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Today, surface treatments have become extensively popular for pavement
maintenance and repair around the globe. A major environmental problem of the
present age is the ever-increasing generation of construction wastes (CWs).
Application of recycled CW in pavements can contribute to preservation of non-
renewable materials while reducing the environmental problems. The present
research seeks to investigate possible usage of recycled waste travertine stone
powder (RWTSP) as an alternative to mineral filler (MF) in thin-layer surface
treatment mixtures (slurry seal). For this purpose, wet cohesion test, wet abrasion
test, loaded wheel — displacement test, and loaded wheel — sand cohesion test
were performed on mixtures in which the MF was replaced by the RWTSP at 0,
25,75, and 100 wt.% (by total weight of filler). Then, FESEM-EDS, XRF, and
FTIR analyses were performed to check for the particle geometry and surface
analysis, chemical composition, identification of organic compounds and their
structures, chemical bonds, and recognition of functional groups and their
molecular structure. Results showed that the mixture containing RWTSP at 100
wt.% with a residual bitumen content of 9% provided for improved wet
cohesion, abrasion, and vertical and lateral displacements by about 27.3, 23,
27.9, and 19.5%, respectively. Indeed, thanks to irregular particle geometry with
uneven and rough surfaces coupled with higher contents of CaO and SiO,, the
RWTSP filler replacement enhances the performance of the thin-layer surface
treatment.
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- Recycled Waste Travertine Stone Powder
(RWTSP)

2- Wet Cohesion Tester
3- Wet Track Abrasion Tester (WTAT)

4 LWT- Displacement
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Sou.rc«_a of Type Il sum of df Mean square F P- Partial eta
variation squares value squared
(a) Cohesion at 30 minutes

Corrected 60.073 14 4.463 57.888 0.000 0.965
Model

Intercept 8258.048 1 8258.048 107714.671 0.000 1.000
Bitumen 24.677 2 12.339 161.931 0.000 0.857
Blend type 12.681 4 3.168 41.323 0.000 0.916
Bitumen*Blend  24.743 8 2.966 39.681 0.000 0.913
type

Error 2.301 30 0.078

Total 8320.421 45

Corrected Total  64.373 44

(b) Cohesion at 60 minutes

Corrected 195.409 14 13.959 59.818 0.000 0.964
Model

Intercept 26703.433 1 26703.433 114444281 0.000 1.000
Bitumen 83.377 2 41.688 178.664 0.000 0.861
Blend type 43.247 4 10.787 46.230 0.000 0.924
Bitumen*Blend  68.885 8 8.611 36.903 0.000 0.907
type

Error 7.001 30 0.234

Total 26906.841 45

Corrected Total 203.409 44

(c) WTAT

Corrected 568776.627 14 40627.831 920.882 0.000 0.998
Model

Intercept 4387159.344 1 4387159.344 99442986 0.000 1.000
Bitumen 456015.106 2 228007.553  5168.208 0.000 0.997
Blend type 20646.185 4 5160.547 117.997 0.000 0.940
Bitumen*Blend  92113.337 8 11515.293 260.993 0.000 0.987
type

Error 1324.525 30 44.118

Total 4957259.491 45

Corrected Total 570098.147 44

(d) LWT-Sand adhesion

Corrected 215304.033 14 15377.789 208.979 0.000 0.991
Model

Intercept 8053836.529 1 8053836.529 109808.061 0.000 1.000
Bitumen 199396.466 2 99698.234 1359.311 0.000 0.988
Blend type 1951.797 4 487.948 6.652 0.001 0471
Bitumen*Blend  13954.771 8 1744.348 23.782 0.000 0.865
type

Error 2202.341 30 73.346

Total 8271337.901 45

Corrected Total 217504.373 44

(e) LWT-Vertical displacement

Corrected 100.949 14 7.212 93.241 0.000 0.978
Model

Intercept 1374.482 1 1374.482 17774.475 0.000 0.891
Bitumen 80.656 2 40.328 522.484 0.000 0.973
Blend type 1.029 4 0.258 3.324 0.023 0.308
Bitumen*Blend  19.265 8 2.409 31.139 0.000 0.894

type
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Error 2.321 30 0.078

Total 1477.751 45

Corrected Total  103.269 44

(f) LWT-Lateral displacement

Corrected 34.589a 14 2.472 102.941 0.000 0.981
Model

Intercept 468.513 1 469.512 19521.334 0.000 0.851
Bitumen 27.893 2 13.947 581.084 0.000 0.961
Blend type 0.029 4 0.007 0.293 0.033 0.238
Bitumen*Blend 6.669 8 0.835 34.739 0.000 0.902
type

Error 0.721 30 0.025

Total 503.821 45

Corrected Total ~ 35.319 44
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