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ȆȡȠıįȚȠȡȚıȝȩȢ ʌİȡȚİțĲȚțȩĲȘĲĮȢ ıİ ȐȡȖȚȜȠ Ȓ ʌȜĮıĲȚțȫȞ 
ȜİʌĲȫȞ ıĲĮ ĮįȡĮȞȒ ȝȑıȦ ĲȦȞ įȠțȚȝȫȞ ǿıȠįȣȞȐȝȠȣ 

ȐȝȝȠȣ (ASTM D 2419-02 & EN 933 – 8) țĮȚ ȂʌȜİ ĲȠȣ 
ȝİșȣȜİȞȓȠȣ (Ǽȃ 933.09) – ȈȪȖțȡȚıȘ ĮʌȠĲİȜİıȝȐĲȦȞ 

Determination of argil in concrete sand via the tests of sand 
equivalent value (ASTM D 2419-02 & EN 933 – 8) and blue 

of methylene (Ǽȃ 933.09)  - Results comparison 

īİȫȡȖȚȠȢ ȇȅȊǺǼȁǹȈ1 , ȀȦȞ/ȞȠȢ ȄǾȃȉǹȇǹȈ / ǹīǼȉ ǾȇǹȀȁǾȈ2 , 
ȀȦȞ/ȞȠȢ ǹȁǹĭȅȊǽȅȈ / ǼȀǼȉ ǼȆǼ3 

ȁȑȟİȚȢ țȜİȚįȚȐ: ǹįȡĮȞȒ, ȐȡȖȚȜȠȢ , ĮıȕİıĲȠȜȚșȚțȒ ʌĮȚʌȐȜȘ , ȚıȠįȪȞĮȝȠ ȐȝȝȠȣ , ȝʌȜİ 
ĲȠȣ ȝİșȣȜİȞȓȠȣ 

 
ȆǼȇǿȁǾȌǾ  
ȈĲȘȞ ʌĮȡȠȪıĮ İȡȖĮıȓĮ ĮȞĮȜȪȠȞĲĮȚ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȪıĲİȡĮ Įʌȩ 
ĲȚȢ  įȠțȚȝȑȢ ʌȡȠıįȚȠȡȚıȝȠȪ ʌİȡȚİțĲȚțȩĲȘĲĮȢ ıİ ȐȡȖȚȜȠ Ȓ ʌȜĮıĲȚțȫȞ ȜİʌĲȫȞ ıİ 
įİȓȖȝĮ ȐȝȝȠȣ. īȓȞİĲĮȚ ıȪȖțȡȚıȘ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ ĲȦȞ țȐĲȦșȚ įȠțȚȝȫȞ: 
x ȆȡȠıįȚȠȡȚıȝȩȢ ǿıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ ASTM D 2419-02 
x ȆȡȠıįȚȠȡȚıȝȩȢ ǿıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ Ǽȃ 933.08 
x ǻȠțȚȝȒ ȂʌȜİ ĲȠȣ ȂİșȣȜİȞȓȠȣ țĮĲȐ Ǽȃ 933.09 
ȈțȠʌȩȢ ĲȘȢ ȝİȜȑĲȘȢ İȓȞĮȚ ȞĮ įȚİȡİȣȞȘșȠȪȞ țĮȚ ȞĮ ĮȟȚȠȜȠȖȘșȠȪȞ ȠȚ įȚĮĳȠȡȑȢ ĲȦȞ 
ĮʌȠĲİȜİıȝȐĲȦȞ ĲȦȞ ĲȡȚȫȞ ʌĮȡĮʌȐȞȦ įȠțȚȝȫȞ ȦȢ ʌȡȠȢ ĲȠȞ ʌȡȠıįȚȠȡȚıȝȩ 
ʌİȡȚİțĲȚțȩĲȘĲĮȢ ıİ ĮȡȖȚȜȚțȐ. ȆĮȡȐȜȜȘȜĮ ȞĮ İȟĮțȡȚȕȦșİȓ Ș įȣȞĮĲȩĲȘĲĮ 
ĮȞĮȖȞȫȡȚıȘȢ ĮȡȖȚȜȚțȫȞ țĮȚ ȜİʌĲȩțȠțțȦȞ (ʌĮȚʌȐȜȘȢ) ȝȑıȦ ĲȘȢ įȠțȚȝȒȢ 
ʌȡȠıįȚȠȡȚıȝȠȪ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ. 
ȉȠ ʌİȚȡĮȝĮĲȚțȩ ȝȑȡȠȢ ĲȘȢ İȡȖĮıȓĮȢ İțĲİȜȑıĲȘțİ ıĲĮ İȡȖĮıĲȒȡȚĮ ĲȠȣ ǼȜȜȘȞȚțȠȪ 
ȀȑȞĲȡȠȣ ǼȡİȣȞȫȞ ȉıȚȝȑȞĲȠȣ (ǼȀǼȉ ǼȆǼ). 
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ABSTRACT 
In this study, we examine the results that arose after the trial tests of the 
assessment of conciseness in argil or plastic thin grains on sand sample. We 
compare the results of the following trial tests: 
¾ Definition of sand equivalent value (ASTM D 2419-02) 
¾ Definition of sand equivalent value (Ǽȃ 933.08) 
¾ Trial of methylene blue (Ǽȃ 933.09) 

