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Eco-Design and Practice of Road Building Materials
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Abstract: The Eco-design of road building materialis that the environmental load, performance and economic cost of the
material will be considered into the material design process, with the idea of life cycle assessment as a guide, through the
ecological reconstruction can make the materials in harmony with the environment. This study conducted an Eco-design of
steel slag asphalt concrete road surface through the steps including the determination of product design objectives, needs

analysis, design implement and evaluation with the natural stone asphalt concrete as a reference. The results show that the
life cycle environment load of the steel slag asphalt concrete is about 14. 17% lower than natural stone asphalt concrete and
31.87% higher than their using performance, the economic cost of 1 km road construction is 8. 37% lower than the steel
slag asphalt concrete required, the Eco-design comprehensive evaluation result is greater than natural stone asphalt con-
crete, so the steel slag asphalt concrete are better than natural stone asphalt concrete in the environmental load, using per-
formance, economic cost and overall performance, we can get a conclusion that the steel slag asphalt concrete pavement is
more in line with the Eco-design requirements than natural stone asphalt concrete pavement, which provide the basis for

the green design and selection of road building materials.
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Natural stone asphalt concrete

Steel slag asphalt concrete
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Table 1  Normalized environmental load results of natural stone

asphalt concrete and slag asphalt concrete

Category ADP GWP AP POCP HT

Natural stone ) o0 19 3 12E09 3.00E09 1.96E09 2. 08E-09

asphalt concrete

Slag asphalt | ‘931 09 2 44500 2.71E-09 2. 09E-09 1.88E-09

concrete

M

2.00E-09 4.00E-09

POCP [ HT
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Fig. 1 Life cycle environmental load comparison of two asphalt concrete
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Table 2 The weight between requirement and material performance for asphalt concrete
Pendulum . Wate? . . Flexural- Freeze thaw Four-point
Requi . . immersion Dynamic Residual . L .
>quirements Weight type friction . e e tensile splitting bending
_— expansion stability stability . . - o
coefficient ratio strain strength ratio fatigue life
Anti-high temperature rut 20% 100%
Anti-water damage 20% 50% 50%
Anti-cracking in low 20% 50% 50%
temperature
Volume stability 10% 100%
Anti-skating 15% 100%
Durability 15% 100%
Performance weight 100% 15% 10% 20% 10% 10% 10% 25%
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Table 3 Performance test results of two asphalt concrete

Performance index

Steel slag asphalt concrete

Stone asphalt concrete Reference value

Dynamic stability (times per mm) 3800 ~ 4500
Residual stability (% ) 91.6 ~94.8

Freeze thaw splitting strength ratio( % ) 88.6 ~90.2
Flexural-tensile strain( pe) 2800 ~ 3000

Four-point bending fatigue life( times)
68 ~73
0.1~0.2

Pendulum type friction coefficient( BPN)

Water immersion expansion ratio( % )

40000 ~ 45000

1800 ~2300 4500
86.6 ~90.2 94.8
80.3~83.6 90.2
2500 ~2600 3000
29000 ~ 32000 45000
58 ~62 73
0.01 ~0.1 0.01
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Table 4 Performance test fuzzy result of two asphalt concrete

Steel slag asphalt ~ Stone asphalt

Performance index

concrete concrete

Dynamic stability 1 0.5

Residual stability 1 0.95

Freeze thaw splitting strength ratio 1 0.92

Flexural-tensile strain 1 0. 88

Four-point bending fatigue life 1 0.72

Pendulum type friction coefficient 1 0. 85
Water immersion expansion ratio 0.36 1
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Fig. 2 Performance test fuzzy result comparison of two asphalt concrete
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Fig. 3 Comprehensive performance value comparison of two asphalt concrete
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Fig. 4 Total cost comparison of two asphalt concrete
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