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ARTIFICIAL GRADING OF MINERAL AGGREGATE

(An Arizona Method)

Scope

1. This method may be utilized to adjust composites of mineral
aggregate by artificially grading the material to meet desired
target values for specified screens,

Preparation of Pass No. 4 Sieve Size Samples

2. After samples of each stockpile or bin have been separated
into individual sizes of Plus No. 4 and 1larger, and Pass No. 4
material by coarse gieving as described in ARIZ 201 the Pagga No. 4
material is processed by the following procedures. Figure 1 gives an
illustration of the stepe necessary which may prove helpful in
understanding the procedure.

(a) For each stockpile or bin of mineral aggregate the Pass
No. 4 material is separated into No. 8 and Pass No. 8 fractions
and weights recorded for each.

(b> The Pasa No. 8 fractiona for each atockpile or bin are
proportionately combined and thoroughly blended together.

NOTE: It is important that the material be completely and
accurately sieved into the three separate size fractions.

{(¢> The combined Pass No,. 8 material is screened over a
series of sieves which includes a No. 8, No. 40, No. 200 sieve,
and other intermediate sizes as necesgary to prevent overloading
individual sieves.

(d) Material which passes the No. 8 sieve and is retained on
the No. 40 sgieve and any intermediate sieves is combined and saved.

(e) Material which passes the No. 40 sieve and is retained
on the No. 200 sieve and any intermediate sieves is combined and

saved.
(f) The material passing the No. 200 sieve is also saved.

(g)> An approximate 500 gram sample is obtained from the
fraction of material which ia Pass No. 8 to Retained No. 40, and
another approximate S00 gram sample is obtained from the fraction of
material which ia Pasg No. 40 to Retained No. 200.



ARIZ 244
July 1985
Page 2

(h) Each of the samplea are subjected to elutriation and
fine acreening as apecified in ARIZ 201, Section 6 or 7, and 8. The
sieve analysia of each is determined in accordance with Section 11 of
ARIZ 201, except the % passing each sieve is determined and recorded
to the nearest 0,01%.

(i) From the elutriation and fine screening of the Pasasa No.

8 to Retained No. 40 fraction, the %X passing the No. 40 sieve and
larger than the No. 200 gieve 1ia determined (% Pass No. 200
subtracted from % Pass No. 40), and recorded as '"a". The % passing
the No. 200 sieve is recorded as "b".
Example:
Sieve gize % Passing

# 8 100

# 40 0.34

# 200 0.25

“a" (0.34 - 0.25) = 0.09%

“b* 0.25%

(3) From the elutriation and fine screening of the Pasa No.
40 to Retained No. 200 fraction, the % passing No. 200 gieve is

recorded as ''c

Example:
Sieve Size % Passing
# 40 100
# 200 1.32

et o= 1.32%

NOTE: The size fractions used above for artificial grading
and throughout this method are based on meeting desired valueas for %
passing the No. 8, No. 40 and No. 200 sievea. If other or additional
sieves are used in artificial grading or adjusting the compoaite,
the procedureas of this test method will apply, with appropriate
modificationsa.

Procedure for Adjusting Composite for Pasa No. 8 Material

3. The composite of mineral aggregate for Pass No. 8 material is
then adjusted to meet desired values. The Pass No. 8 to Retained No.
40 fraction from acreening haas material clinging to it which will
contribute to Pasa No. 40 to Retained No. 200 and Pasa No. 200
material in the adjusted composite, and the Pasa No. 40 to Retained
No. 200 fraction from acreening has material clinging to it which
will contribute to the Pass No. 200 material in the adjusted
compoaite. The procedure below uses resulta from the elutriation and
the fine screening of material from each fraction of material to
account for the total contribution to each desired size. Figure 2
provides an illustration which may be wuseful in understanding the
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method. The calculations outlined below are utilized to determine
the % of each size fraction from screening that is necessary to be
used to obtain desired values. An example isa provided with the
method for each calculation. The illustration in paragraph (h) is a
tabulation of the results for the example provided and should be
referred to as the procedure is followed to understand the

contributions to each desired value from the individual fractions of
material.

caj The amount of Pass No. 8 to Retained No. 40 material for
the desired gradation is determined, (% Pass No. 40 subtracted from

% Pass No. 8) and recorded as "“d". The amount of Pasg No. 40 to
Retained No. 200 material for the desired gradation is determined,
(% Pasa No. 200 sgsubtracted from % Pass No. 40), and recorded as

*e". The amount of Pass No. 200 for the desired gradation is recorded
as "£".

