.440 4.000 1.77 

332 incesu i i-239 53,0 114,2 467,0 46.8
0 

6100.00 8.31 27.120 18.180 .276 2.440 2.560 2.440 4.000 1.77 
333 incesu i i-240 49,5 117,0 392,7 47.5

0 
4052.00 8.02 20.650 17.100 .319 2.463 2.560 2.440 4.000 1.77 

334 incesu i i-241 53,0 116,5 488,6 39.5
0 

8356.00 9.01 37.140 18.640 .257 2.949 2.560 2.440 4.000 1.77 
335 incesu i i-242 53,0 114,5 467,0 39.1

0 
7200.00 9.43 32.000 18.130 .278 2.928 2.560 2.440 4.000 1.77 

336 incesu i i-243 53,0 113,9 487,9 43.9
0 

6476.00 8.13 28.790 19.040 .242 2.595 2.560 2.440 4.000 1.77 
337 incesu i i-244 53,0 120,4 465,8 49.9

0 
6558.00 8.01 29.150 17.200 .315 2.413 2.560 2.440 4.000 1.77 

338 incesu i i-245 53,0 122,5 468,7 50.9
0 

5064.00 8.62 22.510 17.010 .323 2.407 2.560 2.440 4.000 1.77 
339 incesu i i-246 53,0 118,4 474,2 44.0

0 
6652.00 8.78 29.570 17.800 .291 2.691 2.560 2.440 4.000 1.77 

340 incesu i i-247 53,0 116,5 466,5 41.3
0 

8614.00 9.96 38.290 17.800 .291 2.821 2.560 2.440 4.000 1.77 
341 incesu i i-248 53,0 118,4 498,4 43.9

0 
7288.00 9.24 32.400 18.710 .255 2.697 2.560 2.440 4.000 1.77 

342 incesu i i-249 53,0 115,5 485,2 43.6
0 

5826.00 7.78 25.900 18.670 .256 2.649 2.560 2.440 4.000 1.77 
343 incesu i i-250 53,0 117,0 470,0 48.1

0 
5230.00 8.44 23.250 17.860 .289 2.432 2.560 2.440 4.000 1.77 

344 incesu i i-251 53,0 130,5 547,8 43.3
0 

7464.00 9.28 33.180 18.660 .257 3.014 2.560 2.440 4.000 1.77 
345 incesu i i-252 53,0 122,6 500,3 43.0

0 
6748.00 8.99 30.000 18.140 .277 2.851 2.560 2.440 4.000 1.77 

346 incesu i i-253 53,0 117,6 498,5 40.4
0 

8340.00 9.30 37.070 18.840 .249 2.911 2.560 2.440 4.000 1.77 
347 incesu i i-254 53,0 115,4 495,1 40.4

0 
10786.00 10.57 47.940 19.070 .240 2.856 2.560 2.440 4.000 1.77 



191 

 
 

 

  

Ek-Tablo   
  Grup Ornek D L W t P E UCS BHA n Vp Gs Is50e Brt Is5

 348 incesu i i-255 53,0 120,5 510,4 39.8
0 

8126.00 8.90 36.120 18.830 .250 3.028 2.560 2.440 4.000 1.77 
349 incesu i i-256 53,0 115,5 489,7 38.3

0 
8600.00 10.18 38.230 18.850 .249 3.016 2.560 2.440 4.000 1.77 

350 incesu i i-258 53,0 116,0 477,0 41.8
0 

8670.00 8.99 38.540 18.280 .272 2.775 2.560 2.440 4.000 1.77 
351 incesu i i-259 53,0 117,2 482,5 41.2

0 
7556.00 8.37 33.590 18.300 .271 2.845 2.560 2.440 4.000 1.77 

352 incesu i i-260 53,0 118,5 496,3 42.8
0 

6804.00 8.09 30.240 18.620 .258 2.769 2.560 2.440 4.000 1.77 
353 incesu i i-261 53,0 114,6 488,9 45.6

0 
5818.00 7.96 25.860 18.960 .245 2.513 2.560 2.440 4.000 1.77 

354 incesu i i-262 53,0 115,2 495,6 38.1
0 

8014.00 9.11 35.620 19.120 .238 3.024 2.560 2.440 4.000 1.77 
355 incesu i i-263 53,0 115,3 479,9 45.6

0 
5784.00 8.62 25.710 18.500 .263 2.529 2.560 2.440 4.000 1.77 

356 incesu i i-264 53,0 115,9 482,4 47.5
0 

6176.00 8.20 27.450 18.500 .263 2.440 2.560 2.440 4.000 1.77 
357 incesu i i-266 53,0 120,2 485,3 54.3

0 
6384.00 8.52 28.380 17.950 .285 2.214 2.560 2.440 4.000 1.77 

358 Tomarza k K02 53,0 116,0 458,4 43.5
0 

7864.00 11.08 34.960 17.570 .300 2.667 2.560 2.070 4.810 1.74 
359 Tomarza k K04 53,0 107,2 420,2 40.1

0 
7590.00 11.03 33.740 17.420 .306 2.673 2.560 2.070 4.810 1.74 

360 Tomarza k K05 53,0 116,0 459,1 44.3
0 

7328.00 10.31 32.570 17.590 .299 2.619 2.560 2.070 4.810 1.74 
361 Tomarza k K06 53,0 122,6 478,6 45.6

0 
7632.00 10.95 33.920 17.350 .309 2.689 2.560 2.070 4.810 1.74 

362 Tomarza k K07 53,0 132,2 508,4 51.6
0 

7200.00 9.45 32.000 17.090 .319 2.562 2.560 2.070 4.810 1.74 
363 Gesi p P01 53,0 134,0 409,7 101.

