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Source of variation Type Il sum of squares df Mean square F P-value Partial eta squared
(a) Cohesion at 30 minutes
Corrected M odel 71.263a 14 5.090 9.731 <0.001 0.820
Intercept 9449.654 1 9449.654 18064.333 <0.001 0.998
bitumen 16.050 2 8.025 15.341 <0.001 0.506
blend type 50.932 4 12.733 24.341 <0.001 0.764
bitumen * blend type 4.281 8 0.535 7.023 0.027 0.314
Error 15.693 30 0.523
Total 9536.610 45
Corrected Total 86.956 44
(b) Cohesion at 60 minutes
Corrected M odel 241.200 14 17.229 71.986 <0.001 0.971
Intercept 26353.800 1 26353.800 110113.370 <0.001 1.000
bitumen 57.600 2 28.800 120.334 <0.001 0.889
blend type 167.200 4 41.800 174.652 <0.001 0.959
bitumen * blend type 16.400 8 2.050 8.565 <0.001 0.696
Error 7.180 30 0.239
Total 26602.180 45
Corrected Total 248.380 44
(c) WTAT
Corrected M odel 1222504.819 14 87321.773 852.385 <0.001 0.997
Intercept 10308278.251 1 10308278.251 100623.543 <0.001 1.000
bitumen 964282.167 2 482141.084 4706.387 <0.001 0.997
blend type 33980.050 4 8495.013 82.923 <0.001 0.917
bitumen * blend type 224242.602 8 28030.325 273.616 <0.001 0.986
Error 3073.320 30 102.444
Total 11533856.390 45
Corrected Total 1225578.139 44
(d) LWT-Sand adhesion
Corrected M odel 175407.563 14 12529.112 169.651 <0.001 0.988
Intercept 8139689.110 1 8139689.110 110215.900 <0.001 1.000
bitumen 147855.243 2 73927.622 1001.021 <0.001 0.985
blend type 3313.892 4 828.473 11.218 <0.001 0.599
bitumen * blend type 24238.428 8 3029.804 41.025 <0.001 0.916
Error 2215.567 30 73.852
Total 8317312.240 45
Corrected Total 177623.130 44
(e) LWT-Vertical displacement
Corrected M odel 97.039 14 6.931 389.887 <0.001 0.995
Intercept 2109.458 1 2109.458 118657.013 <0.001 1.000
bitumen 74.032 2 37.016 2082.150 <0.001 0.685
blend type 1.161 4 0.290 16.325 <0.001 0.993
bitumen * blend type 21.846 8 2.731 153.603 <0.001 0.976
Error 0.533 30 0.018
Total 2207.030 45
Corrected Total 97.572 44
(f) LWT-Lateral displacement
Corrected M odel 26.252 14 1875 290.975 <0.001 0.993
Intercept 545.664 1 545.664 84672.034 <0.001 1.000
bitumen 20.078 2 10.039 1557.759 <0.001 0.631
blend type 0.330 4 0.083 12.810 <0.001 0.990
bitumen * blend type 5.844 8 0.731 113.362 <0.001 0.968
Error 0.193 30 0.006
Total 572.110 45
Corrected Total 26.446 44
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ABSTRACT

One of the effective methods for preventive maintenance and preservation of asphalt
pavements is the timely application of slurry seal surface treatment. This study aims
to evaluate the feasibility and impact of replacing natural filler with waste marble
powder in the slurry seal mix design to assess its performance. Initially, the
properties of aggregate materials and marble powder were examined. Subsequently,
the performance of slurry seal mixtures was analyzed using five different
compositions containing 0%, 25%, 50%, 75%, and 100% marble powder as filler
replacement. The evaluation and comparison of asphalt samples were conducted
through wet cohesion tests (at 30 and 60 minutes), wet abrasion resistance tests (over
one hour), and wheel tracking tests measuring sand adhesion and vertical
displacement according to ASTM D3910 standards. The results indicated that the
inclusion of waste marble powder enhanced the performance of the slurry seal.
Among the asphalt samples, the mixture containing 100% marble powder at 9%
bitumen content exhibited the best performance. Compared to the unmodified
control sample, it showed a 28.1% and 33.3% increase in adhesion at 30 and 60
minutes respectively, a 48% reduction in wet-track abrasion mass loss, and a 31.9%
decrease in vertical displacement under traffic loading.

KEYWORDS
Slurry seal, Waste marble powder, Wet cohesion test, Moisture susceptibility,
Resistance to deformation.
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