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 1501-02-05-00-00 Management of excavation materials and exploitation of dumping sites --

 1501-05-03-03-00 Road pavement layers with unbound aggregates -- 

 EN 1097-1 Tests for mechanical and physical properties of aggregates - Part 1: 
Determination of the resistance to wear (micro-Deval). -- 

  - 
1: .

 EN 1097-2  Tests for mechanical and physical properties of aggregates – Part 2: 
Methods for the determination of resistance to fragmentation. -- 

  - 
 2: .

 EN 13286-2 Unbound and hydraulically bound mixtures – Part 2: Test methods for the 
determination of the laboratory reference density and water content - Proctor 
compaction. --   

.  2: 
.

 Proctor. 

 EN 13286-3 Unbound and hydraulically bound mixtures – Part 3: Test methods for 
laboratory reference density and water content – Vibrocompression with 
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controlled parameters. --  
  –  3:  

 
 - .

 ISO 14688-2 Geotechnical investigation and testing - Identification and classification of 
soil - Part 2: Principles for a classification -- 
-  -  2: 

 EN 932-1 Tests for general properties of aggregates - Part 1: Methods for sampling -- 
 - 

1:

 EN ISO 22475-1 Geotechnical investigation and testing -- Sampling methods and 
groundwater measurements -- Part 1: Technical principles for execution -- 

 -  
 -  1: 

prEN-ISO 22476-13 Geotechnical investigation and testing — Part 13: plate loading test -- 
 .  13: .
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 : 

(1) CBR = .

(2)  CBR. 

(3)    " " ( ASHT -194). 

LL =  (  105-86  5) 

PI =  (  105-86  6) 

 ISO 565  0,063 mm (  200  AASHTO  0,074 mm) 
:  CBR   12 

 (  105-86) ,  90%  
 (  105-86  11),   4 . '

,  "
"  CBR  " ".

4.4

,  
:

1.
“ ” ,   5. 

 “ ” (  0)  0.1  0.6. 

 “ ” (  1)  1.1.  1.2. 

2.  “
” ( ) :

. ,   5: 

 “ ” (  1),  1.1. .

 1.3, 1.4  1.5. 

 2.1  2.2. 

.  :

, ,  1.1.  1.3 
 5 :

 ( )  80% :

 W p - 2% < W < W p

 ( )  100% :

 W p - 3% < W < W p + 1% 

 W p =  Proctor 

 W = 

   ( 10m.).

 “ ” .
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DE 25  Los Angeles(3) 

LA  30). 

 3 
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  (Dmax)  
 :

-    (
): 800 mm 

-   
( ): 600 mm 

-  
 (  ): 500 mm 

 Dmax  
   40 kN  

.

2.  ,
,

  .

3.
6:

 6 – 

#  ( )  [%] 

1 2 3 

1 D 90 - 100 

2 D/4 45 - 60 

3 D/16 25 - 45 

4 D/64 15 - 35 

 D =  .

4. H   , 
,

 5.4. 

4.5.4

 , :

Error!  3 
 : 

L =   
.

G =  .

 =  
.

 L, G   (  
 ). 
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2.  
.

3.  ,
’  

( , .).

 20 m x 40 m 
-6, -7 0. 

 
’ :

 
 (  Atterberg, ,  – 

 Proctor,  CUPP 
 95%  

 Proctor). 

.

,  –  – 
– .

.  , . .
 – .

, , ,
.

 (
,  .).

,  .
  (5). 
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.

 ,  
, ,
.
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,
.   

 / .
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  ,

 . ,  ( )
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,  ,
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:

85

%15

S

D
 < 5

50
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S

D
< 25

:

Dx = ,  x% .

Sx = T ,  x% .

5.3

5.3.1

:

1. , .

2.  (
, ).

3. , , ,
,

.

Proctor (  105-86  11), :

:   4 mm 
 7%. 

:  
 19 mm 8% 100%. 
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 2 m '  , (

).

,
 .

 
.

 ,
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5.3.2

, ,
  (  105-

86  11,  EN 13286-2)  .

.
    

ASTM D2922-04  ASTM D3017-04. 
,  .

