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Estimation of Bituminous Concrete Property Based on Molecular Size

Distribution of Asphalt Cement
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Abstract

Moleclar size distribution of three AC-20 asphalt cements were observed using high pressure - gel permeation
chromatograph (HP-GPC). Bituminous corcrete specimens were made using the asphalt cements and one aggre-
gate in laboratory to measure mechanical properties, tensile strength (TS) and resilient modulus(Mz), in dry
and wet conditons. Results of mechanical property tests and profile of molecular size distribution of asphalt
cements were analyzed to evaluate the relatonship of mechanical property with chromatogram. Regression analy-
sis showed a strong correlation between a mechanical property and sliced percent areas of chromatogram.
Mathematical prediction models were developed based on the regression analysis. It was shown that characteris-
tics of asphalt cement chromatogram could be successfully used for estimation of selected mechanical property
of asphalt concrete.
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Figure 1. illustratior .f A Typical HP-GPC Curve.
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Table 1. Mean Values of Mechanical Properties
of 3 Asphalt Cement Concretes.

Tensile Strength Resilient Modulus

ASP | Dry | Wet | TSR' | Dry Wet | MgR*
(psi) | (psi) | (%) | (ksi) | (ksi) (%)

A | 1175 | 754 | 646 | 2567 | 2332 ) 918

E 1220 | 725

L. i -
1. TSR=(Dry TS)/(Wet TS) X100

2. MgR = (Dry Mg/ (Wet MgX 100
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Figure 2. lllustration of HP-GPC Profiles for 3 Asphalt Cements.
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Figure 3. Description of Slice of A HP-GPC Curve into 10 Equal

Time.

Table 2. Mean Value of % Area for Each Slice of HP-GPC
Curves.

Asphalt Cement

SLICE A E K
MEAN| STD 'MEAN| STD |MEAN| STD
T1 058/ 013! 039 010 057, 013
T2 219 029! 193] 018 261, 039
T3 539/ 034] 548/ 029 6.08 063
T4 839, 043| 881 050 913 021
T5 1269 0.29| 1442; 055 1495 059
Té 17.71) 031 2199 026 2228 064
i T7 20891 035 22.78] 040 2198 054
T8 17.95) 036, 14.82| 055 1350/ 068
T9 1039, 041 713 063, 649 030
TO | 382 091 226 066 241 038
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Figure 4. Comparison of %Area for 10Slices among Three
Asphalt Cements.
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Table 3. STEPWISE Results for Mechanical Properties
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