30 
1788.00 3.28 7.950 13.590 .452 1.323 2.530 .410 1.380 .61 

364 Gesi p P02 53,0 122,0 374,3 92.8
0 

2312.00 3.62 10.280 13.640 .450 1.315 2.530 .410 1.380 .61 
365 Gesi p P03 53,0 103,0 317,4 78.8

0 
2242.00 3.57 9.970 13.700 .448 1.307 2.530 .410 1.380 .61 

366 Gesi p P04 53,0 125,0 385,3 96.4
0 

2012.00 3.45 8.940 13.700 .448 1.297 2.530 .410 1.380 .61 
367 Gesi p P06 53,0 126,0 388,9 96.2

0 
2166.00 3.57 9.630 13.720 .447 1.310 2.530 .410 1.380 .61 

368 Gesi p P07 53,0 131,8 406,3 102.
00 

1594.00 3.18 7.090 13.700 .448 1.292 2.530 .410 1.380 .61 
369 Gesi p P08 53,0 118,0 364,7 90.5

0 
2150.00 3.54 9.560 13.740 .446 1.304 2.530 .410 1.380 .61 

370 Gesi p P09 53,0 119,0 365,1 91.4
0 

2436.00 3.71 10.830 13.640 .450 1.302 2.530 .410 1.380 .61 
371 Gesi p P10 53,0 110,8 340,0 83.3

0 
2410.00 3.71 10.710 13.640 .450 1.330 2.530 .410 1.380 .61 

372 Gesi p P11 53,0 111,3 332,8 84.5
0 

2004.00 3.22 8.910 13.290 .464 1.317 2.530 .410 1.380 .61 
373 Gesi p P12 53,0 106,0 325,7 82.9

0 
2526.00 3.65 11.230 13.660 .450 1.279 2.530 .410 1.380 .61 

374 Gesi p P13 53,0 108,0 296,7 87.4
0 

2126.00 3.51 9.450 12.210 .508 1.236 2.530 .410 1.380 .61 
375 Gesi p P15 53,0 111,0 305,5 87.0

0 
1906.00 3.13 8.470 12.230 .507 1.276 2.530 .410 1.380 .61 

376 Gesi p P16 53,0 105,4 289,2 81.6
0 

2506.00 3.61 11.140 12.200 .508 1.292 2.530 .410 1.380 .61 
377 Gesi p P21 53,0 116,4 324,2 90.4

0 
2384.00 3.55 10.600 12.380 .501 1.288 2.530 .410 1.380 .61 

378 Tomarza S S01 53,0 130,4 399,1 64.0
0 

3340.00 4.98 14.850 13.600 .449 2.038 2.520 1.110 2.500 .86 
379 Tomarza S S02 53,0 138,0 428,1 68.1

0 
3424.00 4.29 15.220 13.790 .442 2.026 2.520 1.110 2.500 .86 

380 Tomarza S S03 53,0 136,0 429,1 65.4
0 

3844.00 5.28 17.090 14.020 .432 2.080 2.520 1.110 2.500 .86 
381 Tomarza S S04 53,0 119,8 373,6 58.6

0 
3890.00 5.32 17.290 13.860 .439 2.044 2.520 1.110 2.500 .86 

382 Tomarza S S05 53,0 110,0 344,9 52.0
0 

4442.00 5.50 19.750 13.940 .436 2.115 2.520 1.110 2.500 .86 
383 Tomarza S S06 53,0 138,7 442,5 60.9

0 
3718.00 5.05 16.530 14.180 .426 2.278 2.520 1.110 2.500 .86 

384 Tomarza S S07 53,0 121,0 383,9 56.6
0 

3614.00 5.08 16.060 14.100 .429 2.138 2.520 1.110 2.500 .86 
385 Tomarza S S08 53,0 127,5 404,1 57.5

0 
3780.00 5.22 16.800 14.090 .430 2.217 2.520 1.110 2.500 .86 

386 Tomarza S S09 53,0 108,5 341,7 49.8
0 

3974.00 5.40 17.660 14.000 .434 2.179 2.520 1.110 2.500 .86 
387 Tomarza S S10 53,0 108,4 344,8 50.0

0 
3760.00 5.21 16.710 14.140 .428 2.168 2.520 1.110 2.500 .86 

388 Tomarza S S12 53,0 111,4 359,5 50.8
0 

3544.00 4.80 15.750 14.340 .420 2.193 2.520 1.110 2.500 .86 
389 Tomarza S S13 53,0 111,8 360,4 52.3

0 
3660.00 5.12 16.270 14.330 .420 2.138 2.520 1.110 2.500 .86 

390 Tomarza S S15 53,0 125,8 407,5 59.6
0 

3494.00 4.97 15.530 14.400 .417 2.111 2.520 1.110 2.500 .86 
391 Tomarza S S16 53,0 117,2 365,5 55.9

0 
3940.00 5.37 17.510 13.860 .439 2.097 2.520 1.110 2.500 .86 

392 Tomarza S S18 53,0 132,2 418,2 60.6
0 

3386.00 4.69 15.050 14.060 .431 2.182 2.520 1.110 2.500 .86 
393 Tomarza S S22 53,0 121,0 385,9 53.2

