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Bitumen property Standard Value

BRA modifier content

P 10 0% I
Penctration (25 °C; 0.1 mm) ASTM-D3 67 62 59 57
Softening points (°C) ASTM-D36 88 51 28 55.8
Ductility (25 °C), cm ASTM-DI113 =100 =100 =100 =100
Muss loss (%o} ASTM-DI1754 0.19 0.15 0.09 0.10
Duetility after TFOT (25 °C), em ASTM-DI113 =100 =100 =100 =100
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Sieve size (mm) Percent passing Limit values

DG10 (BRA modifier content) DG14 (BRA modifier content)

0% 10%% 20% 30% 0% 10%% 20% 30% 10 mm 14 mm
19.00 100 100 100 100 100
1320 100 100 100 100 96.5 96.5 96.5 96.5 100 93-100
9.50 97.5 975 97.5 97.5 84.0 B4.0 B4.0 B4.0 95-100 79-89
6.70 830 830 830 830 68.0 68.0 68.0 68.0 T8-BR 63-73
4.75 68.0 63.0 63.0 63.0 54.0 540 540 540 63-73 49-59
236 44.0 4.0 440 440 37.0 370 370 370 40-48 33-41
L1 28.5 285 286 286 27.0 210 271 271 25-32 22-32
0.600 21.0 21.1 212 213 19.0 19.1 192 193 18-24 15-23
0.300 14.5 148 150 152 14.0 143 144 146 12-17 10-18
0.150 10.0 10.5 110 115 B.S 9.0 9.4 9.8 B-12 6-11
0.075 40 49 5.7 6.4 35 4.4 5.0 5.6 3-5 2-5
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28,5 8 Ghalesl 9550 pg3 al> 1o

Materials Percentage by total weight of mixtures (%o)
BRA modifier content (DG10) BRA modifier content (DG 14)
0% 0% 2084 309 (%a) 1% 20% 3054
1. Total binder content 540 5.40 540 540 4.60 4.60 4.60 4.60
4. Base binder 540 4.90 4.30 3.80 4.60 4.10 3.70 3.20
b. BRA modified binder 0.00 0.50 1.10 1.60 0.00 0.50 0.90 1.40
2. Total aggregate content 94.60 94.60 94.60 94.60 9540 95.40 9540 95.40
a. Crushed rock 94.60 93.30 92.10 910 9540 94.10 9320 92.30
b. BRA mineral 0.00 1.30 250 3.60 0.00 1.30 2.20 310
3. Granular BR A (pellets) 0.00 1.8D 3.60 520 0.00 1.80 3.10 4.50
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Parameters First stage Second stage

Test temperature, °C 2505 515,25, 40,60 £0.5
Rise time 1, (10% to 90%), ms h+3 40, 60, B0+ 5

Pulse repetition period (10% to 10%), ms 000x5 1000, 2000, 3000 £ 5
Recovered horizontal strain, pe S0+20 S0+20

Air voids, % 505 5205

Content of BRA modifier binder, % 0, 10,20, 30 0,20

Type of gradation DGI0, DG14 DGLO
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Risc Pulse repetition Temperature (°C)
time (ms) period (ms) 5 15 25 40 60
40 1000 1.38 1.38 1.65 2.15 2.06
40 2000 1.39 1.41 .77 2.16 205
40 3000 1.38 1.44 1.78 217 201
&0 1000 1.39 1.41 1.73 221 2.4
60 2000 1.40 1.44 1.82 217 205
60 3000 1.39 1.47 1.83 2.16 206
B0 1000 141 1.42 1.79 226 0z
B0 2000 141 1.46 1.85 217 207
&0 3000 1.39 1.49 1.86 2.15 209
Average 1.39 1.44 1.79 218 205
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Resilient modulus ratio
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