The purpose of the study is to examine and  analyze the differences among the 
results of the above trial tests concerning the definition  of  conciseness in argil. 
Furthermore, another purpose is to verify the possibility of recognition of 
argicaleous and grains that are < 0,075 mm via the test of definition of sand 
equivalent value. 
The experiments of the study were carried out in the laboratory of Hellenic Center 
of Research Cement (HCRC  LTD). 

ǼǿȈǹīȍīǾ 
 
ȅ ȕĮıȚțȩȢ ıĲȩȤȠȢ ĲȘȢ ȝİȜȑĲȘȢ İȓȞĮȚ ȞĮ ĮȟȚȠȜȠȖȒıİȚ ĲȚȢ įȚĮĳȠȡȑȢ ĲȦȞ ȝİĲȡȒıİȦȞ 
ʌȡȠıįȚȠȡȚıȝȠȪ ĮȡȖȓȜȠȣ, Ș ȠʌȠȓĮ ȠȡȚıȝȑȞİȢ ĳȠȡȑȢ ȕȡȓıțİĲĮȚ ıĲĮ ĮįȡĮȞȒ, ȝİ 
įȚĮĳȠȡİĲȚțȑȢ ȝİșȩįȠȣȢ țĮȚ ȞĮ ȖȓȞİȚ ĮȞĲȚıĲȠȓȤȘıȘ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ. īȚĮ ĲȚȢ 
įȠțȚȝȑȢ ĮȣĲȑȢ ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ ıȣȖțİțȡȚȝȑȞĮ įİȓȖȝĮĲĮ ȐȝȝȠȣ ıĲĮ ȠʌȠȓĮ 
ĮȞĲȚțĮșȓıĲĮȞĲĮȚ  ıĲĮįȚĮțȐ ȝȑȡȘ ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ ȝİ ĮȡȖȚȜȚțȒ. Ȃİ ȕȐıȘ 
ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ įȠțȚȝȫȞ țĮĲȐ  ASTM D 2419-02 , Ǽȃ 933.08  &  Ǽȃ 
933.09 ȑȖȚȞİ ʌȡȠıʌȐșİȚĮ ȞĮ ȖȓȞİȚ  ʌȡȠıįȚȠȡȚıȝȩȢ ĲȦȞ ĮȡȖȚȜȚțȫȞ Įʌȩ ĲȘȞ 
ĮıȕİıĲȠȜȚșȚțȒ ȜİʌĲȩțȠțțȘ ʌĮȚʌȐȜȘ. ȈĲȘ ʌĮȡȠȪıĮ ȝİȜȑĲȘ ĮȞĮĳȑȡȠȞĲĮȚ ĲĮ ȑȦȢ 
ĲȫȡĮ ĮʌȠĲİȜȑıȝĮĲĮ.   
 

ǻȅȀǿȂǼȈ Ȁǹǿ ȆȇȅȉȊȆǹ ǻȅȀǿȂȍȃ 
 

ȅȚ įȠțȚȝȑȢ ʌȠȣ ĮțȠȜȠȣșȒșȘțĮȞ ʌȡȠțİȚȝȑȞȠȣ ȖȚĮ ĲȘȞ İȟĮȖȦȖȒ ıȣȝʌİȡĮıȝȐĲȦȞ 
ıĲĮ ȜȘĳșȑȞĲĮ įİȓȖȝĮĲĮ ȐȝȝȠȣ ĮȞĮĳȑȡȠȞĲĮȚ ʌĮȡĮțȐĲȦ: 
 

1. ȆȡȩĲȣʌȠ ASTȂ Ǽ 11-1995 Standard Specigication for Wire Cloth and 
Sieves for Testing Purposes. 

2. ȆȡȩĲȣʌȠ Ǽȃ 933.01, 1997 / ǹ1 Tests for geometrical properties of 
aggregates – Part 1:Determination of particle size distribution – Sieving 
method. 

3. ȆȡȩĲȣʌȠ ASTM D 2419- 2002 Standard Test Method for Sand Equivalent 
Value Of Soils and Fine Aggragate. 