0 
3768.00 4.95 16.750 14.180 .426 2.274 2.520 1.110 2.500 .86 

394 Tomarza S S23 53,0 117,0 371,0 55.3
0 

3718.00 4.95 16.530 14.100 .430 2.116 2.520 1.110 2.500 .86 
395 Tomarza S S24 53,0 112,7 350,6 49.8

0 
3840.00 5.14 17.070 13.830 .440 2.263 2.520 1.110 2.500 .86 

396 Tomarza S S25 53,0 121,5 393,8 56.3
0 

4088.00 5.32 18.170 14.410 .417 2.158 2.520 1.110 2.500 .86 
397 Tomarza S S26 53,0 117,6 377,3 54.8

0 
3522.00 4.73 15.660 14.260 .423 2.146 2.520 1.110 2.500 .86 

398 Tomarza S S28 53,0 115,9 376,6 54.8
0 

3638.00 4.85 16.170 14.440 .416 2.115 2.520 1.110 2.500 .86 
399 Tomarza S S29 53,0 98,3 337,8 45.1

0 
4298.00 5.39 19.110 15.280 .382 2.180 2.520 1.110 2.500 .86 

400 Tomarza SB SB01 53,0 107,0 423,1 36.2
0 

6586.00 8.75 29.280 17.580 .305 2.956 2.580 1.420 3.540 1.97 
401 Tomarza SB SB02 53,0 127,9 514,7 42.4

0 
6612.00 8.62 29.390 17.890 .293 3.017 2.580 1.420 3.540 1.97 

402 Tomarza SB SB03 53,0 123,0 493,4 42.3
0 

5984.00 8.20 26.600 17.830 .295 2.908 2.580 1.420 3.540 1.97 
403 Tomarza SB SB04 53,0 118,0 468,5 42.8

0 
6462.00 8.60 28.720 17.650 .302 2.757 2.580 1.420 3.540 1.97 

404 Tomarza SB SB05 53,0 119,0 485,6 42.9
0 

6218.00 8.21 27.640 18.140 .283 2.774 2.580 1.420 3.540 1.97 
405 Tomarza SB SB06 53,0 122,8 485,0 43.2

0 
6478.00 8.41 28.800 17.560 .306 2.843 2.580 1.420 3.540 1.97 

406 Tomarza SB SB07 53,0 107,0 429,3 35.8
0 

7894.00 9.54 35.090 17.830 .295 2.989 2.580 1.420 3.540 1.97 
407 Tomarza SB SB08 53,0 129,4 519,0 47.6

0 
5972.00 8.42 26.550 17.830 .295 2.718 2.580 1.420 3.540 1.97 

408 Tomarza SB SB10 53,0 113,5 468,1 39.5
0 

6380.00 8.32 28.360 18.330 .275 2.873 2.580 1.420 3.540 1.97 
409 Tomarza SB SB11 53,0 99,0 404,7 33.0

0 
6964.00 9.13 30.960 18.170 .282 3.000 2.580 1.420 3.540 1.97 

410 Tomarza SB SB12 53,0 107,8 434,1 35.8
0 

7062.00 8.81 31.390 17.900 .293 3.011 2.580 1.420 3.540 1.97 
411 Talas T T-001 53,0 121,0 369,7 85.0

0 
1000.00 2.22 4.450 13.580 .453 1.424 2.530 .410 .830 .47 

412 Talas T T-002 53,0 116,0 385,4 65.4
0 

2228.00 3.72 9.900 14.770 .405 1.774 2.530 .410 .830 .47 
413 Talas T T-003 53,0 122,0 379,5 85.4

0 
1270.00 2.59 5.650 13.830 .443 1.429 2.530 .410 .830 .47 

414 Talas T T-004 53,0 114,5 382,0 67.5
0 

1782.00 3.56 7.920 14.830 .402 1.696 2.530 .410 .830 .47 
415 Talas T T-005 53,0 105,7 354,1 78.6

0 
1050.00 2.55 4.670 14.890 .400 1.345 2.530 .410 .830 .47 

416 Talas T T-006 53,0 113,1 374,3 68.3
0 

1642.00 3.05 7.300 14.710 .407 1.656 2.530 .410 .830 .47 
417 Talas T T-007 53,0 119,5 367,9 86.5

0 
1100.00 2.36 4.890 13.680 .448 1.382 2.530 .410 .830 .47 

418 Talas T T-009 53,0 116,5 382,8 68.2
0 

1118.00 2.90 4.970 14.610 .411 1.708 2.530 .410 .830 .47 
419 Talas T T-010 53,0 112,2 342,9 79.7

0 
1706.00 2.89 7.580 13.580 .452 1.408 2.530 .410 .830 .47 

420 Talas T T-011 53,0 124,2 403,2 73.8
0 

1524.00 2.91 6.770 14.430 .418 1.683 2.530 .410 .830 .47 
421 Talas T T-012 53,0 102,5 341,1 61.3

0 
1898.00 3.35 8.440 14.790 .404 1.672 2.530 .410 .830 .47 

422 Talas T T-013 53,0 116,0 350,2 92.7
0 

930.00 2.12 4.130 13.420 .459 1.251 2.530 .410 .830 .47 
423 Talas T T-014 53,0 123,3 396,4 75.8

0 
1380.00 2.73 6.130 14.290 .424 1.627 2.530 .410 .830 .47 

424 Talas T T-015 53,0 111,5 345,4 76.5
0 

1428.00 2.79 6.350 13.770 .445 1.458 2.530 .410 .830 .47 
425 Talas T T-016 53,0 115,0 384,3 63.0

