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Study on optimum selection of mechanical properties of multi-index

RAC based on queuing scoring method and matrix analysis method

TANG Jiajun, PEI Changchun”
( College of Engineering s Yanbian University, Yanji 133002, China )

Abstract: In order to study the optimal combination of mechanical properties of recycled aggregate concrete
(RAC) under multi-index conditions, the orthogonal test results of RAC were analyzed by queuing scoring
method and matrix analysis method, taking the replacement rate of recycled aggregate, fly ash and steel fiber
as factors, and the compressive strength, splitting tensile strength, flexural strength, tension-compression ra-
tio and flexural-compression ratio as indicators. The order of the influence of various factors on mechanical
properties of RAC is the incorporation rate of steel fiber, the replacement rate of fly ash and the replacement
rate of recycled aggregate. The optimal combination of mechanical properties of RAC is A4B2C4, that is, the
replacement rate of recycled aggregate is 100% , the replacement rate of fly ash is 10% , and the incorporation
rate of steel fiber is 1.8%. The results of matrix analysis method are closer to that of orthogonal experiment,
which shows that matrix analysis method is superior to queuing scoring method in determining the best combi-
nation scheme.
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A B C

1 0 0 0
2 30 10 0.6
3 50 20 1.2
4 100 30 1.8

#z 2 RAC Zi5HRHIMIR & R

WyS Ex4a BUEMRE/MPa BFRIRE/MPa HUITREE/MPa BRI/ X107F P/ X 1077
1 A1B1C1 43.3 2.73 4.67 6.30 10.79
2 A1B2C2 43.3 3.05 5.18 7.04 11.96
3 A1B3C3 39.1 3.06 4.82 7.83 12.33
4 A1B4C4 41.3 3.76 5.73 9.10 13.87
5 A2B1C2 45.7 2.68 5.02 5.86 10.98
6 A2B2C1 42.5 2.77 4.98 6.52 11.72
7 A2B3C4 40.4 3.91 6.12 9.68 15.15
8 A2B4C3 39.9 3.06 5.38 7.67 13.48
9 A3B1C3 51.6 3.80 6.23 7.36 12.07
10 A3B2C4 48.0 4.57 6.24 9.52 13.00
11 A3B3C1 39.3 2.47 4.26 6.28 10.84
12 A3B4C2 43.6 2.74 4.63 6.28 10.62
13 A4B1C4 53.8 4.64 7.33 8.62 13.62
14 A4B2C3 50.3 3.62 6.17 7.20 12.27
15 A4B3C2 43.0 3.06 4.90 7.12 11.40
16 A4BACl 42.0 2.62 4.54 6.24 10.81
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A1BIC1 3.57 2.08 2.20 2.05 1.33 11.23
A1B2C2 3.57 3.41 3.70 3.79 3.67 18.13
A1B3C3 1.00 3.45 2.64 5.63 4.39 17.11
A1B4C4 2.35 6.35 5.31 8.64 7.47 30.11
A2B1C2 5.04 1.87 3.23 1.00 1.72 12.86
A2B2C1 3.08 2.24 3.11 2.55 3.18 14.17
A2B3C4 1.80 6.97 6.45 10.00 10.00 35.21
A2B4C3 1.49 3.45 4.28 5.26 6.69 21.17
A3BIC3 8.65 6.52 6.78 4.54 3.89 30.38
A3B2C4 6.45 9.71 6.80 9.62 5.73 38.32
A3B3C1 1.12 1.00 1.00 2.00 1.44 6.56
A3B4C2 3.76  2.12 2.08 2.00 1.00 10.96
A4B1C4 10.00 10.00 10.00 7.51 6.97 44,48
A4B2C3 7.86 5.77 6.60 4.15 4.27 28.65
A4B3C2 3.39 3.45 2.88 3.96 2.54 16.21
A4B4Cl1 2.78 1.62 1.82 1.89 1.38 9.49
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ky 11.75 18.60 41.78
k, 42.13 16.03 43.90
ks 45.63 40.45 45.23
k, 47.28 41.70 15.88

R 5.53 8.15 4.10
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>> M1=[41.75 0 0:42.13 0 0:45.63 0 0:47.28 0 0:
0 48.60 0:0 46.03 0:0 40.45 0: 0 41.70 0:
00 41.78; 0 0 43.90:0 0 45.23:0 0 45.88]
T1=[1/176.78 0 0:0 1/176.78 0:0 0 1/176.78]
$1=[5.53/17.78:8.15/17. 78:4.10/17. 78]
W1=M1*T1%S1
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Al 0.073 5 0.037 8 0.047 8 0.018 5 0.065 1 0.2427
A2 0.074 1 0.037 3 0.050 4 0.018 2 0.068 2 0.248 2
A3 0.080 3 0.040 8 0.050 0 0.018 0 0.0619 0.2510
A4 0.083 2 0.0419 0.053 0.017 8 0.063 9 0.260 6
Bl 0.126 0 0.050 3 0.067 2 0.042 4 0.029 5 0.315 4
B2 0.119 4 0.050 8 0.065 2 0.045 6 0.030 4 0.3114
B3 0.104 9 0.045 5 0.058 2 0.046 6 0.030 9 0.286 1
B4 0.108 1 0.044 3 0.058 6 0.044 1 0.030 3 0.285 4
C1 0.054 5 0.1314 0.117 4 0.160 6 0.140 4 0.604 3
Cc2 0.057 3 0.142 8 0.125 6 0.166 7 0.1430 0.635 4
C3 0.059 0 0.168 1 0.143 9 0.190 2 0.159 5 0.720 7
4 0.059 8 0.209 2 0.162 0 0.233 8 0.176 9 0.8417
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