4. ȆȡȩĲȣʌȠ Ǽȃ 933.08, 1999 Tests for geometrical properties of aggregates – 
Part 8: Assessment of fines – Sand Equivalent test. 

5. ȆȡȩĲȣʌȠ Ǽȃ 933.09, 1998 Tests for geometrical properties of aggregates – 
Part 9: Assessment of fines – Methylene blue test. 
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ȆǼǿȇǹȂǹȉǿȀȅ ȂǼȇȅȈ 
 
ȆȡȠțİȚȝȑȞȠȣ ȞĮ įȚĮʌȚıĲȦșȠȪȞ ȠȚ įȚĮĳȠȡȑȢ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ ĲȦȞ ʌȡȠĲȪʌȦȞ 
įȠțȚȝȫȞ ʌȠȣ ʌȡȠĮȞĮĳȑȡșȘțĮȞ - ASTM D 2419-02, Ǽȃ 933.08, Ǽȃ 933.09 – 
ȩıȠȞ ĮĳȠȡȐ ĲȠȞ ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ ʌİȡȚİțĲȚțȩĲȘĲĮȢ ıİ ĮȡȖȚȜȚțȐ ĮțȠȜȠȣșȒșȘțİ Ș 
ʌĮȡĮțȐĲȦ ʌİȚȡĮȝĮĲȚțȒ įȚĮįȚțĮıȓĮ: 
 
ȈȣȞȠȜȚțȐ ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ 4 įİȓȖȝĮĲĮ ĮıȕİıĲȠȜȚșȚțȒȢ ȐȝȝȠȣ ĲĮ ȠʌȠȓĮ țĮȚ 
įȚĮȤİȚȡȓıĲȘțĮȞ ȩʌȦȢ ʌİȡȚȖȡȐĳİĲĮȚ ʌĮȡĮțȐĲȦ: 

 
ȁȒĳșȘțİ 1Ƞ įİȓȖȝĮ ĮıȕİıĲȠȜȚșȚțȒȢ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȩ ʌĮȚʌȐȜȘȢ 20% ıĲȠ ȠʌȠȓȠ 
țĮȚ İțĲİȜȑıĲȘțĮȞ ȠȚ ʌȚȠ ʌȐȞȦ įȠțȚȝȑȢ. ȈĲȠ ȓįȚȠ įİȓȖȝĮ ȐȝȝȠȣ țĮȚ 
ĮȞĲȚțĮșȚıĲȫȞĲĮȢ ʌȠıȩĲȘĲĮ 5 % İʌȓ ĲȠȣ ıȣȞȠȜȚțȠȪ įİȓȖȝĮĲȠȢ ĮıȕİıĲȠȜȚșȚțȒȢ 
ʌĮȚʌȐȜȘȢ ȝİ ĮȡȖȚȜȚțȒ, İțĲİȜȑıĲȘțĮȞ İț ȞȑȠȣ ȠȚ ʌȚȠ ʌȐȞȦ ʌȡȩĲȣʌİȢ įȠțȚȝȑȢ. 
ǹȞĲȓıĲȠȚȤĮ įȚİȞİȡȖȒșȘțĮȞ ȠȚ įȠțȚȝȑȢ ȝİ ĮȞĲȚțĮĲȐıĲĮıȘ ĮıȕİıĲȠȜȚșȚțȒȢ 
ʌĮȚʌȐȜȘȢ ȝİ ĮȡȖȚȜȚțȒ ıİ ʌȠıȠıĲȐ ĲȠȣ 10 % țĮȚ 15 %. 
 
 
ȈĲȠ 2Ƞ įİȓȖȝĮ ĮıȕİıĲȠȜȚșȚțȒȢ ȐȝȝȠȣ țĮȚ ĮĳȠȪ ʌȡȠıįȚȠȡȓıĲȘțİ ʌȠıȠıĲȩ 
ʌĮȚʌȐȜȘȢ 15 % İțĲİȜȑıĲȘțĮȞ țĮȚ ʌȐȜȚ ȠȚ įȠțȚȝȑȢ. ǵʌȦȢ țĮȚ ıĲȠ 1Ƞ įİȓȖȝĮ, ĲȠ 
ʌȠıȠıĲȩ ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ ĮȞĲȚțĮșȓıĲĮĲȠ ıĲĮįȚĮțȐ țĮȚ ĮȞȐ ʌȑȞĲİ 
ʌȠıȠıĲȚĮȓİȢ ȝȠȞȐįİȢ (5 %) Įʌȩ ĮȡȖȚȜȚțȒ ʌĮȚʌȐȜȘ ȝȑȤȡȚ țĮȚ ĲȠȣ ıȣȞȠȜȚțȠȪ 
ʌȠıȠıĲȠȪ ĲȠȣ 15 % İʌȓ ĲȠȣ ĮȡȤȚțȠȪ įİȓȖȝĮĲȠȢ. 
 
