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Preparation and Properties of Green Ultra-high Performance Concrete
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Abstract: The river sand was replaced by waste cathode ray tube(CRT)glass to prepare green ultra-high

performance concrete(UHPC). The effect of waste CRT glass on the flowability, mechanical strength and

bending performance of UHPC was investigated. The microstructure of UHPC was studied. The results

show that the incorporation of waste CRT glass increases the flowability and reduces the mechanical

strength and energy absorption capacity of UHPC. The reduction degree of properties indexes is less than

5 % when the replacement ratio ol waste CRT glass is below 25%. The CRT glass restrains cement hydra-

tion. The addition of CRT glass also reduces the performance of interfacial transition zone in UHPC,

which leads to the decreased mechanical strength.

Key words: waste glass; sustainability; ultra-high performance concrete (UHPC); mechanical perform-

ance; microstructure
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(a) River sand

(b) CRT glass

K1 A CRT BE AP Y SEM JE S 4]
Fig. 1 SEM micrographs of river sand and CRT glass
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Table 1 Mix proportions of UHPC kg/m’
Sampl 'RT  Ri Steel
ampie Cement  SF ¢ tver Water SP Sltee
code glass  sand fiber
U-0 854.0 213.0 0 1067.0 168.0 32.0 234.0

U-25 854.0 213.0 267.0 800.0 168.0 32.0 234.0

U-50 854.0 213.0 533.5 533.5 168.0 32.0 234.0
U-75 854.0 213.0 800.0 267.0 168.0 32.0 234.0

U-100 854.0 213.0 1067.0 0 168.0 32.0 234.0

1.3 RHEHE5HER
EF CRT B4 44 UHPC 2T T (1) %
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Fig. 2 Effect of waste CRT glass content on
fluidity of UHPC
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Fig. 3 Effect of waste CRT glass replacement ratios on
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Fig. 4 Effect of waste CRT glass replacement ratios on bending performance of UHPC
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Fig. 6 XRD patterns of UHPC with different replacement ratios of waste CRT glass
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