0 
818.00 2.31 3.640 14.850 .401 1.825 2.530 .410 .830 .47 
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 426 Talas T T-017 53,0 126,5 384,3 91.3
0 

980.00 2.29 4.360 13.500 .456 1.386 2.530 .410 .830 .47 
427 Talas T T-018 53,0 109,2 360,4 66.1

0 
1790.00 3.23 7.960 14.670 .409 1.652 2.530 .410 .830 .47 

428 Talas T T-019 53,0 123,3 377,7 67.5
0 

1200.00 2.51 5.330 13.620 .451 1.827 2.530 .410 .830 .47 
429 Talas T T-020 53,0 125,0 382,6 90.1

0 
1050.00 2.29 4.670 13.610 .452 1.387 2.530 .410 .830 .47 

430 Talas T T-021 53,0 118,9 387,0 72.4
0 

1450.00 2.82 6.450 14.470 .417 1.642 2.530 .410 .830 .47 
431 Talas T T-022 53,0 118,8 362,8 84.3

0 
1050.00 2.29 4.670 13.570 .453 1.409 2.530 .410 .830 .47 

432 Talas T T-024 53,0 118,2 386,2 70.8
0 

1768.00 3.20 7.860 14.520 .415 1.669 2.530 .410 .830 .47 
433 Talas T T-025 53,0 109,5 356,0 64.8

0 
1884.00 3.33 8.370 14.450 .418 1.690 2.530 .410 .830 .47 

434 Talas T T-026 53,0 113,3 344,4 81.5
0 

1310.00 2.64 5.820 13.510 .455 1.390 2.530 .410 .830 .47 
435 Talas T T-027 53,0 120,0 364,8 70.5

0 
1500.00 2.88 6.670 13.510 .455 1.702 2.530 .410 .830 .47 

436 Talas T T-028 53,0 124,0 419,3 65.9
0 

1650.00 2.76 7.330 15.030 .394 1.882 2.530 .410 .830 .47 
437 Talas T T-029 53,0 121,8 410,2 66.4

0 
1500.00 2.88 6.670 14.970 .397 1.834 2.530 .410 .830 .47 

438 Talas T T-030 53,0 112,5 374,8 66.5
0 

1702.00 3.49 7.570 14.810 .403 1.692 2.530 .410 .830 .47 
439 Tomarza TB TB-004 53,0 106,2 362,7 75.2

0 
3112.00 4.63 13.830 15.180 .391 1.412 2.540 .870 2.080 .86 

440 Tomarza TB TB-005 53,0 106,0 361,2 76.2
0 

2796.00 4.62 12.430 15.150 .392 1.391 2.540 .870 2.080 .86 
441 Tomarza TB TB-006 53,0 117,0 396,5 83.9

0 
2748.00 4.58 12.220 15.060 .395 1.395 2.540 .870 2.080 .86 

442 Tomarza TB TB-007 53,0 125,2 425,4 89.4
0 

2624.00 4.66 11.660 15.100 .394 1.400 2.540 .870 2.080 .86 
443 Tomarza TB TB-008 53,0 135,0 456,0 94.0

0 
2366.00 4.53 10.520 15.010 .397 1.436 2.540 .870 2.080 .86 

444 Tomarza TB TB-009 53,0 136,8 460,3 93.0
0 

2330.00 4.57 10.360 14.960 .400 1.471 2.540 .870 2.080 .86 
445 Tomarza TB TB-010 53,0 134,0 451,8 92.5

0 
2486.00 4.67 11.050 14.990 .398 1.449 2.540 .870 2.080 .86 

446 Tomarza TB TB-011 53,0 132,5 444,4 90.9
0 

3348.00 4.83 14.880 14.910 .401 1.458 2.540 .870 2.080 .86 
447 Tomarza TB TB-013 53,0 118,8 365,9 69.3

0 
3518.00 4.72 15.640 13.690 .450 1.714 2.540 .870 2.080 .86 

448 Tomarza TB TB-017 53,0 105,7 374,3 51.8
0 

3714.00 4.82 16.510 15.740 .368 2.041 2.540 .870 2.080 .86 
449 Tomarza TB TB-018 53,0 103,0 368,4 59.6

0 
3920.00 5.10 17.420 15.900 .362 1.728 2.540 .870 2.080 .86 

450 Tomarza TB TB-019 53,0 131,0 442,7 91.0
0 

3260.00 4.73 14.490 15.020 .397 1.440 2.540 .870 2.080 .86 
451 Tomarza TB TB-020 53,0 119,3 383,7 85.9

0 
3710.00 5.64 16.490 14.300 .426 1.389 2.540 .870 2.080 .86 

452 Tomarza TB TB-021 53,0 106,5 349,8 65.6
0 

2528.00 4.60 11.240 14.600 .414 1.623 2.540 .870 2.080 .86 
453 Tomarza TB TB-022 53,0 129,5 418,0 77.2

0 
2874.00 4.56 12.780 14.350 .424 1.677 2.540 .870 2.080 .86 

454 Tomarza TB TB-024 53,0 126,0 426,2 87.7
0 

3670.00 4.78 16.310 15.040 .396 1.437 2.540 .870 2.080 .86 
455 Tomarza TB TB-025 53,0 104,6 351,5 73.3

0 
3416.00 4.76 15.180 14.940 .400 1.427 2.540 .870 2.080 .86 

456 Tomarza TB TB-026 53,0 126,5 426,7 86.0
0 

2894.00 4.55 12.860 14.990 .398 1.471 2.540 .870 2.080 .86 
457 Tomarza TB TB-027 53,0 104,1 350,7 73.1

