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Experimental study on residual compressive strength of
RPC under fatigue loading

YU Ziruo", AN Mingzhe', ZHENG Shuaiquan®
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Sinovel Wind Co., Ltd, Beijing 100872, China)

Abstract: In order to investigate the evolution law of residual compressive strength for reactive powder concrete
(RPC) under fatigue loading, the fatigue tests were carried out. 24 cylinders were cast for testing and divided into 3
groups. By measuring the compressive strength of some RPC specimens, the relationship between initial compressive
strength and resonance frequency was established firstly. On that basis, the constant amplitude and two-stage
amplitude fatigue tests were carried and the residual compressive strength of RPC specimens were measured after
fatigue. Experimental results show that the attenuation of post-fatigue residual compressive strength of RPC decreased
with increase of recycle ratio. On the other hand, the attenuation rate increased with increase of recycle ratio. An
fitting formula about the attenuation of post-fatigue residual compressive strength and recycle ratio was deduced. The
calculated values which come from fitting formula are in good agreement with measured values.
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Table 1 Grouping of specimens
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Table 2 Mix proportion design of RPC
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Fig. 1 Loading system of fatigue test
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Fig.2 Load patterns of fatigue tests
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Table 3 Measured values and calculated values of

compressive strength
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I-1 2422 110.30 109. 51 1. 007
12 2443 114.32 113. 13 1.011
13 2464  116.18 116.73 0.995
I-4 2481 119.13 119.78 0.995
I5 2518 125.94 126. 56 0. 996
16 2440  112.42 114.32 0. 983
17 2469  117.42 124.37 0. 944
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Table 4 Fatigue life of RPC
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1I-6 112. 38 99.23 0. 883 612 836
-7 109. 98 102. 39 0. 931 285 334
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Table 5 Residual compressive strength of RPC
after single-stage fatigue loading
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H'7  MPa  MPa
M1 117.92 88.44 0.750 10000 14173 0.706
M2 110.23 76.17 0.691 26000 59374 0.438
M3 122.19 96.77 0.792 5000 5513 0.907
M-4 116.77 90.96 0.779 6670 7024 0.949
M5 118.47 84.71 0.715 4000 32446 0.123
M6 113.06 86.49 0.765 10000 100554 0.994
M7 112.85 81.36 0.721 15600 28071 0.556
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Fig.4 Decay rate of residual strength under

single-stage fatigue loading
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Table 6 Residual compressive strength of RPC after two-stage fatigue loading

WSS f/MPa i e /MPa Si o frwa /MPa Sy 0 /I Ny /R g /R Ny /R /Ny my/N,  fo, /MPa
1I-8 118.53 83.21 0.702 90. 22 0.811 20000 44593 3000 3655 0.449 0.821 109. 72
-9 117.02 96. 13 0.771 81. 68 0. 698 5000 8782 28100 49236 0.569 0.571 106. 81
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Table 7 Reducing rate of residual compressive strength
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-1 115.32 117.92 88.44 0.706 0.912 0.911 1.001
2 109.10 110.23 76.17 0.438 0.967 0.969 0.998
-3 118.25 122.19 96.77 0.907 0.845 0.806 1.049
-4 109.79 116.77 90.96 0.949 0.729 0.751 0.971
-5 118.29 118.47 84.71 0.123 0.995 1.010 0.985
-6 101.02 113.06 86.49 0.994 0.547 0.556 0.984
-7 111.42 112.85 81.36 0.556 0.955 0.948 1.007
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Fig.8 Comparison of calculated value and

test value of C,

G

e i/ ‘
/N ~/N, C W oA

g MmN G e fﬁﬁ/
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