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Study on Rubber Powder-Silica Fume Modified Cement—Stabilized Crushed Stone
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Abstract: Traditional cement-stabilized macadam suffers from insufficient crack resistance, and single incorporation of rubber
powder will lead to low mechanical strength of modified mixtures. To solve the above problems, a composite modification method
incorporating rubber powder and silica fume was proposed in this study. The mechanical properties and crack resistance of
cement — stabilized macadam mixtures with single rubber powder, single silica fume, and combined admixtures were
experimentally investigated. The results show that appropriate rubber powder dosage can improve the deformation resistance and
fatigue life of the mixture but reduce its mechanical strength. The addition of silica fume can significantly enhance the
mechanical properties, temperature shrinkage characteristics and fatigue resistance of rubber powder—modified cement—stabilized
macadam, whereas it has an adverse effect on the early drying shrinkage crack resistance of the mixture. The combined addition
of silica fume and rubber powder exerts a synergistic modification effect, which remarkably improves the mechanical strength,
temperature shrinkage crack resistance and fatigue durability of cement — stabilized macadam. Based on comprehensive
performance evaluation, the optimal dosages of silica fume and rubber powder are recommended as 1.5% and 1. 0% - 2.0%,
respectively. This study provides a new insight for the efficient resource utilization of industrial solid wastes including rubber
powder and silica fume, and offers a reference for the engineering application of crack —resistance modification technology for
cement—stabilized macadam.
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Table 1 Indicators of waste tire rubber powder

oAb FWEE kR WNEERR BREE RARBE
/ (g/em®) /% Y1/ % /% T/ %

JER GRS 1.17 <0.5 7.3 56.4 44.5

FARTR 1.10~1.30 <1 <16 =42 <10

R2 HEREEMREER
Table 2 Main performance indicators of silica fume

b L F i R wE FTOKEE Bkl M
TN S N N W7 e ERAN .
SRS R A AR IR I K DR D F R i FL AN / (w/kg) / (g/em®) /% /% HEH
; U ml2] g R A3 g g ISR 21 000 2.17 107 2.2 118
jF?LEI’Jﬁj% It i:o ?ﬁ%%f B Ji & N\‘J# N R BAZR =15000  =2.1 <125 <30 =105
HERAR I By 48 1 {1 K Ve F20E A 1 1 22 e T %
*®3 C-B-1ELH
Table 3 C-B-1 type gradation
fifl/mm  26.5 19 16 13.2 9.5 2.36 1.18 0.6 0.3 0.15 0. 075
WidH/% 100 84.1 76.2 68.3 60. 7 27.8 16.8 11.4 8.8 5.2 2.2
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Fig.1 Test results of unconfined compressive strength
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Fig.2 SEM image of 28—day cured rubber powder
cement stabilized crushed stone
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Fig.3 SEM image of 28—day cured rubber powder-silica
fume cement stabilized crushed stone
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Fig. 4 Results of the flexural tensile strength test
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Fig. 6 Results of dry shrinkage deformation test
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