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Properties Tested Test Results Permissible Limits
Penetration at 25 °C(unit) 70 60-70
Softening point (°C) 4375 40-55
Ductility (cm) 82 >75
Specific gravity at 27 °C 1.00 >0.99
Viscosity at 60 °C (Poise) 1660 1000 + 200
Viscosity at 135 °C (cSt) 393 >150
Properties after TFOT' (Residue)

Loss on heating, percent by mass 0.31 1 (max.)
Retained Penetration at 67 4 55 (min.)

MNote: *TFOT: Thin Film Oven Test.
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Properties Tested Test Results Permissible Limits
Penetration at 25 °C (unit) 68.67 50-90
Softening point (°C) 63 55 (min.)
Ductility (cm) 100 >60
Specific gravity at 27 °C 1.03 >0.99
Viscosity at 135 °C (Poise) 12.90 20 (max.)
Viscosity at 150 °C (Poise) 397 2-6
Elastic recovery of half thread in ductilometer at 15 °C (cm) 79 75 (min.)
Properties after TFOT" (Residue)

Loss on heating, percent by mass 0.05 1 (max.)
Elastic recovery of half thread in ductilometer at 15 °C (cm) 625 50 (min.)

Mote: *TFOT: Thin Film Oven Test.
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S.No. Property Tested Bitumen Content

4.5% 5.0% 5.5%
1. Marshall stability (kN) 15.60 17.21 13.65
2. Flow value (mm) 2.81 3.33 3.74
3. Bulk density (g/cc) 2.43 2.46 2.45
4. Volume of voids (Vv) (%) 4.4 245 2.00
5. Voids in mineral aggregate VMA (%) 15.34 1475 15.48
6. Voids filled with bitumen VFB (%) 71.30 83.39 87.08

7. Optimum bitumen content 4.74%

78 Oolba sladie et Sl 3le 8 (S0 byl Dlasiv ¥ Jyax

S.No. Property Tested Bitumen Content

4.5% 5.0% 5.5%
1. Marshall stability (kN) 19.22 23.20 22.00
2. Flow value (mm) 223 3.14 3.47
3. Bulk density (grams/cc) 2.42 243 2.45
4. Volume of voids (Vv) (%) 510 3.99 2.55
5. Voids in mineral aggregate VIMA (%) 15.67 15.79 15.62
6. Voids filled with bitumen VFB (%) 67.48 74.74 83.69

7. Optimum bitumen content 5.02%
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Property Tested Bituminous Concrete Mix Bituminous Concrete
with 60/70 Grade Bitumen Mix with PMB-70
Optimum bitumen content 4.74% 5.02
Marshall stability (kN) 18.55 23.50
Flow value (mm) 295 3.10
Bulk density (g/cc) 2.45 2.43
Volume of vaoids (Vv) (%) 3.40 3.60
Voids in Mineral Aggregate (VMA) (%) 14 .97 15.40
Voids filled with bitumen (VFB) (%) 75 74
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Complex Phase Storage Loss Rutting
Temperature Modulus Angle Modulus Modulus Parameter
(°C) G’ (kPa) (8) G’ (kPa) G” (kPa) G'/Sin &(kPa)
Unaged 60/70 Bitumen 45 287 843 2.84 286 28.84
55 7.49 86.9 0.41 7.48 7.50
65 1.73 883 0.05 1.73 1.73
TFO aged 60/70 Bitumen 45 325 843 3.25 324 32.66
55 8.27 86.7 0.48 8.26 8.28
65 1.97 882 0.06 1.97 1.97
Unaged PMB-70 45 68.9 704 23.1 64.9 73.14
55 17.8 707 5.90 16.8 18.86
65 6.01 72 1.86 5.71 6.32
TFO aged PMB-70 45 79.9 69.5 280 74.8 85.30
55 2230 702 7.53 21.0 23.70
65 8.74 703 295 8.23 9.28
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Indirect Tensile Test During Loading Indirect Tensile Test at Failure
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Indirect Tensile Strength (kPa)
Test Sample Bituminous Concrete Mix Bituminous Concrete
with 60/70 Grade Bitumen Mix with PMB-70
1 444 592
2 553 621
3 480 561
4 492 591
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Resilient Modulus (MPa)
Test Temperature (°C) Bituminous Concrete Mix Bituminous Concrete
with 60/70 Grade Bitumen Mix with PMB-70
30 3,153 3,764
35 2,580 3,366
40 1,800 2,147
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