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The Experimental Study on the CMPI of Polymer Modified Cement Mortar by Orthogonal Design Method
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Abstract; Compared with the traditional index ( compressive to flexural ratio) , comprehensive mechanical performance index
(CMPT) is more comprehensive response the strength and toughness improvements of modified composite material. CMPI of
polymer modified cement mortar ware studied based on the orthogonal experiment. Four factors as water — binder ratio,
polymer — binder ratio, sand — binder ratio, cement — slag and silica afume ratio, and each factor had four level values. The
experimental results ware conducted and studied according to the orthogonal table L, (4°) . The results of variance analysis
and range analysis show that the significant effect degree of the four factors on the CMPI was not the same, and the significant
effect degree concluded from the variance analysis of repeated test data was larger, compared with the separate tests. The
variance analysis of repeated test shows that sand — binder ratio and polymer — binder ratio had a significant effect on the CMPI of
polymer modified cement mortar.
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Table 1 The parameters of shrinkage reducing admixture
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Table 2 The parameters of ground granulated blast furnace slag
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Table 3 The schedule of the factor level of orchogonal test
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Table 4 The test results of strength /MPa
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i 1 il 2 i 3 FHIME i 1 A2 A3 FHIE PERETEAR
1 12. 40 12. 36 11. 09 11.95 68.91 67.17 68. 28 68. 12 2.10
2 10. 98 11.53 10. 85 11. 12 54.38 54. 47 52.54 53.80 2.30
3 10. 34 12.30 10. 83 11. 16 58.54 59.16 52.28 56. 66 2.20
4 11.53 11.90 10. 40 11.28 61.88 57.41 61.41 60. 23 2. 11
5 11.93 10. 49 9.95 10.79 60. 13 58.75 59. 16 59.35 1. 96
6 12.50 11.03 11.32 11.62 78.13 78.28 79.22 78.54 1.72
7 11.32 9.56 8.74 9.87 57.51 56.32 52.94 55.59 1.75
8 8.40 8.17 8.00 8.19 45.38 47.72 48.13 47. 08 1.42
9 8.95 8.93 9.38 9.09 61.41 60. 10 61.50 61.00 1.35
10 12.40 11.75 11. 10 11.75 62. 50 62. 50 62. 50 62.50 2.21
11 10.75 10. 65 9.96 10. 45 63. 44 61.88 58.75 61.36 1.78
12 10. 57 10. 90 10. 10 10. 52 74.63 66. 10 57.32 66. 02 1. 68
13 10. 70 10. 00 11. 06 10. 59 48.91 48.38 50. 41 49.23 2.28
14 9.50 8.80 9.38 9.23 51.94 55.32 54.91 54. 06 1.57
15 11.11 10. 87 10. 72 10. 90 65.78 65. 32 64. 69 65. 26 1.82
16 10. 45 9.79 9.82 10. 02 64. 54 61.38 60. 32 62.08 1.62
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Table 5 The results of range analysis
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Table 6 The results of variance analysis
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Table 7 The significance analysis table
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