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Type III sum of

Sve df® MSe F P-value  1?
squares

(a) Cohesion at 30 minutes
Corrected Model 27.220 14 1944 29.164 0.000 0.932
Intercept 7411.250 1 7411.250 111168.750  0.000 1.000
bitumen 6.172 2 3.086 46.290 0.000 0.755
blend type 10.220 4 2.555 38.325 0.000 0.836
bitumen x blend type 10.828 8 1.354 20.303 0.000 0.812
Error 2.000 30  0.067
Total 7440.470 45
Corrected Total 29.220 44
(b) Cohesion at 60 minutes
Corrected Model 127.200 14 9.086 43.681 0.000 0.953
Intercept 23392.800 1 23392.800 112465.385  0.000 1.000
bitumen 22.800 2 11.400 54.808 0.000 0.785
blend type 61.200 4 15.300 73.558 0.000 0.907
bitumen x blend type 43.200 8 5.400 25.962 0.000 0.874
Error 6.240 30  0.208
Total 23526.240 45
Corrected Total 133.440 44
(c) WTAT
Corrected Model 647853.792 14 46275271 341.572 0.000 0.994
Intercept 14592469.448 1 14592469.448 107711.520  0.000 1.000
bitumen 505886.309 2 252943.155 1867.051 0.000 0.992
blend type 39975.390 4 9993.847 73.768 0.000 0.908
bitumen x blend type 101992.093 8 12749.012 94.104 0.000 0.962
Error 4064.320 30 135477
Total 15244387.560 45
Corrected Total 651918.112 44
(d) LWT-Sand adhesion
Corrected Model 228479.515 14 16319.965 202.014 0.000 0.990
Intercept 8850885.152 1 8850885.152  109559.038  0.000 1.000
bitumen 149473.145 2 74736.573 925.113 0.000 0.984
blend type 68397.444 4 17099.361 211.661 0.000 0.966
bitumen x blend type 10608.926 8 1326.116 16.415 0.000 0.814
Error 2423.593 30 80.786
Total 9081788.260 45
Corrected Total 230903.108 44
(e) LWT-Vertical displacement
Corrected Model 56.628 14 4.045 30.336 0.000 0.934
Intercept 2468.642 1 2468.642 18514.815 0.000 0.998
bitumen 31.972 2 15.986 119.895 0.000 0.853
blend type 23.232 4 5.808 43.561 0.000 0.889
bitumen x blend type 1.424 8 0.178 1.335 0.265 0.262
Error 4.000 30 0.133
Total 2529.270 45
Corrected Total 60.628 44

(f) LWT-Lateral displacement
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Corrected Model 10.484
Intercept 668.939
bitumen 5.254
blend type 4.627
bitumen x blend type 0.604
Error 1.127
Total 680.550
Corrected Total 11.611

30
45
44

0.749 19.941 0.000 0.903
668.939 17811.982 0.000 0.998
2.627 69.947 0.000 0.804
1.157 30.799 0.000 0.823
0.076 2.010 0.080 0.549
0.038

2 Source of variation, ® Degrees of freedom, © Mean square
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ABSTRACT

Timely application of slurry seal is one of the effective methods for preventive maintenance and
preservation of asphalt pavement on roads and airport runways. With growing environmental concerns
and the declining availability of natural resources, the utilization of industrial waste materials in road
construction projects has become an essential necessity. In this context, the present study evaluates the
feasibility of using ferro-phosphorus powder (FPP) as a filler in slurry seal mixtures, comparing its
performance with fillers derived from natural aggregates. Initially, the physical and chemical
characteristics of the aggregates and FPP were analyzed. Subsequently, five slurry seal mixtures
containing 0%, 15%, 30%, 45%, and 60% FPP as a replacement for natural filler were prepared and
tested. Wet cohesion test, wet track abrasion test (WTAT), loaded wheel test (LWT)-sand adhesion, and
LWT-displacement tests were conducted in accordance with ASTM D3910 to evaluate the technical
characteristics of the mixtures. Furthermore, statistical analysis was performed to determine the effect
of FPP on slurry seal performance, and the Toxicity Characteristic Leaching Procedure (TCLP) test was
applied to assess environmental impacts. The results indicated that the mixture containing 45% FPP
exhibited the optimal performance: increasing cohesion by 30%, reducing moisture susceptibility by
36%, reducing bleeding by 50.4%, and decreasing vertical displacement under traffic loading by 29.7%
compared to the control sample. The statistical analysis confirmed that FPP had a significant effect on
performance indicators, with P-values revealing its strong influence on improving cohesion and
resistance to deformation. Moreover, the TCLP test confirmed the environmental safety of all FPP-
containing mixtures, as heavy metal leaching levels in all samples were below permissible limits.
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