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Comprehensive Performance Evaluation of C150 Ultra High Performance Concrete based on Analytic Hierarchy Process
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Abstract; Taking the mix proportion of C150 ultra — high performance concrete as an example, the influence of various factors
on the comprehensive performance of C150 was obtained by designing orthogonal experiments and using the Analytic Hierarchy
Process (AHP) with weights set. The influence of the main cementitious materials added in the mix proportion on the comprehensive
indicators of its compressive strength, flow performance, and hydration heat release was studied. Research has shown that the
comprehensive performance of C150 ultra — high performance concrete is affected by fly ash (0.35), metakaolin (0.29), silica
fume (0.20), and cement (0.17) in the following order. The optimal mix ratio is 700 kg/m’ of cement, 200 kg/m’ of silica
fume, 100 kg/m’ of metakaolin, and 150 kg/m’ of fly ash. The research results have certain guiding significance for the mix
design of C150 ultra — high performance concrete.
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Fig. 1 Particle size distribution of raw materials
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Table 1 Orthogonal design mix proportion / (kg/m?)

B I
AT TN (A BK (B) RERE (O BAEK (D)
1 650 100 0 0
2 700 150 50 50
3 750 200 100 100
4 800 250 150 150
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Fig. 2 C150 ultra — high performance concrete comprehensive
performance evaluation structure hierarchy diagram
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Fig. 3 Test results
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Table 2 Test results and evaluation scores

Yi

T IRE B SR HORE
S5 S R S i
o M yp M T M R
1 600 29.03 153.25 0 106 100.00 19.94
2 640 41.94 173.25 72.73 109 92.31 65.36
3 680 54.84 180.75 100. 00 115 76.92 83.52
4 720 67.74 160.75 27.27 111 87.18 46.35
5 730 70.97 170.75 63.64 107 97.44 69.61
6 820 100.00 165.75 45.45 119 66.67 64.65
7 510 0 168.25 54.55 126 48.72 37.05
8 600 29.03  173.25 72.73 122 58.97 57.72
9 780 87.10 168.75 56.36 127 46.15 64.75
10 670 51.61 168.75 56.36 129 41.03 53.22
11 660 48.39 167.25 50.91 135 25.64 47.37
12 550 12.90 167.25 50.91 132 33.33 37.24
13 610 32.26  156.25 10.91 126 48.72 21.66
14 550 12.90 171.25 65.45 138 17.95 44.01
15 790 90.32 174.75 78.18 145 0 73.37
16 730 70.97 159.75 23.64 141 10.26 36. 81
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Table 3 Weight analysis of various factors on various indicators

2 KT VR YU il LR VR
- % 25/ mm AN E % 2%/ MPa A W2z (J-g™") AXE % 25/ mm E

650 (1) 0.007 30 0.031 16 0.131 41 0.043 71

. 700 (2) 0.007 35 0.031 62 0.141 24 0. 046 52
kiR (A) 10 4.0 27.25 13.295

750 (3) 0.007 35 0.031 34 0.155 85 0.041 15

800 (4) 0.007 41 0.030 88 0.163 89 0.035 72

100 (1) 0.022 56 0.079 46 0.070 07 0. 043 92

) 150 (2) 0.022 22 0.083 13 0.074 43 0. 056 72
TR (B) 30 10.5 13.75 16.338

200 (3) 0.021 89 0. 084 60 0.078 34 0. 060 24

250 (4) 0.021 56 0.080 93 0.076 08 0. 044 46

0 (1) 0.058 26 0.090 39 0.013 70 0.059 13
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100 (3) 0.174 77 0. 043 67 0.013 45 0.100 31

150 (4) 0.193 43 0.043 03 0.013 72 0.102 77
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