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Research on Compaction Characteristics and High Compaction Paving
Technology of AC-13 Steel Slag Asphalt Concrete
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Abstract: To solve the problems of difficult compaction and high porosity of steel slag asphalt concrete, a
rotary compactor was used to analyze the compaction characteristics of steel slag asphalt concrete from the
aspects of gradation, compaction temperature, and compaction energy index. By conducting orthogonal
experiments in the test section, the influence of paving speed, vibration frequency of the screed, and vibration
compaction rate of the hammer on the compaction degree of paving was analyzed, and the paving construction
parameters of steel slag asphalt concrete were optimized. Research shows that the use of a median finer
gradation can accelerate compaction rate, and it is recommended to control the percent passing the 2.36 mm
sieve between 37% and 50% to reduce compaction energy consumption. An appropriate increase in the
compaction temperature can improve both the compaction speed and degree, and a compaction temperature of
165 °C is recommended. During the paving process, the vibration frequency and paving speed of the screed
have the greatest impact on the compaction degree of paving. The optimal combined parameters for paving
construction of steel slag asphalt concrete are a vibration compaction rate of 12 Hz, a vibration frequency of 35
Hz, and a paving speed of 2 m/min.
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Table 1 Performance test results of steel slag coarse

aggregate
SH FNE L/ WOKE/ BEICE/ AR/ ERE/ EF IR
’ (gecm ?) % PSV % % /%
GGLRES 3.37 1.68  46.7  11.1 124 4.30
BT R >2.90 <3.00 >42 <28 <26 <12

F2 SBSHMRBE MK LR
Table 2 Performance test results of SBS modified asphalt

B A (25 °C, 135°Ciz  #EJE(5°C,
ALK Traw/ )

T H 55,100 g)/ «© BEE/  5cm/min)/
(0.1 mm) ' (Pass) cm
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Table 3 Gradations of AC-13 steel slag asphalt concrete

W3 N AL O FL - m) 189 574 T 4828/ %

£
16 13.2 9.5 4.75 1.18 0.6 0.3 0.15 0.075
I 1 100 99 83.4 66.9 37.2 27.2 19.2 14.2 7.6
KL 2 100 95.2 77.5 53.3 27.2 19.1 13.5 9.8 6.2
ML 3 100 91.2 68.8 40.2 16.3 11.2 7.9 5.2 4.2
HECAEHE 100 90~100  68~85 38~68 24~50 15~38 10~28 7~20 5~15 4~8
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Figure 1 Gyratory compaction curves of steel slag

asphalt concrete with different gradations
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Figure 2 Locking points of steel slag asphalt concrete

with different gradations
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Figure 3 Gyratory compaction curves of steel slag asphalt

concrete at different temperatures
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Figure 4 Compaction index definition
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Table 4 Fitting results of gyratory compaction for

different types of asphalt concrete

ERE| Iog Terr o290 — o6, Iy

RN 1 35.13 103.39 367.42
HBL2 42.91 109.71 389.26
RN 3 47.24 124.56 424.50
135°C 70.61 155.84 —

150 °C 46.99 122.13 482.35
165 °C 38.40 105.33 367.67
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Table 5 Factors and levels for orthogonal design
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Table 6 Results of orthogonal experiments

o fﬂ%%‘fg/ Pl R 5 LR RS o Iﬂ*ﬁl’&‘fg/ el KRR
(gecm ?) B/ % BE/ % (gecm ?) /% /%
1-1 3.079 81.61 96.12 3-1 3.084 81.79 96.23
1-2 3.177 85.42 97.45 32 3.186 85.78 97.32
1-3 3.220 87.13 98.22 3-3 3.208 86.64 97.88
1-4 3.269 89.05 99.69 3-4 3.241 87.97 98.46
2-1 3.079 81.58 95.88 4-1 3.099 82.36 96.45
272 3.175 85.35 97.23 4-2 3.179 85.53 97.43
2-3 3.254 88.47 98.89 4-3 3.216 86.97 97.92
2-4 3.265 88.89 99.32 4-4 3.234 87.66 98.76
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Table 7 Fitting results of gyratory compaction for different types of asphalt concrete

5 K, K, K, K, K, K, K, R
%A 343.21 344.29 342.18 342.52 85.80 86.07 85.55 85.63 0.52
FZB 327.34 342.08 349.21 353.57 81.84 85.52 87.30 88.39 6.55
% C 341.26 341.94 343.34 345.66 85.31 85.49 85.84 86.42 1.11
YIRS/ % K=285.76
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Figure 5 Relationship curves between various factors

and material compaction degrees
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