1.  , ,
, .

2.  ( . .  II  3.4),
, ,

 .  
  ( ),  :

=1,5P R/S [ /m
2
]  (1) 

 P= 

    R=  m 

    S=  m 

 2.
 ( . .   150 mm), 

 60 cm.  60 cm 
 ,  

.

2: 1
 2,20. .

’
   ( ).

 7 – 

2  (MN/m
2
)

30

45

  60 

 
120

3.   E2, ,   CBR (  
 prEN-ISO 22476-13) :
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 8 –  CBR  

 EV2, (MN/m
2
)

CBR 20 CBR 10 CBR 5 CBR 3

(1) [  ISO 565 
 0,063 mm  34% 

. .]
45 35 25 18

(2) [

ISO 565  0,063 mm  34% . .] 
60 47 33 24

5.3.3

1.  ( , , ), ’  
,   90%  

 Proctor. 

2. ,   ,
  95%  

 Proctor. 

3.  ( >10 m)  10 m,   ( . .
3.4 . . ),  

  95%  
 Proctor. 

4. ,
 95%  

 Proctor. 

5.3.4  « »

 " "  
 0,6 mm  30% . .  (

 0.063 mm)  6% . .],  Proctor 
 ,

  (Dr), :

 (Dr) :

100

minmax

max

x
ee

ee
Dr

:

e =

emax=  (
  ASTM D4254-00) 

emin =   (     
  ASTM D4253-00) 
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 65%, 
90%.

 70%,  95% Proctor. 

5.3.5

 
. ,  

, .
 ( .  3.4)  ,  

 .

, :

1.
 40 kg/cm. 

.

2.   (Grid Rollers) 
 5,0-12,0 ton  80 kg/cm. 

3.    ( -Self-propelled 
tamping rollers). 

 
, :

 9 – 

 
 (mm) 

( . 90% 
.  Proctor) 

.  (
. 95% .

 Proctor) 

,  10,0 7,0 

 5,0 3,0 

 ,  40x40 cm 
,  15 mm, ,

.   5.6 (
)  

, .

 95%  Proctor, 
 12  40 kg/cm,  90% Proctor 

 6 .

5.3.6  « »

 “ ”
 98%  
 (  105-86,  11). 
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 " "  " "* ,
 (  105-86  11) 

 ,   " " (Dr)  76%. 

 “ ” 2  (  
 prEN-ISO 22476-13)  80 MN/m

3
.

5.4

 
.

 , :

 ,
.

   1.000 m
3
,

  ,
  .

.

5.5

5.5.1

.

  2 C
 (

  ).

5.5.2

 
. ,  

.

 
.

5.5.3

  ,
, ,

  ( . . ,
). 

.

5.5.4

.

,  10. 
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 10 –  ( : )

(  m) 
[ ]

( )

 1,5 1:3 

 1,5  3,0 1:2 

 3,00 2:3 

  1:1 

  1:3 

  10 ,
 ( , ,  

.),   
,  .

5.5.5

,  
,  ( ) 

,  10 cm.  
,   .

, ,
, .

:

.
 D 15% ( )

…. 5 
 D 85% ( )

.
 D 15% ( )

    5 
 D 15% ( )

 D 50% ( )
    25 

 D 50% ( )

 : Da%=  ( )  a% 
.

5.6

5.6.1  - 

  

  3 cm. 
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,  
 4%,   2%. 

, ,
 .

, ,
.

5.6.2

, , ,
.,  ,

,
 – ,

, .

, ’ ,  ,
, .

.

5.6.3

 5.6.1  5.6.2, :

 ( )   (
)  , ,

  20 cm. 

 ,
,   100 m. 

 
.

:

1. ,   1/5 
.

2. ,
 1/2 .

3.   5 cm 
 3 cm  .

,
.

.

  
15 cm  10 cm  ,

,  ’ .

5.6.4  ( . . .)

 5.6.1 :
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. . .  ,
  .

, ,  
 11 : 

 11 – . . .

(mm) 

 [ , . . .,
  ( , )]

 20 

 ( )  30 

 25 

5.6.4.1

:

1.  ( . . .),
( . . .) , , . . .  