0 
3282.00 4.74 14.590 14.970 .399 1.424 2.540 .870 2.080 .86 

458 Tomarza TB TB-028 53,0 125,8 423,9 86.8
0 

3774.00 4.85 16.780 14.980 .399 1.449 2.540 .870 2.080 .86 
459 Tomarza TB TB-029 53,0 121,0 408,8 58.5

0 
3748.00 5.05 16.660 15.020 .397 2.068 2.540 .870 2.080 .86 

460 Tomarza TB TB-030 53,0 119,3 403,5 84.3
0 

2696.00 4.62 11.980 15.030 .396 1.415 2.540 .870 2.080 .86 
461 Tomarza TB TB-031 53,0 124,8 428,5 84.7

0 
2994.00 4.60 13.310 15.260 .387 1.473 2.540 .870 2.080 .86 

462 Tomarza TB TB-032 53,0 121,2 409,7 88.5
0 

3670.00 4.78 16.310 15.030 .397 1.369 2.540 .870 2.080 .86 
463 Tomarza TB TB-033 53,0 124,2 424,9 89.1

0 
3642.00 4.82 16.190 15.210 .389 1.394 2.540 .870 2.080 .86 

464 Tomarza TB TB-034 53,0 126,2 427,0 79.2
0 

3960.00 4.88 17.600 15.040 .396 1.593 2.540 .870 2.080 .86 
465 Tomarza TB TB-035 53,0 127,2 433,2 60.5

0 
4132.00 5.06 18.370 15.140 .392 2.102 2.540 .870 2.080 .86 

466 Tomarza TB TB-036 53,0 138,9 469,1 95.4
0 

2414.00 4.63 10.730 15.010 .397 1.456 2.540 .870 2.080 .86 
467 Tomarza TB TB-037 53,0 115,3 391,5 80.7

0 
2832.00 4.53 12.590 15.090 .394 1.429 2.540 .870 2.080 .86 

468 Tomarza TB TB-038 53,0 116,7 397,9 85.3
0 

3800.00 4.92 16.890 15.160 .392 1.368 2.540 .870 2.080 .86 
469 Tomarza TB TB-040 53,0 126,3 428,3 92.7

0 
3858.00 4.93 17.150 15.070 .395 1.362 2.540 .870 2.080 .86 

470 Tomarza TB TB-041 53,0 130,0 437,2 92.8
0 

3426.00 4.71 15.230 14.950 .400 1.401 2.540 .870 2.080 .86 
471 Tomarza TK TK-003 53,0 103,5 386,6 57.4

0 
2658.00 4.51 11.820 16.600 .349 1.803 2.600 .620 .850 .51 

472 Tomarza TK TK-005 53,0 116,5 374,8 77.3
0 

2048.00 4.02 9.100 14.300 .439 1.507 2.600 .620 .850 .51 
473 Tomarza TK TK-006 53,0 112,3 414,8 54.1

0 
2318.00 4.22 10.300 16.420 .356 2.076 2.600 .620 .850 .51 

474 Tomarza TK TK-007 53,0 110,0 401,1 51.1
0 

2430.00 4.24 10.800 16.210 .364 2.153 2.600 .620 .850 .51 
475 Tomarza TK TK-008 53,0 115,3 419,2 54.8

0 
2764.00 4.51 12.290 16.160 .366 2.104 2.600 .620 .850 .51 

476 Tomarza TK TK-010 53,0 111,0 387,2 48.6
0 

3124.00 4.48 13.890 15.510 .392 2.284 2.600 .620 .850 .51 
477 Tomarza TK TK-011 53,0 115,8 422,4 50.0

0 
4046.00 5.01 17.980 16.210 .364 2.316 2.600 .620 .850 .51 

478 Tomarza TP TP-001 53,0 123,5 517,0 49.5
0 

4748.00 7.05 21.110 18.610 .262 2.495 2.570 2.090 4.320 .94 
479 Tomarza TP TP-002 53,0 132,3 529,5 60.5

0 
4026.00 6.52 17.900 17.790 .294 2.187 2.570 2.090 4.320 .94 

480 Tomarza TP TP-003 53,0 127,0 503,0 54.7
0 

4746.00 6.76 21.100 17.610 .301 2.322 2.570 2.090 4.320 .94 
481 Tomarza TP TP-004 53,0 104,8 406,9 51.2

0 
4256.00 6.41 18.920 17.260 .315 2.047 2.570 2.090 4.320 .94 

482 Tomarza TP TP-005 53,0 110,7 430,5 51.8
0 

4228.00 6.62 18.790 17.290 .314 2.137 2.570 2.090 4.320 .94 
483 Tomarza TP TP-006 53,0 126,0 497,3 54.6

0 
4268.00 6.54 18.970 17.540 .304 2.308 2.570 2.090 4.320 .94 

484 Tomarza TP TP-007 53,0 122,0 502,5 59.1
0 

3794.00 6.24 16.860 18.310 .274 2.064 2.570 2.090 4.320 .94 
485 Tomarza TP TP-008 53,0 130,0 507,0 59.1

0 
4254.00 6.34 18.910 17.340 .312 2.200 2.570 2.090 4.320 .94 

486 Tomarza TP TP-009 53,0 123,0 498,3 62.3
0 

3482.00 5.88 15.480 18.010 .285 1.974 2.570 2.090 4.320 .94 
487 Tomarza TP TP-010 53,0 126,0 519,0 55.8

