). of Korean Inst. of Resources Recycling
Val. 9, No., 3, 2000, 3745

> MRAX <

ESEIO|0] BiEA OIAEE E&a49o| #tn
MOl CHSE SR i Aigge pE

taken . EEE
B TR T

Effect of Moisture and Freeze-Thaw on Mechanical
Properties of CRM Asphalt Mixture
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ABSTRACT

This paper presents the experimental test results on mowstwe and frecze-thaw resistance of hot mix crumb rubber modificd
(CRM) asphall concrele mixture. To compare the differcnces in mechanical properties of conventional and CRM asphalt con-
cretes, various tests were conducted under different moisture conditions and freeze-thaw cyeles. Miushall mix design was also
performed to delermine the optimum asphalt contents for the both asphalt conerele mixtures, Test results 1evealed thai the mois-
ture and freeze-thaw resisiance of CRM asphalt mixture was superior to the conventional asphalt conciele. As a result, 1t is con-
sidered that the utilization of waste tires in asphall pavements has the potential of munimizing the damage due 1o the meistue
and freeze-thaw.

Key words: CRM, asphalt mixture, moistuie. freeze-thaw, mechanical properties
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Table 1. Chemical composition for passengerfiruck tread tubber

Camposition Acelone Extract Ash Carbon Black Rubber hydrocarbon
Mean by Weight (%) i7.2 ) 4.8 329 429
Table 2. Propertics of asphalt cement (AP-3) vsed for the cxperiment
Asphall Type S;l)emfico OPenetauon, Duelilily, Flaal'; Pen. Rapl:jo alter Puﬁcﬁlihly . Sclubilily n
Gravity, 25°CR5°C, 1(Hg. Sseq cm Pont, “'C TFOT, % after TFOT. cm| Trichlorethylene. %
Specific of KY min. 101 35~100 min 100 | min. 230 m. 47 mm 75 min 99 ¢
AP-3 1.033 a2 150 + 314 64.13 108 99.96
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goregates used for the experiment

Agpregate Coarse Aggregate Fme Aggregale Filler
Ttem Type # a7(20 mm) # 78(13 mm) Screenings River Sand Limestone Powder
25 mm 100
20 mm 99.2 100
13 mm 532 56.4 100 100
# 4 54 14.7 G953 99.5
Percent
Passing 48 0.9 6.2 726 91.2
Weighl # 30 0.0 0.0 38.8 376 100
(%)
# 50 214 17.6 88.2
# 100 6.4 72 953
# 200 00 23 91.5
PAN 0.0 0.0
Apparent Specific Gravity 2.695 2.691 2.682 2642 2715
Absarption (%) 083 0%0 1.05 1.00 030
Durality (%) 55 4.2 2.9 3.3
Abrasion (%) 2.5 217 -
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Table 4. Mixing ratios for combined aggregate gradation

Percenl Used } .
Agsregate %) Aggregate Size
Type
25mm | 20mm | 13mm | 50mm | 25 mm | .6mm [ 3 mm |0.15mm|0.08 mm| PAN
20 mm 34 340 334 18.1 1.8 03 00
13 mm 13 13.0 13.0 125 19 0.8 0.0
Screenmgs 35 350 35.0 35.0 334 254 13.6 7.5 4.4 22 0.0
River Sand 14 140 14.0 14.0 13.9 12.8 33 25 1.0 0.3 0.0
Lumestone 4 40 | 40 | 40 | 40 40 | 40 | 39 | 38 37 00
Powder
Cambined
3 2 2 2 2
Gradation (%) 100 100 904 B34 55.0 43.2 229 1349 G2 62 oo
Sl’ecéf;“)m’“ 100 100 | 95100 | 75-90 | 4565 | 3550 | 1830 | 1021 | 616 | 48 0.0
[

Table 5. Specimen preparation and experimental design for
each conventional and CRM muxtures

Freeze-Thaw Cycles
Category
0 3 10
4] 3 3 3
Period of 1 3 3 3
Submersion,
(days) 5 3 3 3
14 3 3 3
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