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Experimental Study on Mechanical Properties of Pavement Base with
All Solid Waste Mixture Stabilized by Mineral Powder
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Abstract; To enhance the utilization rate of industrial solid waste, a study was conducted on the me-
chanical properties of stabilized pavement base mixtures using granulated blast furnace slag powder as
the binder, with the full solid waste (steel slag, coal gangue, and recycled powder) as the raw materi-
al. The uniform design method was employed, with the proportions of steel slag, coal gangue, and recy-
cled powder as factors, and the 7-day unconfined compressive strength, 120-day compressive rebound
modulus, and 120-day splitting strength as the target response values. Six sets of test mix ratios ( mass
ratios) were designed for the experiments, and the test results were analyzed using JMP software. A
mathematical model was established between the different material proportions and the three mechanical
performance indicators. The mixed material’ s splitting fracture surface images were processed using Im-
age J software to reveal the main reasons for the mechanical strength at the micro level. The research re-
sults show that the mechanical properties of the mixture increase with the increase in steel slag propor-
tion; the increase in recycled powder proportion has an adverse effect on the initial mechanical strength
of the mixture, but the later mechanical strength shows a trend of increasing first and then decreasing
with the increase in recycled powder proportion, so its proportion should not exceed 35%. The regres-

sion equation obtained through variance analysis has a high fitting degree and can provide guidance for
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Fig. 1 Mixture raw materials
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Tab. 1 Performance index of mineral powder
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2.88 556 119 0. 80 80 103
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Tab. 2 Results of the dry screening tests for steel slag
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d<9.5 mm d<4.75 mm d<0. 075 mm
FRIER 100 90~ 100 0~20
SN P 100 92.20 2.10
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Fig. 2 Main chemical composition of steel slag
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Tab. 3 Physical properties of steel slag

ST, ‘ FEARR L %
PEREFE bR WK R/ % RN/ %
HEd T (g+em™) MoK/ % KINA/ % 2.36 mm<d<4.75 mm 4.75 mm<d<9.5 mm
MIEEER S S <2.00 <5.90
S A 3.32 0. 82 1. 60 2.80 3.60
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Tab. 4 Performance index of coal gangue
W/ (g em™) WRVERE/ (g« em™) FEW-AH/ % WK/ % be it/ %
2.40 1.425 28.96 3.30 10.28
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Tab. 5 Performance index of recycled powder
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Tab. 6 Results of the dry screening tests for coal gangue

i3 7 FLIR B R R %
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S 31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
KECTEE 100~90 93~80 81~64 75~57 69~50 60~40 45~25 31~16 22~11 15~7 — — 5-~2
HECHE 95 86.5 72.5 66 59.5 50 35 23.5 16.5 11 — — 3.5

e 100 91.2 76. 1 69. 4 64.3 56.6 40. 8 27 18.6 12.8 9.7 6.5 3.6
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Fig. 3 Natural gradation curve of coal gangue
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Tab. 7 Tests mix proportion and compaction characteristics of mixture

LS IRA B S B b % BSOS OESE S
B (A) MR (B) EcH (C) (D) BAESKER/% BKTHE/(g-em™?)
H1 32 19 45 4 11.6 2.102
H2 22 35 39 4 11.4 2.031
H3 23 52 21 4 10. 8 2.062
H4 43 0 53 4 9.3 2.201
H5 41 30 25 4 10.0 2.210
H6 29 40 27 4 10.1 2.143
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Fig. 4 Mechanical properties tests of mixture
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Fig. 5 Mixture ratio and unconfined compressive

strength at curing age of 7 d
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Fig. 6 Compressive resilience modulus and split

strength of mixture at curing age of 120 d
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Tab. 8 Evaluation of regression equation model
Y| ARV
AR R’ R, F P
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Fig. 7 Mechanical properties response surface of mixture
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