0 
3872.00 6.45 17.210 18.310 .274 2.258 2.570 2.090 4.320 .94 

488 Tomarza TP TP-011 53,0 125,0 509,6 54.2
0 

3766.00 5.94 16.740 18.120 .281 2.306 2.570 2.090 4.320 .94 
489 Tomarza TP TP-012 53,0 109,8 446,1 47.4

0 
4922.00 6.80 21.880 18.060 .283 2.316 2.570 2.090 4.320 .94 

490 Tomarza TP TP-013 53,0 120,2 487,0 53.2
0 

4894.00 6.95 21.750 18.010 .285 2.259 2.570 2.090 4.320 .94 
491 Tomarza TS TS001 53,0 138,9 469,0 71.5

0 
2246.00 3.93 9.980 15.010 .390 1.943 2.510 1.230 2.250 .88 

492 Tomarza TS TS002 53,0 144,0 466,2 75.0
0 

1916.00 4.30 8.520 14.390 .415 1.920 2.510 1.230 2.250 .88 
493 Tomarza TS TS003 53,0 122,1 419,1 55.5

0 
3608.00 6.07 16.040 15.260 .380 2.200 2.510 1.230 2.250 .88 

494 Tomarza TS TS004 53,0 119,2 400,3 56.1
0 

2816.00 5.31 12.520 14.930 .394 2.125 2.510 1.230 2.250 .88 
495 Tomarza TS TS005 53,0 139,4 457,7 74.2

0 
4170.00 6.26 18.540 14.590 .407 1.879 2.510 1.230 2.250 .88 

496 Tomarza TS TS006 53,0 121,0 408,0 59.0
0 

3216.00 5.67 14.300 14.990 .391 2.051 2.510 1.230 2.250 .88 
497 Tomarza TS TS007 53,0 134,3 445,5 65.8

0 
2214.00 4.42 9.840 14.750 .401 2.041 2.510 1.230 2.250 .88 

498 Tomarza TS TS008 53,0 124,5 411,7 64.8
0 

3642.00 6.05 16.190 14.700 .403 1.921 2.510 1.230 2.250 .88 
499 Tomarza TS TS009 53,0 104,0 321,8 58.0

0 
2298.00 5.00 10.210 13.750 .441 1.793 2.510 1.230 2.250 .88 

500 Tomarza TS TS010 53,0 104,0 330,3 65.7
0 

1886.00 3.74 8.380 14.120 .426 1.583 2.510 1.230 2.250 .88 
501 Tomarza TS TS011 53,0 130,0 443,6 61.0

0 
3620.00 6.28 16.090 15.170 .384 2.131 2.510 1.230 2.250 .88 

502 Tomarza TS TS013 53,0 113,0 392,3 51.9
0 

4672.00 6.99 20.770 15.430 .373 2.177 2.510 1.230 2.250 .88 
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 503 Tomarza TS TS015 53,0 112,0 388,7 60.3
0 

2192.00 4.37 9.740 15.430 .373 1.857 2.510 1.230 2.250 .88 
504 Tomarza TS TS016 53,0 113,2 383,6 61.5

0 
1816.00 5.28 8.070 15.060 .388 1.841 2.510 1.230 2.250 .88 

505 Tomarza TS TS017 53,0 111,2 348,3 61.0
0 

2234.00 3.92 9.930 13.920 .434 1.823 2.510 1.230 2.250 .88 
506 Tomarza TS TS018 53,0 129,8 424,4 58.2

0 
3898.00 6.12 17.330 14.530 .410 2.230 2.510 1.230 2.250 .88 

507 Tomarza TS TS019 53,0 114,1 388,9 65.7
0 

2646.00 5.15 11.760 15.150 .384 1.737 2.510 1.230 2.250 .88 
508 Tomarza TV TV-001 53,0 146,0 573,6 69.2

0 
2604.00 6.51 11.580 17.460 .312 2.110 2.590 1.200 2.360 1.37 

509 Tomarza TV TV-002 53,0 140,0 544,1 68.6
0 

1840.00 5.50 8.180 17.280 .320 2.041 2.590 1.200 2.360 1.37 
510 Tomarza TV TV-003 53,0 87,5 358,8 42.3

0 
2642.00 6.40 11.740 18.230 .282 2.069 2.590 1.200 2.360 1.37 

511 Tomarza TV TV-005 53,0 137,0 537,7 68.7
0 

1694.00 5.08 7.530 17.450 .313 1.994 2.590 1.200 2.360 1.37 
512 Tomarza TV TV-006 53,0 130,0 521,6 65.4

0 
2394.00 5.26 10.640 17.840 .298 1.988 2.590 1.200 2.360 1.37 

513 Diger Diger 1 GP 53,0 112,6 293,0 87.8
0 

1680.00 2.79 7.470 11.570 .534 1.282 2.530 .470 1.250 .42 
514 Diger Diger 1 incesu 53,0 115,0 492,7 42.3

0 
8900.00 9.57 39.560 19.040 .241 2.719 2.560 2.440 4.000 1.77 

515 Diger Diger 2 Gesi 49,5 112,2 362,3 51.4
0 

6342.00 9.07 32.320 16.460 .339 2.183 2.540 1.110 2.300 1.14 
516 Diger Diger 2 GP 53,0 116,8 310,8 91.5

0 
1700.00 2.08 7.560 11.830 .523 1.277 2.530 .470 1.250 .42 

517 Diger Diger 2 incesu 49,5 111,0 415,0 39.8
0 

8812.00 9.60 44.910 19.050 .241 2.789 2.560 2.440 4.000 1.77 
518 Diger Diger 2i2 incesu 49,5 118,0 440,7 40.8

