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Abstract: Based on 687 sets of concrete compressive strength data, the standard uncertainty and expanded uncertainty
were evaluated using the measurement uncertainty assessment method. By integrating the conversion results of the
expanded uncertainty interval, the characteristics of strength distribution, the determination of single value eligibility,
and the comprehensive assessment method were systematically analyzed. The results indicate that the compressive
strength interval can effectively quantify the impact of uncertain factors, and there is a significant correlation between
the average strength interval and the probability interval of the normal distribution. The method for determining single
value eligibility can provide a quantitative basis for the uncertainty in critical value determination. The comprehensive
assessment method can account for the differences between the specimens submitted for inspection and the actual
testing conditions, providing an important basis for enhancing the rigor and applicability of engineering quality
assessment.
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Table 1 Strength of concrete specimens

C20 607.8 41.50 27.0 1.84 22.0
C30 861.6 73.06 38.3 3.25 30.9
C35 969. 8 75.61 43.1 3.36 35.4
C40 1092.0 119.72 48.5 5.32 40. 3
C50 1324.0 96. 98 58.8 4.31 50. 6
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Table 2 Expanded uncertainty of compressive strength of

concrete
. ul fu)) Up_osi/ Up_ooy
Strength grade  w.( f.,)/ % ’<f ) pssyi/ rso/
MPa MPa MPa
C20 4.00 0.80 1.6 2.4
C30 4.94 1.48 3.0 4.4
C35 4.55 1.59 3.2 4.8
C40 6.36 2.55 5.1 7.6
C50 4.28 2.14 4.3 6.4
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Table 3 Average strength intervals of concretes at various strength grades

Strength interval €20 €30 €35 €40 €50
Vo= Up_ oS+ Up_ g )/MPa [25.4,28. 6] [35.3,41.3] [39.9,46. 3] [43.3,53. 6] [54.6,63. 1]
Vo = Up—ggsrsfou + Up_ o0, )/MPa [24.6,29. 4] [33.8,42.7] [38.3,47. 9] [40.9,56. 2] [52.4,65. 3]
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Table 4 Compressive strength intervals of concretes under different distribution probabilities

Distribution probability/ % Strength interval/MPa C20 C30 C35 C40 C50
68.27 [g—oputol [25.2,28.8]  [35.1,41.6]  [39.7,46.5]  [43.2,53.8]  [54.5,63.1]
95.00 [p—1.960,u+1.965]  [23.4,30.6] [31.9,44.7]  [36.5,49.7]  [38.1,58.9]  [50.4,67.2]
99.00 [4—2.580,u+2.58]  [22.3,31.7] [29.9,46.7]  [34.4,51.8] [34.8,62.2]  [47.7.69.9]
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Table 5 Strength classification intervals of cement concrete

Strength interval C20 C30 C35 C40 C50
Vewk = Up—osoinfenn T Up_g50,)/MPa [18.4,21.6] [27.0,33.0] [31.8,38.2] [34.9,45.1] [45.7,54. 3]
Vewre = Up—goriofurc T Up_ogy, )/ MPa [17.4,22.4] [25.6,34.4] [30.2,39.8] [32.4,47.6] [43.6,56.4]
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Table 6 Criteria for the classification of concrete with varied strength grades
Unit: MPa
C20 C30 C35 C40 C50 Decision outcome
=21.6 =33.0 =38.2 =45.1 =54.3 Qualified
<18.4 <27.0 <31.8 <34.9 <45.7 Unqualified
(18.4, 21.6) (27.0, 33.0) (31.8, 38.2) (34.9, 45.1) (45.7, 54.3) Uncertainty
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Table 7 Comprehensive evaluation of compressive strength based on measurement uncertainty at a 95% confidence level

Strength C20 C30 C35 C40 C50
foo/ MPa 27.0>21.6 38.3>33.0 43.1>>38.2 48.5>45.1 58.8>54.3
Jewmin/ MPa 22.0>>18.4 30.9>27.0 35.4>31.8 40.3>34.9 50.6>45.7
Comprehensive evaluation Qualified Qualified Qualified Qualified Qualified
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Table 8 Comprehensive evaluation of compressive strength based on measurement uncertainty at a 99% confidence level

Strength C20 C30 C35 C40 C50
Je/MPa 27.0>22.4 38.3>34.4 43.1>39.8 48.5>>47.6 58.8>56.4
Sewmin/ MPa 22.0>17.4 30.9>>25.6 35.4>>30.2 40.3>32.4 50.6>43.6
Comprehensive evaluation Qualified Qualified Qualified Qualified Qualified
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Table 9 Comprehensive evaluation of compressive strength based on statistical methods

Strength €20 C30 C35 C40 C50
fe/MPa 27.0>22.4 38.3>33.1 43.1>38.2 48.5>45.1 58.8>54.1
Sew.min/ MPa 22.0>17.0 30.9>25.5 35.4>29.8 40.3>34.0 50.6>42.5
Comprehensive evaluation Qualified Qualified Qualified Qualified Qualified
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