ȈĲȠ 3Ƞ țĮȚ 4Ƞ įİȓȖȝĮ ĮțȠȜȠȣșȒșȘțİ Ș ȓįȚĮ įȚĮįȚțĮıȓĮ ĮȜȜȐ ȝİ ĮȡȤȚțȩ ʌȠıȠıĲȩ 
ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ ȓıȠȣ ȝİ 10 % țĮȚ 5 % ĮȞĲȓıĲȠȚȤĮ. 
 
H įȚĮįȚțĮıȓĮ ȜȒȥȘȢ țĮȚ įȚĮȤİȓȡȚıȘȢ ĲȦȞ įİȚȖȝȐĲȦȞ ıȣȞȠȥȓȗİĲĮȚ ıĲȠȞ ȆȓȞĮțĮ 1. 
 
ȆȓȞĮțĮȢ 1: ȆȠıȠıĲȐ  ʌĮȚʌȐȜȘȢ ıĲĮ ȜȘĳșȑȞĲĮ įİȓȖȝĮĲĮ ȩʌȠȣ įȚİȞİȡȖȒșȘțĮȞ įȠțȚȝȑȢ 

ǹıȕİıĲȠȜȚșȚțȒ ʌĮȚʌȐȜȘ 
(%) 

ǹȡȖȚȜȚțȒ ʌĮȚʌȐȜȘ 
(%) 

ǹȞĮȜȠȖȓİȢ ʌȠıȠıĲȫȞ 
ĮıȕİıĲȠȜȚșȚțȒȢ țĮȚ 

ĮȡȖȚȜȚțȒȢ ʌĮȚʌȐȜȘȢ (%) 

ǻİȓȖȝĮ 1 
20 0 20+0 
15 5 15+5 
10 10 10+10 
5 15 5+15 

ǻİȓȖȝĮ 2 
15 0 15+0 
10 5 10+5 
5 10 5+10 
0 15 0+15 

ǻİȓȖȝĮ 3 
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10 0 10+0 
5 5 5+5 
0 10 0+10 

ǻİȓȖȝĮ 4 
5 0 5+0 
0 5 0+5 

 
ǹȆȅȉǼȁǼȈȂǹȉǹ 

 
ȆȡȠțİȚȝȑȞȠȣ ȖȚĮ ĲȘȞ įȚĮȤİȓȡȚıȘ ĲȦȞ įİȚȖȝȐĲȦȞ ȦȢ ʌȡȠȢ ĲȠ ʌİȚȡĮȝĮĲȚțȩ ȝȑȡȠȢ 
İțĲİȜȑıĲȘțĮȞ ȠȚ įȠțȚȝȑȢ țȠțțȠȝİĲȡȓĮȢ ıİ ȩȜĮ ĲĮ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȐ 
ʌĮȚʌȐȜȘȢ 20%, 15%, 10% țĮȚ 5%. ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ įȠțȚȝȫȞ ĳĮȓȞȠȞĲĮȚ 
ıĲȠȞ ȆȓȞĮțĮ 2. 

 
 

ȆȓȞĮțĮȢ 2: ǹʌȠĲİȜȑıȝĮĲĮ įȠțȚȝȫȞ  țȠțțȠȝİĲȡȓĮȢ ĲȦȞ ȜȘĳșȑȞĲȦȞ įİȚȖȝȐĲȦȞ 
 

 
20% 

ȆǹǿȆǹȁǾ
15% 

ȆǹǿȆǹȁǾ
10% 

ȆǹǿȆǹȁǾ
5% 

ȆǹǿȆǹȁǾ 

mm % % % % 
4,75 99,6 99,6 99,6 99,5 

4 97,3 97,1 97,0 96,8 
2,36 79,5 78,2 77,1 75,6 

2 71,7 69,9 68,5 66,3 
1,18 54,2 51,3 48,9 45,5 
0,6 41,5 37,8 34,8 30,4 
0,3 33,7 29,5 26,1 21,2 
0,25 32 27,7 24,2 19,1 

