



































TABLE 2 ASPHALT CEMENT CHARACTERISTICS

TEST METHOD | DESCRIPTION RESULT
ORIGINAL ASPHALT
AASHTO T228 | SPECIFIC GRAVITY (60/60F) 1.034
AASHTO T44 | BITUMEN (SOLUBLE IN TCE) PERCENT 99.98
AASHTO T48 | FLASH POINT (F) 500 +
AASHTO T49 | PENETRATION (77 F, 100 gm, 5 sec.) 65
AASHTO T201 | KINEMATIC VISCOSITY, (cs, 275 F) 395
AASHTO T202 | ABSOLUTE VISCOSITY, (poise @ 140 F & 300 mm Hg) | 2,010
AASHTO T179 | % LOSS TFO TEST, (1/8",325F, 5 hrs.) -0.01
TESTS ON RESIDUE (TFO)
AASHTO T49 | PENETRATION (77 F, 100 gm, 5 sec.) 49
PERCENT OF ORIGINAL PENETRATION 75.38
AASHTO T151 | DUCTILITY OF 77 F 75
AASHTO T201 | KINEMATIC VISCOSITY, (cs, 275 F) 596
AASHTO T202 | ABSOLUTE VISCOSITY, (poises @ 140 F & 300mm Hg) | 5,778

From the material characteristic results on the coarse aggregate fractions, it can be
seen that the high absorption aggregate has an absorption of 4.4%. This high of absorption
is generally not allowed in Missouri's bituminous concrete material, but for the sake of this
study the material was selected to provide the contrast between the low and high
absorptive mixes. Also, the material characteristics of the low absorption coarse
aggregate shows a 13.2% chert content, which was later thought to be the cause of the
aggregate dispersion and degradation in the binder ignition ovens.

GRADATIONS OF COMBINED AGGREGATE BLEND:

Prior to the calibration of the nuclear gauge, calibration of the binder ignition
systems, and mixing of the HMA sample batches, the gradations of each aggregate blend
were tested by AASHTO T11 and T27. Then, after the binder ignition method was
performed, the gradations of the remaining aggregate were again tested by AASHTO T11
and T27 to check if there was any degradation of the aggregate caused by the ignition
method. This was completed as follows;

: combine coarse and fine aggregate fractions according to the mix design batch sheets
: perform AASHTO T11 washed gradation on these two combined fractions
(to remove the -200 which was clinging to the aggregates)
- dry back combined fractions and perform AASHTO T27,
so as to know an accurate percent passing of each sieve
- combine sieves back and add the 2% mineral filler, (the Quincy Carbonate
mineral filler was chosen because it has 98.5% -200 material)
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TABLE 15

