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RRHKIEREFAEIE A UHPC fEREBMAI:

Experimental Study on the Effect of Mixing Steel Fibers of Different Lengths on the Performance of UHPC
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Abstract: In order to effectively reduce the cost of steel fibres in ultra— high performance concrete (UHPC), a comparative

( Chengdu Chengtou Urban Construction Technology Co. ,
study of the basic working and mechanical properties of UHPC was carried out by mixing different lengths of steel fibres. The
results show that: the length of steel fibre has a certain effect on the degree of expansion of UHPC, in general, the degree of
expansion of the long fibre mixing group is smaller than that of the short fibre mixing group, and the amount of steel fibre mixing
has a greater effect on the degree of expansion compared with the length of steel fibre; hot water curing can promote the rapid
reaction of calcium hydroxide to generate a higher strength of the C— S— H gel substance in UHPC, and the mechanical strength
of the UHPC in hot water curing for 3 d is significantly higher than that of the standard curing. The mechanical strength of UHPC
in hot water conditioning for 3d is significantly higher than that of standard conditioning for 28d; the compressive strength of
UHPC with 8 and 20 mm steel fibres in hot water conditioning is the highest, the flexural strength of UHPC with 16 and 20 mm
steel fibres in hot water conditioning is the highest, and the compressive and flexural strengths of UHPC with 16 and 20 mm steel
fibres in standard conditioning are the highest; the comprehensive performance of UHPC was calculated through the hierarchical
analysis, and the calculation and analysis of UHPC performance were found to be the highest with the mixing scheme of 13 and

20 mm or 16 and 20 mm. It is found that the comprehensive performance of UHPC with 13 and 20 mm or 16 and 20 mm mixing
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scheme can exceed the comprehensive performance of UHPC with 13 mm long steel fibre single mixing 3% ,

and the optimization

of mixing can reduce the production cost of UHPC material by 600 ~700 RMB/m".

Keywords: ultra high performance concrete; steel fiber length; mixing; chromatography analysis method; comprehensive

performance
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Table 1 Experimental mix design scheme / (kg/m®)
. . ) o LTk N AIEb

oK B R R e mm 20 mm P K 0 pm 212 ~630 pm 125~ 187.5 pm

1 700 200 150 50 78.5  78.5 17.9 185 250 343.8 406. 3

2 700 200 150 50 78.5 78.5 179 185 250 343.8 406. 3

3 700 200 150 50 78.5 78.5  17.9 185 250 343.8 406.3

4 700 200 150 50 78.5  78.5 17.9 185 250 343.8 406. 3

5 700 200 150 50 78.5 78.5 17.9 185 250 343.8 406. 3

6 700 200 150 50 78.5 785 17.9 185 250 343.8 406.3

7 700 200 150 50 157 1729 185 250 343.8 406.3

8 700 200 150 50 236 17.9 185 250 343.8 406. 3
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Fig. 1 Comparison of the expansion degree of slurry
mixed with different lengths of steel fibers
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Fig. 2 Comparison of compressive strength of UHPC
mixed with different lengths of steel fibers
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Fig. 3 Comparison of flexural strength of UHPC mixed
with different lengths of steel fibers
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Table 2 Evaluation matrix
P Pl P2 P3 AR
Pl 1.0 1.8 2.5 0. 507
P2 1/1.8 1.0 1.8 0.307
P3 0.4 1/1.8 1.0 0. 186
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Table 3 Comprehensive performance calculation results

FRyor P1 P2 P3 Lr e
1 0. 842 0.937 1.232 0. 944
2 0.774 0. 968 1.370 0.944
3 0.811 1. 108 1.250 0.984
4 0.931 1.029 1.220 1. 015
HKTF 5 1. 060 1. 046 1. 180 1.078
6 1. 129 1. 064 1. 160 1. 115
7 0. 831 1. 051 1. 180 0.964
8 1 1 1 1
1 0.818 1.035 1.232 0. 962
2 0. 944 1.034 1.370 1. 051
3 1.052 1. 111 1. 250 1. 107
. . 4 0. 857 1.092 1.220 0. 996
2 5 0.937 1.113 1. 180 1. 036
6 1.336 1.218 1. 160 1.267
7 0.759 1. 096 1. 180 0.941
8 1 1 1 1
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