0,075 20,8 14,8 10,5 4,9 
 
ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ įȠțȚȝȫȞ țĮȚ ȝİ ĲȚȢ ĲȑııİȡȚȢ ȝİșȩįȠȣȢ ʌȠȣ ĮțȠȜȠȣșȒșȘțĮȞ, 
țĮșȫȢ țĮȚ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ țĮĲȐ Ǽȃ ĲĮ ȠʌȠȓĮ ȣʌȠȜȠȖȓıĲȘțĮȞ Įʌȩ ĲȚȢ ĲȚȝȑȢ 
ȚıȠįȣȞȐȝȦȞ ıİ ıȣȞįȣĮıȝȩ ȝİ ĲĮ ĮȞĲȓıĲȠȚȤĮ ʌȠıȠıĲȐ ıĲĮ ıȣȖțİțȡȚȝȑȞĮ țȩıțȚȞĮ , 
ʌĮȡĮĲȓșİȞĲĮȚ ıĲȠȞ ȆȓȞĮțĮ 3. 
 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ
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ȆȓȞĮțĮȢ 3: ǹʌȠĲİȜȑıȝĮĲĮ  ʌİȚȡĮȝĮĲȚțȫȞ įȠțȚȝȫȞ 
 

ǻİȓȖȝĮĲĮ 
ASTM  
D 2419 EN  933.08 0/4  EN 933.08 0/2  

Blue of 
Methylene

ǹıȕİıĲȠȜȚșȚțȒ 
+ ĮȡȖȚȜȚțȒ 
ʌĮȚʌȐȜȘ (%) Ȃ.ȅ Ȃ.ȅ ȣʌȠȜȠȖȚıȝȩȢ Ȃ.ȅ ȣʌȠȜȠȖȚıȝȩȢ  

20+0 78 74 76 61 56 0,43 
15+5 68 65 66 50 49 2,72 

10+10 45 40 44 34 32 5,37 
5+15 36 34 35 28 26 6,5 

       
15+0 82 78 80 67 57 0,36 
10+5 70 66 68 53 49 2,53 
5+10 57 53 55 39 40 3,88 
0+15 51 41 50 35 36 4,77 

       
10+0 85 80 82 63 58 0,33 
5+5 72 67 70 54 49 2,51 
0+10 53 46 51 39 36 4,38 

       
5+0 90 87 87 69 87 0,25 
0+5 81 76 78 54 54 2,48 

 
ȅȚ ȣʌȠȜȠȖȚıȝȠȓ ıĲȠȞ ȆȓȞĮțĮ 3 ȖȓȞȠȞĲĮȚ ȝİ ĲȚȢ ĮțȩȜȠȣșİȢ İȟȚıȫıİȚȢ: 
 
ȊʌȠȜȠȖȚıȝȩȢ țĮĲȐ Ǽȃ 933.08 0/4: 
ȉȚȝȒ Ȃ.ȅ. ȝȑĲȡȘıȘȢ țĮĲȐ ASTM D 2419 * įȚİȡȤȩȝİȞȠ Įʌȩ ĲȠ țȩıțȚȞȠ 4mm (%)  
ȆĮȡȐįİȚȖȝĮ 1Ƞȣ ȣʌȠȜȠȖȚıȝȠȪ (Įıȕ.+ ĮȡȖ. ʌĮȚʌȐȜȘ: 20+0): 78 * 97,3% = 76 
 
ȊʌȠȜȠȖȚıȝȩȢ țĮĲȐ Ǽȃ 933.08 0/2: 
ȉȚȝȒ Ȃ.ȅ. ȝȑĲȡȘıȘȢ țĮĲȐ ASTM D 2419 * įȚİȡȤȩȝİȞȠ Įʌȩ ĲȠ țȩıțȚȞȠ 2mm (%)  
ȆĮȡȐįİȚȖȝĮ 1Ƞȣ ȣʌȠȜȠȖȚıȝȠȪ (Įıȕ.+ ĮȡȖ. ʌĮȚʌȐȜȘ: 20+0): 78 * 71,7% = 56 
 
ȈĲĮ ʌĮȡĮțȐĲȦ įȚĮȖȡȐȝȝĮĲĮ ʌĮȡĮĲȓșİȞĲĮȚ ȠȚ ıȣıȤİĲȚıȝȠȓ  ĲȦȞ ĲȚȝȫȞ – 
ȝİĲȡȒıİȦȞ ĲȠȣ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ ASTM D 2419-02, Ǽȃ 933.08 0/4 & 0/2 
ȝİ ʌȠıȠıĲȐ ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 0-20 %, 0-15 %, 0-10 % țĮȚ      0-5 %. 
ǵʌȦȢ ʌȡȠĮȞĮĳȑȡșȘțİ, ıİ ȩȜĮ ĲĮ įİȓȖȝĮĲĮ țĮȚ ĮȞȐ 5 ʌȠıȠıĲȚĮȓİȢ ȝȠȞȐįİȢ ȑȖȚȞİ 
ĮȞĲȚțĮĲȐıĲĮıȘ ĲȘȢ ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ ȝİ ĮȡȖȚȜȚțȒ.  
ǵʌȦȢ ĳĮȓȞİĲĮȚ țĮȚ Įʌȩ ĲĮ ȖȡĮĳȒȝĮĲĮ, Ș ĮȪȟȘıȘ ĲȠȣ ʌȠıȠıĲȠȪ ĲȘȢ ĮȡȖȚȜȚțȒȢ 
ʌĮȚʌȐȜȘȢ įȓįİȚ ʌȠȜȪ ȤĮȝȘȜȩĲİȡİȢ ĲȚȝȑȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ. Ǿ ıȪȞįİıȘ ĲȦȞ 
ĮʌȠĲİȜİıȝȐĲȦȞ ȖȓȞİĲĮȚ ȝİ ȖȡĮȝȝȚțȒ ʌĮȡİȝȕȠȜȒ.  
 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ
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ǿıȠįȪȞĮȝȠ ȐȝȝȠȣ

