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On-site Detection Method for High Performance
Concrete Compressive Strength

BU Liangtao ,ZHANG Qi

(College of Civil Engineering , Hunan University , Changsha , China, 410082 )

Abstract; In order to study the applicability of rebound method, ultrasonic-rebound combined
method, cast-in-place method, post-install method and drilled core method in high performance
concrete strength testing , these five kinds of on-site detection methods were carried out on five high
performance concrete specimens of C60,C70,C80,C90 and C100, and the compressive strength
test of the same condition test block cube was carried out. The fitting analysis and error analysis
were carried out according to the test data. As a result,the testing strength formulas of five meth-
ods for detecting the strength of high performance concrete are obtained, and the correlation and
accuracy are ideal,the error of the drilled core method is the smallest, the rebound method is the
largest. The above five methods are easy to operate and suitable for detecting on-site detection of
high performance concrete, which can provide basis for engineering practice.
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sis ; error
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Table 1 Mix ratio of high performance concrete

i T I -
BIESH — : A WA %
BRERPEL KR B BAR 0B W i *
C60 1 0.80 — — 0.20 1.58 2.03 0.33 0.3
C70 1 0.83 0.08 — 0.10 1.15 1.97 0.31 0.4
C80 1 0.72 0.08 — 0.20 1.05 1.96 0.27 0.5
€90 1 0.72 0.08 0.10 0.10 0.97 1.89 0.24 0.7
C100 1 0.67 0.13 0.10 0.10 1.23 1.66 0.23 0.8
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Fig. 2 Ultrasonic-rebound combined test
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Fig.3 Cast-in-place pullout test
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Table 2 Experimental data of different testing methods
i R AR R, R, v/ ( km-s™!) F,/kN F,/kN f/MPa fow/MPa
54.5 55.1 4.32 20.74 25.49 58.47 57.11
C60 53.8 54.2 4.23 19.12 24.45 55.41 54.88
54.9 54.9 4.25 19.45 25.67 57.15 57.22
60.7 60.5 4.43 35.14 31.25 68.45 67.38
C70 61.2 60.1 4.39 32.45 33.42 67.15 66. 64
59.7 59.7 4.41 33.42 32.48 66. 14 67.64
64.9 65.3 4.63 44.36 38.45 75.25 78.79
C80 65.2 64.6 4.61 46.54 39.15 76.78 76.69
66.4 66.4 4.65 44.25 40.25 79.15 77.56
69.6 68.1 4.88 54.16 44.41 83.14 85.89
90 68.1 69.2 4.82 56.17 48.45 84.24 84.90
70.5 70.1 4.86 50.63 46.74 86.45 85.83
74.4 74.4 4.98 61.91 53.12 91.45 93.02
C100 73.2 73.1 4.96 63. 14 52.12 96.74 95.83
72.3 72.6 5.02 58.98 50.14 94.12 93.57
2.2 sEMZ&RIEL fo,=a+bR, +cR’. (1)
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Fig. 6 Strength curve of rebound method
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Fig.7 Strength curve of ultrasonic-rebound com-
bined method
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Fig. 8 Strength curve of cast-in-place pullout method
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Fig.9 Strength curve of post-install pullout method
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Fig. 10 Strength curve of drilled core method
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Table 3 Related parameters of testing strength for-

mulas for five detection methods

i gy MWERBr /% e./%
[EELEES 0.991 1.82 2.21
B I PZE Ak 0.993 1.76 2.14
Skt ik 0.991 1.75 2.29
IEESL 8NN 0.989 2.08 2.55
NS 0.994 1.55 1.95
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Fig. 11  Error analysis chart of test data for five de-

tection methods
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