0 
8566.00 10.18 43.650 19.030 .242 2.892 2.560 2.440 4.000 1.77 

519 Diger Diger 3 GP 53,0 114,2 300,0 89.8
0 

1550.00 2.14 6.890 11.680 .529 1.272 2.530 .470 1.250 .42 
520 Diger Diger 3 incesu 49,5 112,5 428,8 36.9

0 
10000.00 10.21 50.960 19.420 .226 3.049 2.560 2.440 4.000 1.77 

521 Diger Diger 4 Gesi 49,5 111,8 362,0 49.1
0 

6580.00 8.96 33.530 16.500 .338 2.277 2.540 1.110 2.300 1.14 
522 Diger Diger 4 incesu 49,5 110,0 363,4 47.3

0 
5472.00 7.74 27.880 16.840 .329 2.326 2.560 2.440 4.000 1.77 

523 Diger Diger 5 Gesi 53,0 114,8 418,2 51.8
0 

4936.00 6.34 21.940 16.190 .350 2.216 2.540 1.110 2.300 1.14 
524 Diger Diger 5 incesu 49,5 112,2 376,7 45.9

0 
4756.00 7.82 24.240 17.110 .319 2.444 2.560 2.440 4.000 1.77 

525 Diger Diger 6 incesu 53,0 115,0 403,3 58.6
0 

4938.00 6.05 21.950 15.590 .379 1.962 2.560 2.440 4.000 1.77 
526 Diger Diger El-10Gesi 49,5 106,5 304,0 73.5

0 
4016.00 5.50 20.470 14.550 .418 1.449 2.550 1.110 2.300 1.14 

527 Diger Diger El-11 Gesi 49,5 111,5 311,1 58.5
0 

4450.00 5.70 22.680 14.220 .431 1.906 2.550 1.110 2.300 1.14 
528 Diger Diger El-12Gesi 53,0 111,3 401,1 56.6

0 
4260.00 5.94 18.940 16.020 .359 1.966 2.550 1.110 2.300 1.14 

529 Diger Diger El-13incesu 53,0 114,3 438,7 47.8
0 

4140.00 7.90 18.400 17.060 .318 2.391 2.550 2.440 4.000 1.77 
530 Diger Diger El-14Gesi 53,0 114,7 416,3 56.2

0 
3416.00 6.94 15.180 16.130 .355 2.041 2.550 1.110 2.300 1.14 

531 Diger Diger El-15Gesi 49,5 113,0 365,0 51.9
0 

3010.00 5.38 15.340 16.460 .342 2.177 2.550 1.110 2.300 1.14 
532 Diger Diger El-16Gesi 49,5 116,6 365,7 56.8

0 
3158.00 5.99 16.090 15.980 .363 2.053 2.560 1.110 2.300 1.14 

533 Diger Diger El-17Gesi 53,0 113,2 402,5 56.5
0 

3665.00 5.43 16.290 15.810 .365 2.004 2.540 1.110 2.300 1.14 
534 Diger Diger El-18Gesi 49,5 115,2 320,9 64.9

0 
2430.00 5.49 12.380 14.200 .430 1.775 2.540 1.110 2.300 1.14 

535 Diger Diger El-19Gesi 49,5 117,4 318,5 78.5
0 

2330.00 5.58 11.870 13.820 .445 1.496 2.540 1.110 2.300 1.14 
536 Diger Diger El-1GP 53,0 116,6 306,0 95.5

0 
980.00 2.39 4.360 11.670 .534 1.221 2.550 .470 1.250 .42 

537 Diger Diger El-20Gesi 49,5 117,3 299,8 79.3
0 

3124.00 5.85 15.920 13.020 .477 1.479 2.540 1.110 2.300 1.14 
538 Diger Diger El-21Gesi 49,5 113,0 312,0 67.4

0 
2380.00 5.60 12.130 14.070 .435 1.677 2.540 1.110 2.300 1.14 

539 Diger Diger El-22incesu 53,0 120,0 438,1 55.5
0 

5650.00 8.90 25.110 16.230 .354 2.162 2.560 2.440 4.000 1.77 
540 Diger Diger El-23Gesi 53,0 121,0 375,0 84.9

0 
3268.00 5.80 14.530 13.780 .447 1.425 2.540 1.110 2.300 1.14 

541 Diger Diger El-24incesu 53,0 113,0 448,0 45.7
0 

6013.00 8.10 26.730 17.620 .298 2.473 2.560 2.440 4.000 1.77 
542 Diger Diger El-25incesu 53,0 114,5 456,1 45.8

0 
4463.00 7.90 19.840 17.710 .295 2.500 2.560 2.440 4.000 1.77 

543 Diger Diger El-26incesu 53,0 114,0 409,1 55.5
0 

3240.00 7.60 14.400 15.950 .365 2.054 2.560 2.440 4.000 1.77 
544 Diger Diger El-27Gesi 53,0 114,5 424,4 51.9

0 
3064.00 4.80 13.620 16.480 .339 2.206 2.540 1.110 2.300 1.14 

545 Diger Diger El-28incesu 53,0 113,0 400,4 55.0
0 

3900.00 6.53 17.340 15.750 .373 2.055 2.560 2.440 4.000 1.77 
546 Diger Diger El-29incesu 53,0 107,0 391,5 52.8