y = 2,945x + 19,975
R2 = 0,965

y = 2,9x + 17
R2 = 0,943

y = 2,3x + 14,5
R2 = 0,9742
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ĮıȕİıĲȠȜ.ʌĮȚʌȐȜȘ %

ǿı
Ƞį

ȪȞ
Įȝ

Ƞ 
 %

ASTM EN 0/4 EN 0/2 īȡĮȝȝȚțȒ (ASTM) īȡĮȝȝȚțȒ (EN 0/4) īȡĮȝȝȚțȒ (EN 0/2)  
ǻȚȐȖȡĮȝȝĮ 1: ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȐ 

ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 5-20%. 
 

ǿıȠįȪȞĮȝȠ ȐȝȝȠȣ

y = 2,12x + 49,1
R2 = 0,9787

y = 2,480x + 40,900
R2 = 1,000

y = 2,213x + 31,84
R2 = 0,9499
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ǹıȕİıĲȠȜȚșȚțȒ ʌĮȚʌȐȜȘ (%)

ǿı
Ƞį
ȪȞ
Įȝ
Ƞ 

 %

ASTM EN 0/4 EN 0/2 īȡĮȝȝȚțȒ (ASTM) īȡĮȝȝȚțȒ (EN 0/4) īȡĮȝȝȚțȒ (EN 0/2)  
ǻȚȐȖȡĮȝȝĮ 2: ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȐ 

ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 0-15 %. 
 

 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ
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ǿıȠįȪȞĮȝȠ ȐȝȝȠȣ

y = 3,200x + 54,000
R2 = 0,988

y = 3,400x + 47,333
R2 = 0,982

y = 2,400x + 40,000
R2 = 0,980
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ĮıȕİıĲȠȜ.ʌĮȚʌȐȜȘ %

ǿı
Ƞį

ȪȞ
Įȝ

Ƞ 
 %

ASTM EN 0/4 EN 0/2 īȡĮȝȝȚțȒ (ASTM) īȡĮȝȝȚțȒ (EN 0/4) īȡĮȝȝȚțȒ (EN 0/2)  
ǻȚȐȖȡĮȝȝĮ 3: ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȐ 

ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 0-10%. 
 
 

ǿıȠįȪȞĮȝȠ ȐȝȝȠȣ

y = 1,800x + 81,000
R2 = 1,000

y = 2,200x + 76,000
R2 = 1,000

y = 3,000x + 54,000
R2 = 1,000
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ǹıȕİıĲȠȜȚșȚțȒ ʌĮȚʌȐȜȘ (%)

ǿı
Ƞį

ȪȞ
Įȝ

Ƞ 
 %

ASTM EN 0/4 EN 0/2 īȡĮȝȝȚțȒ (ASTM) īȡĮȝȝȚțȒ (EN 0/4) īȡĮȝȝȚțȒ (EN 0/2)  
ǻȚȐȖȡĮȝȝĮ 4: ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ ʌȠıȠıĲȐ 

ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 0-5%. 
 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ
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ȈĲĮ įȚĮȖȡȐȝȝĮĲĮ 5,6 ĮʌİȚțȠȞȓȗİĲĮȚ Ƞ ıȣıȤİĲȚıȝȩȢ ȝİĲȡȒıİȦȞ ĲȘȢ įȠțȚȝȒȢ ȝʌȜİ 
ĲȠȣ ȝİșȣȜİȞȓȠȣ ȝİ ʌȠıȠıĲȐ ĮȡȖȚȜȚțȒȢ ʌĮȚʌȐȜȘȢ Ȓ ĮıȕİıĲȠȜȚșȚțȒȢ ʌĮȚʌȐȜȘȢ ıĲĮ 
İȟİĲĮȗȩȝİȞĮ įİȓȖȝĮĲĮ ȐȝȝȠȣ. 
 