TROXLER IGNITION SYSTEM

LOW ABSORPTIVE AGGREGATE

TROXL . TROXL. TROXL.
BATCH | IGNIT. BATCH | IGNIT. BATCH | IGNIT.
SAMPLE|SYSTEM| (M4-M) | SAMPLE | SYSTEM | (M4-M) | SAMPLE | SYSTEM | (M4-M) | AVG.
4.0M | 4.0M4 ok 5.5M | 5.5M4 ke ok 7.0M 7.0M4 e de ok ek
3/4"[100.00[/100.00 0.00({100.00/100.00 0.00|100.00| 100.00 0.00f 0.000
1/2"[ 98.22| 98.73 0.51| 98.56| 98.55| -0.01| 98.40| 98.96 0.56] 0.353
3/8"| 86.05| 88.67 2.62| 86.30( 89.01 2.71| 86.08| 87.42 1.34| 2.223
#4 51.26]| 56.95 5.69] 51.15| 55.96 4.81| 51.62| 55.73 4.11| 4.870
#8 31.79| 38.48 6.69| 32.07| 38.26 6.19] 31.69] 37.17 5.48] 6.120
#16 | 24.15| 30.07 5.92| 24.05| 29.78 5.73| 23.58| 28.81 5.23} 5.:627
#30 | 16.79| 22.53 5.74| 17.02| 22.24 5.22| 16.31| 21.24 4.93]. 15.297%
#50 | 10.54| 15.33 4.79| 10.54| 15.19 4.65 9.88| 14.22 4.34| 4.593
#100 4.17 8.02 3.85 4.24 7.98 3.74 3.84 7.38 3.54}3.710
#200 2.26 3.95 1.69 2.24 3.82 1.58 2.20 3.72 1 .52} %597
HIGH ABSORPTIVE AGGREGATE
TROXL. TROXL. TROXL .
BATCH | IGNIT. BATCH | IGNIT. BATCH |IGNIT.
SAMPLE | SYSTEM| (M4-M) [ SAMPLE | SYSTEM| (M4-M) |SAMPLE |SYSTEM| (M4-M) | AVG.
4.0M | 4.0M4 kol 5.5M | 5.5M4 % dok 7.0M [ 7.0M4 * &k it
3/4"|100.00/100.00 0.00/100.00(100.00 0.00/100.00{100.00 0.00| 0.000
1/2"| 98.78| 98.20| -0.58| 98.62| 97.93| -0.69| 98.90| 98.53| -0.37|-0.547
3/8"| 85.72| 86.04 0.32| 86.05| 86.24 0.19| 85.95| 86.46 0.51] 0.340
#4 52.10] 51.49] -0.61| 52.79] 52.83 0.04| 52.14| 53.41 1.27:02233
#8 29.14| 29.26 0.12| 29.31| 29.89 0.58| 29.49| 30.48 0.99| 0.563
#16 22.82| 22.72| =0.10] 22.53] 22.77 0.24| 23.12| 23.60 0.48| 0.207
#30 16.20| 16.56 0.36|] 15.99| 16.42 0.43| 16.62| 17.10 0.48| 0.423
#50 10.09| 10.51 0.42| 10.00( 10.30 0.30( 10.37| 10.75 0.38}) 0.367
#100 3.78 4.85 1.07 4.15 4.62 0.47 4.30 4.87 0.57}+0.703
#200 2.28 2.72 0.44 2.30 2.67 0.37 2.36 2.88 0.52| 0.443
THE *** COLUMN IS THE DIFFERENCE BETWEEN BEFORE AND AFTER GRADATIONS.

NOTE:

THE SHADED COLUMN IS THE AVERAGE DIFFERENCE OF THE THREE SAMPLES.
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Standard Method of Test For
Asphalt Binder Content
of Hot-Mix Asphalt
by the Ignition Method

AATHT7O Designa Fion TP,S53-9¢
Scope

This test method covers the determination of asphalt content of hot-mixed paving mixmures by

ignition of the asphalt cement at 538°C (1000°F) or less in a furnace. The aggregate remaining
can be used for sieve analysis using AASHTO Test Method T50.

The values in metric units are to be regarded as the standard.

This standard may involve hazardous materials, operations, and equipment. This standard does
not purport to address all of the safety problems associated with its use. It is the respoasibility of
whoever uses this standard to consult and establish appropriate safety and health practices and
determine the applicability of regulatory limitations prior to use.

Referenced Documents

AASHTO Standards

T2 Sampling Aggregates

T50 Mechanical Analysis of Extracted Aggregate

T100 Moisture or Volatile Distillates in Bituminous Paving Mixtures
T168 Sampling Bituminous Paving Materials

T248 Reducing Field Samples of Aggregate to Testing Size

Manufacturer’s instruction manual

Summary of Test Methods

The asphalt cement in the paving mixture is ignited using the furnace equipment applicable to the
particular method. The asphalt content is calculated as the difference between the initial mass of
the asphalt paving mixture and the mass of the residual aggregate, the calibration factor and
moisture content. The asphalt content is expressed as mass percent of moisture-free mixture.

Sienifl LU
This method can be used for quantitative determinatioas of asphalt binder content and gradasioa in
hot-mixed paving mixtures and pavement samples for quality control, specification acceprance,

and mixture evaluation studies. This method does not require the use of solvents. Aggregate
obtained by this test method may be used for gradation analysis according to AASHTO T 30.

Sampling

Obtain samples of aggregate in accordance with AASHTO Method T2.

Obmain samples of freshly produced hot-mix asphalt in accordance with AASHTO Method T 163.
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10.8  Weigh and record the mass (W,) of the sample after ignition to the nearest 0.1 gram.
10.9  Place the sample back into the furnace.

10.10  After the furnace reaches the set temperature, burn the sample for at least 15 minutes.

10.11  Remove the sample from the furnace and allow it to cool to approximately room temperature (at
least 30 minutes).

10.12  Weigh and record the mass (W,) of the sample after ignition.

10.153  Repeat these steps until the change in measured mass (W,) of the sample after ignition does
not exceed 0.02 percent of the mitial sample mass (Wy)..

