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Fundamental Properties of Recycled Cold Asphalt Mixtures with
Recycled Sludge and Recycled Glass Aggregate
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This paper is a basic study for applying the dried recycled sludge of waste sludge generated in construction waste intermediate
treatment facility and the crushed recycled glass aggregate of waste glass bottles that cannot be recycled to the recycled cold asphalt
mixtures. This paper reviewed the characteristics of recycled cold asphalt mixtures using recycled sludge and recycled glass aggregate.
As aresult, as contents of recycled sludge and recycled glass aggregate increased, the Marshall stability, indirect tensile strength, and
tensile strength ratio of the recycled cold asphalt mixtures decreased, but flow and void ratio of that increased.
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Table 1. Experimental plan and mix design
Mix design(weight %)
. Aggregate Filler Test items
Specimen
1) 2) 3) AP Sum (GR F 4026)
RA NA RG orCc? | CrCY RS?
20mm 8mm 10mm
OPC 86.5 8.5 - 3.50 - - 15 100.0 - Marshall stability
Recycled RS 0 86.5 30.5 - - 3.50 - 1.5 100.0 (= 6,000N)
sludge RS 10 86.5 30.5 - - 3.15 0.35 1.5 100.0 - Flow
(10~40 1/100cm)
RS 20 86.5 30.5 - - 2.90 0.60 15 100.0 - Void ratio
OPC 86.5 8.5 - 3.50 - - 15 100.0 (9~14%)
Recycled OPC-RG 76.0 - 19.0 3.50 - - 1.5 100.0 - ITS
glass CFC 86.5 85 - 3.50 15 100.0 (= 0.4MPa)
aggregate - TSR
CFC-RG 76.0 - 19.0 3.50 - 15 100.0 (= 0.70)

1) RA : Recycled asphalt aggregate, 2) NA : Natural aggregate, 3) RG : Recycled glass aggregate
4) OPC : Ordinary portland cement, 5) CFC : Clinker Free Cement, 6) RS : Recycling Sludge

Table 2. Chemical composition of filler

. Specific surface Density Chemical composition(%o)
Type of binder 2 3 Ig. loss -
area(cm’/g) (g/em’) Si0, ALO; Fe,05 CaO MgO SO;
OPC 3,144 3.15 1.32 21.7 5.7 32 63.1 2.8 22
CFC 4,058 2.83 2.23 22.1 8.9 1.4 54.9 33 5.2
RS 3,251 2.60 10.96 46.0 11.2 35 22.8 1.7 0.8
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Table 3. Properties of recycled asphalt aggregate
Impurity(%s)
Sample No. Asphalt content(%) Penetration(1/10mm) Washing loss(%)
Organic impurity Inorganic impurity
Ave. 4.4 253 0.87 0.022 0.165
KS F 2572 over 3.8 over 20 under 5.0 under 1.0 under 1.0
Table 4. Properties of aggregate
Maximum size Density N 0.08mm sieve Solid volume —_
Type (mm) (g/em’) Seorhendd) passing(%) percentage(%o) szl
Recycled glass aggregate 10 2.50 0.05 0.3 64.1 0.22
Crushed aggregate 8 2.59 1.38 1.18 65.7 5.06
Table 5. Properties of emulsified asphalt
Soream Evaporation Evaporation residue
Type Viscosity residue residue Charge ) » Toluene soluble
(%) mass(%) Intrusion(1/10mm) Ductility(cm) st i)
MSC-2 7.8 0.03 60.5 + 135 120 or more 99.7
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Fig. 2. Manufacturing process of recycled glass aggregate

g " s' S
ol el VRV L G
(b) Recycled glass aggregate

Fig. 3. Recycled glass aggregate
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