y = 0,229x + 1,4867
R2 = 0,95

0
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Ȃ
ʌ
Ȝİ

 Ĳ
Ƞȣ

 Ȃ
İș
ȣȜ
İȞ
ȓȠ
ȣ

 
ǻȚȐȖȡĮȝȝĮ 5:  ȈȣıȤİĲȚıȝȩȢ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ 

 ʌȠıȠıĲȐ ĮȡȖȚȜȚțȒȢ ʌĮȚʌȐȜȘȢ Įʌȩ 5-15%. 
 

y = 0,0114x + 0,2
R2 = 0,9742
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ǻȚȐȖȡĮȝȝĮ 6:  ȈȣıȤİĲȚıȝȩȢ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ ıİ įİȓȖȝĮĲĮ ȐȝȝȠȣ ȝİ 

 ʌȠıȠıĲȐ ĮıȕİıĲȠȜȚșȚțȒȢ  ʌĮȚʌȐȜȘȢ Įʌȩ 5-15%. 
 
ȈĲȠ ĮțȩȜȠȣșȠ įȚȐȖȡĮȝȝĮ (įȚȐȖȡĮȝȝĮ 7) ĮʌİȚțȠȞȓȗİĲĮȚ Ƞ ıȣıȤİĲȚıȝȩȢ ĲȦȞ 
ȝİĲȡȒıİȦȞ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ ASTM  D 2419-02 țĮȚ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ 
ȖȚĮ ĲĮ ȜȘĳșȑȞĲĮ įİȓȖȝĮĲĮ ȐȝȝȠȣ ĲȦȞ įȚĮĳȩȡȦȞ ʌȠıȠıĲȫȞ ʌĮȚʌȐȜȘȢ ȩʌȠȣ țĮȚ 
įȚİȞİȡȖȒșȘțĮȞ ȠȚ ıȤİĲȚțȑȢ įȠțȚȝȑȢ. ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ıȤİĲȓȗȠȞĲĮȚ ȝȑıȦ 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ
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ȖȡĮȝȝȚțȒȢ ʌĮȡİȝȕȠȜȒȢ İȞȫ ʌĮȡĮĲȘȡİȓĲĮȚ țĮȚ Ș ĮȞĲȚıĲȠȚȤȓĮ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ 
ȦȢ ʌȡȠȢ ĲȚȢ ĮȣȟȘȝȑȞİȢ ĲȚȝȑȢ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ ȩıȠ ȝİȚȫȞİĲĮȚ ĲȠ ȚıȠįȪȞĮȝȠ 
ȐȝȝȠȣ. 
 
 

ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲĮ ASTM ȝİ MB

y = -9,589x + 96,701
R2 = 0,9449
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ǻȚȐȖȡĮȝȝĮ 7: ȈȣıȤİĲȚıȝȩȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮȚ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ ıĲĮ ȜȘĳșȑȞĲĮ  

įİȓȖȝĮĲĮ ȐȝȝȠȣ  
 

ȈȊȂȆǼȇǹȈȂǹȉǹ 
 
ǵʌȦȢ ʌĮȡĮĲȘȡİȓĲĮȚ ĲȩıȠ Įʌȩ ĲȠȞ ȆȓȞĮțĮ 3 ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ 
ʌİȚȡĮȝĮĲȚțȫȞ įȠțȚȝȫȞ ȩıȠ țĮȚ Įʌȩ ĲĮ İʌȚıȣȞĮʌĲȩȝİȞĮ įȚĮȖȡȐȝȝĮĲĮ ȝʌȠȡȠȪȞ 
ȞĮ İȟĮȤșȠȪȞ  ĲĮ ĮțȩȜȠȣșĮ ıȣȝʌİȡȐıȝĮĲĮ: 
 

o ȀĮȚ ıĲĮ ĲȑııİȡĮ ȜȘĳșȑȞĲĮ įİȓȖȝĮĲĮ, ȩıȠ ĮȣȟȐȞİĲĮȚ ĲȠ ʌȠıȠıĲȩ ĲȘȢ 
ĮȡȖȚȜȚțȒȢ ʌĮȚʌȐȜȘȢ ıİ ȕȐȡȠȢ ĲȘȢ ĮıȕİıĲȠȜȚșȚțȒȢ ĲȠ ȚıȠįȪȞĮȝȠ 
ȐȝȝȠȣ ȝİȚȫȞİĲĮȚ. Ǿ ĮȞĲȚıĲȠȚȤȓĮ ĮȣĲȒ İʌȚȕİȕĮȚȫȞİĲĮȚ țĮȚ ıĲȚȢ 
ȝİĲȡȒıİȚȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ Ǽȃ 933.08 