Example:

Compoaite Gradation Desired Gradation
Sieve Size % Pass Values % Pass Values

# 8 45 48
# 40 21 18
# 200 6.5 5.7

'dar = (48 - 18> = 30 %

e = (18 - 5.7 = 12.3%

b 2 = 5.7%

(b> The percent of the Pass No. 8 to Retained No. 40
fraction of material necessary to be utilized to obtain the desired
adjusted % Pass No. 8 is determined and recorded as ''g".

a + b
*g" = (d) x 1+
100
Example: (e
0.09 + 0.25
g = (30) x 1+ = 30.10%
100

(¢y The proportional amounts of Pass No. 40 to Retained
No. 200, and Pass No. 200 material which are in the Pagss No. 8 to
Retained No. 40 fraction, and which need to be accounted for in the
adjusted composite are determined and recorded as Yh" and "i"
respectively?

[~ -
a
“ht = (g - d) x
a + b
— —
b
it o= (g - d) x
a + b
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0.09
“h* = (30.10 - 30> X = 0.03%
L~9'09 + 0.?§~
[ 0.2 |
B = (30.10 - 30 b4 = 0.07%
_9.09 + 0.%5_

(d> The amount of Pass No. 40 to Retained No. 200 material
from the Passa No. 40 to Retained No. 200 fraction that is required to
give the desired value for Passa No. 40 to Retained No. 200 in the
adjusted composite ias determined and recorded as "3j":

(e - h)

CIJll

Example:

(12.3 - 0.03) = 12.27%

3

NOTE: The sum of the contributions to the Pass No. 8 to
Retained No. 40, *h' + "3, will equal the total amount desired in

the adjusted composite, 'e'.

(e) The percent of the Pasa No. 40 to Retained No. 200
fraction of material, necessary to be utilized to obtain the
degired value for Paas No. 40 to Retained No. 200 is determined
and recorded as "k":

c
"k = (1) x 1 +
‘ 100
Example:
1.32
"k = (12.27) = 1+ = 12.43%
100

£) The amount of Pass No. 200 material which is in the Pasas
No. 40 to Retained No. 200 fraction, and which needs to be accounted
for in the adjusted composite is determined and recorded as "1":
"l = (k - 1)

Example:

B (12,43 - 12.27) = 0.16%
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to be
and

material
200 i=

Pass No. 200
Pass No.

necessgary
determined

(g) The percent of

utilized to

recorded as "m":

Example:

m

NOTE:
material, "i" +
adjusted composite,

The asum
!ll'. + llmll'

I'fl' .

(hY> The following
the adjusted composite from

obtain the desired %

(5.7 -

of the

0.07

illustration

)

- 0.16). =

contributions

shows

to

5.47%

the % Passa No.
will equal the total amount desgsired in the

200

the contributions to
each of the size fractions:

Pass #8 Paga #40
to Ret. to Ret. Pasgss
#40 #200 #200 Degired
Fraction Fraction Fraction Valuea
% Pags #8 to Ret. #40 30 d> 30 (d)
% Pasa #40 to Ret. #200 0.03(h) 12.27(3> 12.3 (e
% Pass #200 0.07 (i) 0.16(1> 5.47(m) 5.7 (£
% of each size fraction
to be used to obtain 30.10((g> 12.43k) 5.47(m)
desired values

(i) The percentagea of each size fraction which are to be

used in the adjusted composite to meet desired values are recorded:

Example:
Pasa No. 8 to Retained No. 40 = 30.10%
Pass No. 40 to Retained No. 200 = 12.43%
Paag No. 200 = 5.47%

Procedure for Adjusting Composite for Plus No. 8 Material

4., The composgsite is adjusted for the Plus No. 8 material +to
obtain desired % pass values for each size.
(a) The % retained for each sieve size for the desired

the corresponding % retained value
for each sieve size in the stockpile or bin composite. This value is
multiplied by the individual fractionas of that size for each
stockpile or bin. This will give an adjusted amount of each size
fraction in the satockpile or bin composite which will be the
gradation of the desired composite. An example of this for a
composite for asphaltic concrete mix design is shown in
Figure 3.

adjusted composite is divided by

an
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Checking Adjusted Composite

5. A szample of appropriate sasize as specified in ARIZ 201, for
the maximum aggregate size, is prepared for the adjuasted composite
using material from the individual aize fractiona for Plus No. 8
material, the Paas No. 8 to Retained No. 40 fraction, the Pasas No. 40
to Retained No. 200 fraction, and the Paasg No. 200 fraction. This
sample is asubjected to ARIZ 201 and the resultant gradation compared
to the desired gradation.

Preparing Samples Using Material from Artificial Grading

6. The msamples necessary are prepared and weighed up for teasting
utilizing the adjusted composite.

(a) For the Plus No. 8 material, the individual aize
fractionas from the adjusted compoaite for each stockpile or bin
are utilized to prepare samples.

