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Evaluation of Rutting Behavior of Hot Mix Asphalt using Slag and
Waste Foundry Sand as Asphalt Paving Materialks
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Abstract

The objective of this research is to evaluate engineering properties of recycled aggregates, slag as
coarse & fine aggregate and waste foundry sand(WFS) as fine aggregate, in hot mix asphalt(HMA). In
this research, soundness, gradation and particle analysis, abrasion, specific gravity and absorption test
were carried out. The optimum asphalt binder content(OAC) for various HMA combinations of recycled
aggregate was determined by Marshall Mix Design. The ranges determined is between 7.2% and 7.5%.
Indirect tensile test, resilient modulus test, creep test were carried out for characterization of rutting
behavior of various combination of HMA. Judging from the limited tests, the HMA with recycled
aggregates is not as good rutting resistance as the HMA with common aggregates. After finishing the
Wheel tracking test, the application or feasibility for the use of recycled aggregate as asphalt paving

material will be determined.
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Table 1. Properties of Asphait Binder

Density |

5|1.034g/cr | 50T | 150cm 5.6mm

22 37

#FegAz AR % 22U o8
AR, JIFAZ AFEA, AXEH % 22EHY2
= }%ﬁ}a’q ZAQe B e A AEAGE
s, A% Fig. 19 Jdeuidch &L 24
2 #F H—4 H]F 32 Table 29 39 YEIRZ, F
Aol FAGH B5A4H/NE 9 Soundness AHE

P2 2 EEZ LS

SRR o]9) AFE Table 40 JENIATH AL S
g RE ZAJ AWFEE U533 HY. Table 58

LARtEA g A Teln, Agedas e Ag4el
M Fe Aoz e

100y ; A

0 el | | —e—anz&¥1 |

a0 NN ——HZSA1 |

70 1l N NN | —megmzn |
2 AD — HESN
T 5 \\ \\ ——HORd
2 4
- ¢

2 ) ! \

0 IU e TNV N

0 Mg || Nesg L

100 10 1 0.1 0.01

Diameter{mm)

Fig. 1. Gradation of Each Aggregate

Table 2. Specific Gravity of Coarse Aqgreqate

Table 3. Specific Gravity of Fine Aggregate

J‘P‘dti'nace Slag [ 2.474 | 0.004 | 2.622 | 0.003 [ 2.903 | 0.001| 596 |0.064

0.000
0.001 | 3.097 34550002 495 |0.030
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Table 4. Soundness Test

Fine Agregae
LR e o | swa’
test | 639 | 874 1 666 | 435 ] - 724 | 544
spec. <120 % <100 %
test | 13.18 ' 1452 11297 | 748 l - l 1017 I 8.02
Find spec, < 180 % < 150 %

Table 5. The Los Angeles Abrasion Test
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Table 6. Marshall Mix

1426 | 983 | 1775 | 1046 || minimum 500

7 | % || 27| 200
Air'Voids (%) | 365 | 338 | 316 | 348 | 276 3~5
7467 | 1031 | 542 | 836 | B57| 7585

Table 7. Determined Optimum Asphalt Content

Mix L
No.
OACG8) | 74 7.3 72 75 7.2
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(MPa)|
2l BT [T, | 96l
05Hz | 262 | 503 | 373 | 3593 | 401

OC "1H, | 460 | 632 | 487 | 728 | 576
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Table. 11 Dynamic Creep Modulus

et (3600sec.

Smix(T.t) 16 3 8 14 24 10
et (3600sec.) 0,008 0.006 0.012 0.013 0.021 0.012
Smix(T,t) 16 12 11 32 39 34

et (3600sec.) D.010 0.0039 0.031
Smix(T.t) 13 8 8 14
=t (3600sec.) 0,008 0.017 0.0086 0.007 0.012
Smix(T,t) 17 24 12 19 35
«t (3600sec.) 0.004 0.010
Smix(T,t) 32 7

et (3600sec.)
Smix(T. 1)
st (3600sec.) 0.008 0.014 0.008 0.008 0.012 0.018 0.015
Smixth.D 18 30 ] T8 36 a5 28
et (3B600sec.) 0.008 0.004 G.015 0.018
Smix(T.1) 18 's 3 25
et (3600sec.) 0.006 0.013 0.003 0.006 0.008 0.012 0. 006 0.015
Smix(r.0 25 32 125 25 55 69 7a 5a
et (3600seC.) 0.007 0.018 0.004 0.009 a.017
SmIxCT 1) 79 23 17 16 25
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453

w0 oy

6. ZnzEd

(1) dele, oy @ YIAYZZ T HzIY(Waste
Material) #8 Ad, IEEIF}3 X, Ayr)AlL,
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