0 
5100.00 6.29 22.670 16.260 .352 2.027 2.560 2.440 4.000 1.77 

547 Diger Diger El-2GP 53,0 114,0 300,7 88.4
0 

1020.00 2.07 4.530 11.720 .531 1.290 2.550 .470 1.250 .42 
548 Diger Diger El-30incesu 53,0 114,5 406,7 54.9

0 
5683.00 7.84 25.260 15.790 .371 2.086 2.560 2.440 4.000 1.77 

549 Diger Diger El-31Gesi 53,0 109,2 390,9 52.6
0 

3764.00 5.12 16.730 15.910 .361 2.076 2.540 1.110 2.300 1.14 
550 Diger Diger El-32Gesi 53,0 112,5 389,9 57.3

0 
3850.00 5.84 17.110 15.410 .382 1.963 2.540 1.110 2.300 1.14 

551 Diger Diger El-33incesu 49,5 113,5 409,4 52.1
0 

5520.00 8.72 28.130 18.380 .268 2.179 2.560 2.440 4.000 1.77 
552 Diger Diger El-34incesu 53,0 116,0 491,6 40.6

0 
8770.00 10.19 38.980 18.840 .250 2.857 2.560 2.440 4.000 1.77 

553 Diger Diger El-35incesu 49,5 117,4 419,2 44.4
0 

5400.00 8.50 27.520 18.200 .275 2.644 2.560 2.440 4.000 1.77 
554 Diger Diger El-36incesu 53,0 114,0 489,5 41.5

0 
5814.00 8.90 25.840 19.090 .240 2.747 2.560 2.440 4.000 1.77 

555 Diger Diger El-37incesu 53,0 113,4 482,6 40.6
0 

8482.00 9.79 37.700 18.920 .246 2.793 2.560 2.440 4.000 1.77 
556 Diger Diger El-38incesu 49,5 114,5 372,8 53.4

0 
4790.00 8.64 24.410 16.590 .339 2.144 2.560 2.440 4.000 1.77 

557 Diger Diger El-39incesu 49,5 114,0 384,4 44.8
0 

8348.00 9.07 42.540 17.180 .316 2.545 2.560 2.440 4.000 1.77 
558 Diger Diger El-3GP 53,0 105,8 296,7 79.4

0 
930.00 2.23 4.130 12.470 .502 1.332 2.550 .470 1.250 .42 

559 Diger Diger El-40incesu 53,0 114,3 447,9 48.4
0 

5955.00 7.20 26.470 17.420 .306 2.362 2.560 2.440 4.000 1.77 
560 Diger Diger El-41incesu 53,0 113,0 483,8 42.2

0 
6235.00 7.88 27.720 19.030 .242 2.678 2.560 2.440 4.000 1.77 

561 Diger Diger El-42incesu 49,5 113,0 407,9 41.5
0 

5853.00 8.56 29.830 18.390 .267 2.723 2.560 2.440 4.000 1.77 
562 Diger Diger El-43incesu 49,5 114,4 390,6 47.3

0 
4810.00 7.06 24.510 17.400 .307 2.419 2.560 2.440 4.000 1.77 

563 Diger Diger El-44incesu 49,5 113,0 410,3 41.5
0 

5510.00 8.48 28.080 18.500 .263 2.723 2.560 2.440 4.000 1.77 
564 Diger Diger El-45Talas 53,0 115,5 385,4 60.5

0 
2462.00 4.24 10.940 14.830 .402 1.909 2.530 1.110 2.300 1.14 

565 Diger Diger El-46Gesi 53,0 117,8 427,6 58.6
0 

3926.00 5.99 17.450 16.140 .352 2.010 2.540 1.110 2.300 1.14 
566 Diger Diger El-47Gesi 53,0 114,0 365,5 67.9

0 
2906.00 5.61 12.920 14.250 .428 1.679 2.540 1.110 2.300 1.14 

567 Diger Diger El-48Gesi 53,0 114,0 419,3 52.7
0 

2142.00 5.42 9.520 16.350 .344 2.163 2.540 1.110 2.300 1.14 
568 Diger Diger El-49Gesi 49,5 111,0 324,1 56.4

0 
2230.00 5.05 11.360 14.880 .400 1.968 2.530 1.110 2.300 1.14 

569 Diger Diger El-4incesu 53,0 117,0 399,0 60.2
0 

5206.00 7.90 23.140 15.160 .394 1.944 2.550 2.440 4.000 1.77 
570 Diger Diger El-50GP 53,0 117,2 311,1 90.6

0 
1100.00 2.60 4.890 11.800 .524 1.294 2.530 .470 1.250 .42 

571 Diger Diger El-5incesu 53,0 116,8 418,7 48.7
0 

5660.00 8.80 25.160 15.930 .363 2.398 2.550 2.440 4.000 1.77 
572 Diger Diger El-6GP 53,0 110,7 285,3 82.5

0 
1100.00 2.34 4.890 11.460 .542 1.342 2.550 .470 1.250 .42 

573 Diger Diger El-7Gesi 53,0 116,0 375,5 66.1
0 

5350.00 6.10 23.780 14.390 .425 1.755 2.550 1.110 2.300 1.14 
574 Diger Diger El-  53,0 118,7 436,6 57.5

0 
5400.00 8.30 24.000 16.350 .346 2.064 2.550 2.440 4.000 1.77 

575 Diger Diger El-9 Gesi 49,5 106,8 296,0 66.2
0 

4513.00 6.40 23.000 14.120 .435 1.613 2.550 1.110 2.300 1.14 
N 575 575 575 575 575 575 575 575 575 575 575 575 575 575 575 575 575 
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