 ( . . .)

2. . . . . . ., . . .  . . .
. . .

3.  ( . . . .), 
. . .

. . . ., . . . .  
 (  1501-05-03-03-00). 

4.  
:

 ±20 mm ’ ,  
( , ).

 ±30 mm .

5. :

 ( , ,
) ,   
  10,0 m. 

  2,00 m. 

5.6.4.2

. . .   (
 5.6.4). 
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 10,0 m.   3,0 m .
,     

 11. 

 ,
 5 mm. 

5.6.5

. . .  
.

   100  1.000 m ,   25 
 3 m .

  (emax)  (
)  20 mm. 

6

 (
, ), 

.

 .

6.1

6.1.1

:

.

 150 m  50m
3

.

’
  50,0 m. 

   (  106-86/2), 
,  ( ) ,  

   ASTM D2922-04, ASTM D3017-
04)   (  Proctor)  

-105-  11. 

  ,
,    10 

   ( ) .
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,

  ,
.

,
, .

  .
.

6.1.2

1.

 ’  ( ,
, ) .

 ,
, .

  105-86 (  11 
13286-03),  ,  ( . .

 II). 

 
, .

 .

.

2.

 .

 50 m,    ( 106-86/2)  25 m 
  .

 3 
 (  25 m  12 m )   

 .

3.

  
 ( 106-86/2),    (ASTM D2922-04, ASTM D3017-04) 

,  (%)  
 Proctor (  105-86  11), 

:

  (Xi)   (X ),
   .

Xi > - 3  ( )      i = 1,2,3,…5    
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i > - 5  ( - )   i = 1,2,3,…5 

  ( 5)   ( ). 

5 > 

 , 
, , ,

,
.

 ( )  ( )  5  < 10, ,
,  (1)    (Dr), 

 10% .

   10% 
,  .

6.1.3

.

.

.

6.1.4

:

,
.

.

, , ,
). 

, ,  (
) , 

  .
 .

’  ,
.

, .

.

.

 ,  
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.

6.2

  (
 ). 

 12 – 

 EN 932-1  

 ISO 14688-2  

 EN ISO 22475-1  

 933-02 AASHTO T - 27 

 105-86/5/  AASHTO T - 89 

 105-86/6/  AASHTO T - 90 

 105-86/6/  AASHTO T - 91 

 ISO 14688-2  

 –  EN 13286-2  106-86/2 

 13286-03 AASHTO T - 147 

 (
)

prEN-ISO 22476-13 

 ASTM D2922-04, ASTM 
D3017-04 

 CBR 
AASHTO T193  ASTM 

D1883 

,  
  ( ).

   Dr 
:

1.  ( )  ( )  < 5 ,
 .

2.  ( )  ( )  5  < 10, 
, ,  (1)   

 (Dr),  10% .
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 ( )  ( ) 10,
 90% 
 .

  ,
 ,

.

7  – 

7.1  –  

 (  -  - )
.

 
 .

:

 ( ).

 / 
.

, .

.

 / .

 :

 
 

.

 
.

 / 
: ,

,  
. . .

 /   ( . . ).

 .

,
 (  – , ). 

 
 ( )  305/96. 
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,  
.  

, ,  / .

7.2

 ,
, :

  (
,  ).

 (  
 ,

.).

.

  
.

8

 ,
 .

  (m3) 
  . 

, ,
, ,

 .
, :

 (
).

, 
. (

). 

 ‘’  
 ,

.

 

 

.

,  
 .
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.
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/3 - 

 105-86 - 

 305/96 - &

ASTM D1883 Standard Test Method for CBR (California Bearing Ratio) of Laboratory - Compacted Soils 
--  CBR – .

ASTM D3282-93 - Standard Practice for Classification of Soils and Soil-Aggregate Mixtures for 
Highway Construction Purposes --  

.

ASTM D2922-04 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth) --  

 –    ( ). 

ASTM D3017-04 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear 
Methods (Shallow Depth). -- 

   ( ).

ASTM D4254-00 - Standard Test Methods for Minimum Index Density and Unit Weight of Soils and 
Calculation of Relative Density –  

.