10.14  Record the last value obtained for (W,) as the mass (W) of the sample after ignition.
10.15  Calculate the asphalt content of the sample as follows: |

/hi AC% = [-(—w:,—wL)- X |oo] - Ce

H

where:

AC%

the measured (corrected) asphalt content percent by weight of the
HMA sample.

w, = the total weight of aggregate remaining after ignition.

the total weight of the HMA sample prior to ignition, and

Ce = calibration factor, percent by weight of HMA sample

E
L}

11.1  Allow the specimen to cool to room temperature in the sample baskets.

112 Empry the contents of the baskets into a flat pan. Use a small wire sieve brush to easure
that any residual fines are removed from the baskets.

115 Perform the gradation analysis according to AASHTO T 30.

12. Repont

12.1  Always report the test method, corrected asphalt content, mix correction factor,
temperature compensation factor, total percent loss, sample mass, and test temperature.
Atach the original printed ticket to the report for units with internal balances.

13. Precision and Bias

13.1  Precision and Bias were determined in an NCAT Round-Robin study for surface mixes using
Test Method A. Precision and Bias has not yet been determined for Test Method B.





















9.3.1 Obtain samples of blended aggregate to be used in HMA in accordance with Section
6.1. The sample should be approximately the same size and gradation as that to be used for the HMA
test sample (Section 10.1).

NOTE 5 - When the mass of the test specimen exceeds the capacity of the equipment, the test specimen may
be divided into suitable increments. The specimens may then be tested and the results appropriately combined for
calculation of a calibration factor (Section 9.3.14).

9.3.2 Obtain samples of asphalt cement to be used in HMA in accordance with Section 6.4.

9.3.3 Oven-dry the aggregate samples to a constant mass.

9.3.4 Set the furnace temperature to 538+5°C (1000=8°F) for calibration using mixtures only.

9.5.5 Heat the aggregates and asphalt cement to approximately 150°C (300°F). Heat all
mixing bowls and tools to approximately 150°C (300°F).

9.5.6 Prior to mixing of calibration samples, an initial or “butter” mix is required to
condition the mixing equipment. Remove and discard the “butter” mix from the bow! by scraping,
leaving a uniform coating of asphalt mix residue. ~

NOTE 6 - The “butter” mix prevents calibration samples from being biased by residual asphalt mix retained
in the mixing bowl.

9.5.7 Prepare two calibration samples at the design asphalt cement content.

9.3.8 Determine and record the mass of the sample tray(s) and catch pan to the nearest 0.1
gram.

9.5.9 Evenly distribute the sample in the sample tray(s).

9.3.10 Determine the mass of the sample, sample tray(s) and catch pan to the nearest 0.1
gram. Calculate and record the initial mass of the sample (M,).

9.3.11 Heart the calibration sample in the furnace at 538+5°C (1000=8°F) until the change
in mass of the sample over a three minute interval does not exceed 0.01 percent of the sample mass
(M).

9.3.12 Measure and record the mass (M, ) of the sample after ignition to the nearest 0.1 gram.
The mass can be obtained immediately upon completion of the test from printout or display.

9.3.13 Calculate the measured percent mass loss (Cs) as follows:












12.2.8 Remove the sample from the furnace and allow it to cool to approximately room
temperature.

12.2.9 Measure and record the mass (M, ) of the sample after heating in the furnace to the
nearest 0.1 gram. '

12.2.10 Place the sample back into the furnace.

15 minutes.

12.2.12 Remove the sample from the furnace and allow it to cool to approximately room
temperature. o

Measure and record the mass of the sample after heating (M, ) to the nearest 0.1

12.2.13
gram.
12.2.14 Repeat these steps until the change in measured mass (M, ) of the sample after

heating does not exceed 0.01 percent of the initial sample mass (M)).

12.2.15 Record the last value obtained for (M)) as the mass (M) of the sample after heating
in the furnace. ‘

12.2.16 Calculate the measured percent mass loss (Cs) as follows:

MI ML
C, = =100
M

where

Cs; = the measured mass loss (percent) of the calibration sample by mass of aggregate,
M, = the mass of the aggregate calibration sample prior to heating in the furnace, and
M, = the mass of the aggregate calibration sample after heating in the furnace.

12.2.17 Repeat these steps for two aggregate calibration samples. The reported calibration
factor (C;) is calculated as follows:
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