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Research on Properties of Glass Sand Shotcrete

GAO Qingshui', MA Kaikai', GUO Lingzhi',LIU Hongtian', HUANG Shimei', HAN Song’, HU Peng”
(1. Shandong Traffic Engineering Supervision Consulting Co., Ltd., Jinan, Shandong 250010, China;
2. School of Transportation Civil Engineering, Shandong Jiaotong University, Jinan, Shandong 250357, China)

Abstract: In order to study the effect of glass sand on the properties of shotcrete, shotcrete was prepared by
using glass sand instead of natural sand. Through the compressive strength test, splitting tensile strength test,
drying shrinkage test, and chloride ion erosion test, the effects of different amounts of glass sand on the strength,
shrinkage, and durability of shotcrete were analyzed. The results show that: O The 50% glass sand replacement
rate has the least effect on the strength of shotcrete, and its 28-day compressive strength is only reduced by
2.19% compared with the control group; @ Glass sand can improve the drying shrinkage rate of shotcrete. As the
replacement rate of glass sand increases from 10% to 50%, the 28-day drying shrinkage rate of shotcrete
decreases by 27.7%; @ When the replacement rate of glass sand is 50%, the compressive strength loss rate of
shotcrete after 120 d erosion is reduced by 17.65%. This study provides theoretical support for the application
and promotion of glass sand in shotcrete and provides a solution for the resource utilization of waste glass.
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Table 1 Main performance indicators of P*042. 5 cement

aipE ) w5 i/ 28 d# £ /MPa B[] /min
% (geem™®) sk R W Lt
2.4 3.15 41.0 8.25 160 215
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BERER AR L 2.
R2 HEANEZEMRIER

Table 2 Main performance indicators of crushed stone

FM B/ e/ mlw/  JERME/ HARE
(geem™) (geem™) % % R i/ %
2.5 1.53 0.4 6.5 4.5
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Table 3 Main performance indicators of fine aggregate
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Figure 1 Fine aggregate grading curves
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Table 4 Main performance indicators of superplasticizer
% & TRE/ 0 FRE/ % pHIE B/ %
28.0 3.0 39.0 5.2 1.2
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Table 5 Main performance indicators of liquid

alkali-free accelerator
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Table 6 Shotcrete mix ratio

R HH A/ (kgem )

£ K ke b PRy WA UKSH
AO 198.5 450 866.0 0 865 3.6
A10 198.5 450 779.4 86.6 865 3.6
A20 198.5 450 692.8 173.2 865 3.6
A50 198.5 450 433.0 433.0 865 3.6
A100 198.5 450 0 866.0 865 3.6
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Figure 2 Specimen preparation
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Figure 3 Drying shrinkage test
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Figure 4 Chloride ion erosion test
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Figure 5 Variation of compressive strength
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Figure 6 Variation of splitting tensile strength
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Figure 7 Variation of drying shrinkage rate
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Figure 8 Loss rate of compressive strength after 120 d

chloride ion erosion
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Figure 9 Microstructure of ordinary shotcrete
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Figure 10 Microstructure of glass sand shotcrete
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