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Abstract: In view of the increasingly serious lack of natural sand and the salt-freeze damage of pavement
concrete, the impact of MB value change of manufactured sand on the salt-freeze resistance of pavement
concrete is studied systematically by the method of adding clay powder to control the MB value of
manufactured sand in the salt-freeze environment more reasonably. The experimental result shows that (1)
when MB value is less than 1.4, the MB value of manufactured sand has no significant influence on the
mechanical property and the salt-freeze resistance of low and high strength concrete; (2) when MB value is
greater than 1.4, the mechanical property and the salt-freeze resistance of manufactured sand concrete
degrade significantly with the increase of the MB value of manufactured sand, especially for the low strength
concrete. In addition, the mechanism of the manufactured sand concrete’s mechanical property and salt-freeze
resistance degraded by the clay powder is studied through microscopic analysis method.
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Tab.1 Physical property of cement
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Tab.2 Effect of MB value of manufactured sand on mechanical property of pavement concrete

BT R _ P AR : Eéﬁ?%éﬂ?fﬂfﬂi/ (kg ;m”) ‘ 28 d 3 BE/MPa

MBI K&/ /% GRK&EE/% K US HLIES W1 WK yidr ik
1 0.35 0 7 350 175 701 1194 1.75 6.12 42.3
2 0.70 1 6 350 175 701 1194 1.75 6.03 43.1
3 1.10 2 5 350 175 701 1194 1.93 6.32 45.8
4 €30 1.45 3 4 350 175 701 1194 1.93 6.35 4.2
5 1.80 4 3 350 175 701 1194 2.10 6.21 43.8
6 2.15 5 2 350 175 701 1194 2.28 5.69 44.1
7 2.50 6 1 350 175 701 1194 2.45 5.05 40.7
8 0.35 0 7 380 152 710 1208 2.66 8.02 59.0
9 0.70 1 6 380 152 710 1208 2.66 8.09 63.2
10 1.10 2 5 380 152 710 1208 2.85 7.91 62. 1
11 €50 1.45 3 4 380 152 710 1208 3.04 7.64 60. 2
12 1.80 4 3 380 152 710 1208 3.04 7.24 61.4
13 2.15 5 2 380 152 710 1208 3.23 6.12 63.2
14 2.50 6 1 380 152 710 1208 3.42 5.41 60. 3
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Fig.3 Effect of MB value of manufactured sand on

salt-freeze resistance of pavement concrete
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Tab.3 Effect of MB value of manufactured sand on salt-freeze resistance of pavement concrete

P : e & FURHIE AR Bl A/ % I
MBI RH&E/ % k&R % 50 75 100 150 200
1 0.35 0 7 97.2 89.2 80.3 — — > F100
2 0.70 1 6 98.1 89.1 85.5 — — > F100
3 1.10 2 5 98.9 91.1 79. 4 — — > F100
4 C30 1.45 3 4 95.3 87.6 75.1 — — > F100
5 1. 80 4 3 98.6 73.2 63.1 — — F100
6 2.15 5 2 91. 4 72.1 53.3 — — F75
7 2.50 6 1 85.2 65.9 36.7 — — F75
8 0.35 0 7 97.3 — 98.5 98. 1 97.5 > F200
9 0.70 1 6 98.1 — 96. 8 98.3 98.5 > 200
10 1.10 2 5 98.2 — 97.7 96. 6 91.2 > 200
11 C50 1.45 3 4 96. 4 — 96. 8 97.2 76.9 > F200
12 1. 80 4 3 95.3 — 97.2 91.2 65.7 F200
13 2.15 5 2 97.5 — 91.8 85.2 53.6 F150
14 2.50 6 1 97.1 — 81.2 71.3 43.2 F150
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Fig. 4 Effect of clay powder on hydration

process of cement
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