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Table 1. The properties of 60/70 Bitumen
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Table 2. Physical and chemical properties of Polypropylene wax used in this study

3 lliw! inlojl aseus Slascine
ASTM D-445 Yo iSlas (€P) 81,5 ilw a2 10 \YD (slod 50 4y jeKm g
ASTM D-1298 C[AYE-/-Y (gr/em3) pgaso 39

ASTM D-127 ARE-AY (CC) ©gd ahiis
ASTM D-92 Yo JBlas (CC) Jlaiis! alaits
. Jsloxal <l 5 g piy ol
- M.M: ‘j-;)

o ol yo oolisiwl 890 S g Slw! (o Lo 9 (59 3ud laine Y Jguo
Table 3. Physical and chemical properties of Slack wax used in this study
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Fig. 1. Additives used in this study, a) Slack wax b) Polypropylene wax
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Table 4. Binder IDs and the type and dosage of modifiers used in the preparation of binders
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Table 5. High performance graded of un-aged and RTFO aged asphalt binders
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Table 6. Performance graded binders specification based on AASHTO M332 [49]
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Fig. 6. Rutting parameter for RTFO-aged asphalt binders
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Fig. 7. Recovery percentage of asphalt binders at 100 and 3200 Pa stress levels
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Table 7. Performance graded asphalt binders based on traffic level
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Table 8. The analysis of variance results of RV test

Slack wax modified asphalt binders

Significant at

Source Sum of Squares df Mean Square F Sig.
0.05 level
Slack_Dosage 0.031 3 0.010 8.774 7E-03 YES
Crumb_Dosage 0.286 1 0.286 242.305 2.9E-07 YES
Temperature 1.566 2 0.783 663.651 1.29E-09 YES
Polypropylene wax modified asphalt binders
) Significant at
Source Sum of Squares df Mean Square F Sig.
0.05 level
P.P_Dosage 0.116 3 0.039 34.058 6.6E-05 YES
Crumb_Dosage 0.286 1 0.286 251.891 2.5E-07 YES
Temperature 1.673 2 0.837 737.113 8.5E-10 YES
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Table 9. The analysis of variance results of recovery percentage (R %)

Significant at
Source Sum of Squares df Mean Square F Sig.
0.05 level
Slack Dosage 151.767 3 50.589 295.170 1.6E-08 YES
P.P_Dosage 20.209 3 6.736 39.304 3.9E-05 YES
Crumb_Dosage 152.857 1 152.857 891.874 1.7E-09 YES

(J_Nr) 53 S g B o orozmd (55 (il ylg Jolodd gl Ne Joua
Table 10. The analysis of variance results of non-recoverable creep compliance (Jnr)

Significant at

Source Sum of Squares df Mean Square F Sig.
0.05 level
Slack_Dosage 0.183 3 0.061 106.970 8.5E-07 YES
P.P_Dosage 0.102 3 0.034 59.488 8E-06 YES
Crumb_Dosage 0313 1 0.313 548.272 1.2E-08 YES
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