o Ǿ ĮȞĲȚıĲȠȚȤȓĮ ĲȦȞ ȝİĲȡȒıİȦȞ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ țĮĲȐ Ǽȃ ıİ ĲȚȝȑȢ 
țĮĲȐ ǹSTM D 2419 ȝİ ȕȐıȘ ĲȘȞ țȠțțȠȝİĲȡȓĮ, įİȞ įȚĮĳȠȡȠʌȠȚİȓ 
țĮĲȐ ʌȠȜȪ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ țĮȚ ĲĮ ʌȡȠıĮȡȝȩȗİȚ ʌȜȘıȚȑıĲİȡĮ ıĲȚȢ 
ȝİĲȡȒıİȚȢ țĮĲȐ ASTM 

o ǵʌȦȢ ĳĮȓȞİĲĮȚ Įʌȩ ĲȠ įȚȐȖȡĮȝȝĮ 7, ȠȚ ȝİĲȡȠȪȝİȞİȢ ĲȚȝȑȢ ȝʌȜİ ĲȠȣ 
ȝİșȣȜİȞȓȠȣ ıȣȞįȑȠȞĲĮȚ ȝİ ȖȡĮȝȝȚțȒ ʌĮȡİȝȕȠȜȒ ȝİ ĲȚȢ ȝİĲȡȠȪȝİȞİȢ 
ĲȚȝȑȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ įİȓȤȞȠȞĲĮȢ ʌȦȢ ȝʌȠȡȠȪȞ țĮȚ ȠȚ įȪȠ įȠțȚȝȑȢ 
ȞĮ įȫıȠȣȞ ıȣȝʌİȡȐıȝĮĲĮ ȖȚĮ ĲȘȞ ʌİȡȚİțĲȚțȩĲȘĲĮ İʌȚȕȜĮȕȫȞ 
ĮȡȖȚȜȦįȫȞ Ȓ ʌȜĮıĲȚțȫȞ ȜİʌĲȫȞ ıĲȘȞ ȐȝȝȠ ıțȣȡȠįȑȝĮĲȠȢ 

o ǹʌȩ ĲȚȢ ȝİĲȡȒıİȚȢ ıİ ȩȜĮ ĲĮ ȜȘĳșȑȞĲĮ įİȓȖȝĮĲĮ ʌȡȠțȪʌĲİȚ ʌȦȢ ĲȩıȠ 
Ș ĮıȕİıĲȠȜȚșȚțȒ ȩıȠ țĮȚ Ș ĮȡȖȚȜȚțȒ ʌĮȚʌȐȜȘ İʌȘȡİȐȗȠȣȞ ĮȡȞȘĲȚțȐ ĲĮ 
ĮʌȠĲİȜȑıȝĮĲĮ. ǿįȚĮȓĲİȡĮ ȩȝȦȢ Ș İʌȚȡȡȠȒ ĮȣȟĮȞȩȝİȞȦȞ ʌȠıȠıĲȫȞ 

16Ƞ ȈȣȞȑįȡȚȠ ȈțȣȡȠįȑȝĮĲȠȢ, ȉǼǼ, ǼȉǼȀ, 21-23/10/ 2009, ȆȐĳȠȢ, ȀȪʌȡȠȢ



 10

ĮȡȖȚȜȚțȒȢ ʌĮȚʌȐȜȘȢ įȓȞİȚ ĮȡțİĲȐ ȤĮȝȘȜȑȢ ĲȚȝȑȢ ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ 
țĮȚ ȣȥȘȜȑȢ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ.   

o Ȉİ ȤĮȝȘȜȐ ʌȠıȠıĲȐ ıȣȞȠȜȚțȒȢ ʌĮȚʌȐȜȘȢ (ĮıȕİıĲȠȜȚșȚțȒȢ țĮȚ 
ĮȡȖȚȜȚțȒȢ), ĲȠ ȝʌȜİ ĲȠȣ ȝİșȣȜİȞȓȠȣ ĮȞȚȤȞİȪİȚ ĮȡțİĲȐ țĮȜȐ ĲĮ 
İʌȚȕȜĮȕȒ ĮȡȖȚȜȚțȐ ȖȚĮ ĲȠ ıțȣȡȩįİȝĮ İȞȫ įİȞ įȓȞȠȣȞ ʌȠȜȪ țĮȜȐ 
ıȣȝʌİȡȐıȝĮĲĮ ȠȚ ȝİĲȡȒıİȚȢ  ȚıȠįȣȞȐȝȠȣ ȐȝȝȠȣ. 
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