(b) For Pass No. 8 material the amount of each fraction for
Pasa No. 8 to Retained No. 40, Pasa No. 40 to Retained No. 200, and
Pags No. 200 from the adjusted composite is utilized to prepare
samples.

(c) A weigh up sheet which ia used for asphaltic concrete
mix designa, which illustrates the use of the adjusted composite
fractions is shown in Figure 4.



Amount of Pass No. 8 to
Retained No. 40 fraction
to be used to obtain
desired amount of Pass

Amount of Pass No. 40 to
Retained No. 200 fraction
to be used to obtain
desired amount of Pass

Amount of Pass No. 200
fraction to be used

to obtain desired amount
of Pass No. 200 = "m"

No. 8 = "g" No. 40 = "k"
- Pass No. 8 Pass No. 40 Pass No. Pass No. 40 Pass No.
to Ret. MNo. to Ret. No. 200 = "i" to Ret. No. 200 = "1"
40 - !ld" 200 = llh!l 200 = Njﬂ

Amount of Pass No. 8 to
Retained No. 40 in the
desired gradation = "gd"

\\

Amount of Pass No. 40 to
Retained No. 200 in the

desired gradation = "e"

FIGURE 1

Amount of Pass No.
200 in the desired
gradation = "f"
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Stockpile or Bin Pass
No. 4 from screening

N

No. 8 Pass No. 8

Stockpile or Bin Pass
No. 4 from screening

TN

No. 8 Pass No. 8

Stockpile or Bin Pass
Ho. 4 from screening

AN

No. 8 Pass No. 8

e

=

Proportionately
combine the Pass No.
8 from each stockpile
or bin, blend

thoroughly and screen.

Pass No. 8 to
Retained No. 40
fraction

Pass No. 40 to
Retained No. 200
fraction

*—-_~‘~‘-‘---§h-N‘~—““*--_

500 gram sample for
elutriation and
fine screening.

Pass No. 200
fraction

N

500 gram sample for
elutriation and
fine screening.

Record 7% Record %
Pass No. Pass No.
40 to Ret.l| 200 as
No. 200 "p"

as lla"

Record %
Pass No.
200 as

n C"

FIGURE 2
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Compasire  Apgusren To Desiken Composire OF Pus Mo. 8 Marcenis

CNIE PROJECT NO. IAB. NO. __ DESIX
Aggregate "% of composite" - ﬁ‘a‘%[r”fﬂ A .
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FIGURE 3
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ASPHALTIC CONCRETE MIX DESIGN WEIGH UP CARD

MATERIAL LAB Ao, DATE
PROJECT NO. PROJECT NAME
CONTRACTOR . MIX DESIGN REQUEST
LAB size |ACCUM / S 5 / ! / d d / / LAB
e I e B S Bl o e B e o e R R L I
lwese | Sy (26| 78 | 8¢ | 88 |z2ec7 | 26 | /S —
e 1vo | vz0 |dez 476 |773¢ | 138 | &/ /900
3 (225|675 | 742 | 765 |2308 |22/ | /30 3832
Yy |2¢.2|726 |799 | 823 |z482 |238 | 190 -
#9¢ |z6.7 | 807 | 88/ | 908 {2738 | 263 | 157 -
furee | ¥y (271] 913 | 89y | 92/ |27279 | ze7 | /56 -
Yo 1307|921 1013 |Josy |3/49 | 302 | /77 Y932
3/ 133.2| 99¢ |/096 |//29 |3Y05 | 327 | /92 Sooo
Yy 13591062 /168 1207|3631 | 398 | Z0Y
#q (3201 /)/70 | /221 |1258 | 3795 | 369 [ 2/3
Frwe | Wy (371113 1229 |J2¢/ |380S5 | 3¢S | 2/
#Y 1290|1170 /287 |1326 |Yooo | 389 | 225
Comese | #8 |9.6(1248 (1373 | 1979 290 26 | s/ | — 1#8 (Guese
[uree |#8 |y7.0| /90 (1551 1598 27/ 79 | /57 | = |#8 |re
FE |#8 |52.0|15¢0|17/6 |1768 300 /128 |25 | — |#8 |bwe
Fiss 8-t 0\82.10|2963 | 2709 | 2791 Yy | 898 | 2726 |foss 8-Herso
fss 0-Ler 200|99.53| 2836 3119 13214 SY6 (1092 | S3L |\Fss 9d-b72oo
Fass Poo | /o0 | 3o00| 3300|3500 oo | 1200 too | Fisy zoo

REMARKS:

FIGURE 4
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