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BEHAVIOR OF CONCRETE UNDER COMPRESSIVE FATIGUE
LOADING WITH CONSTANT LATERAL STRESS

LU Pei-yin', SONG Yu-pu?, LI Qing-bin*
(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China

2. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The fatigue tests of concrete under biaxial compression with constant confined stress were
performed using the static-dynamic triaxial test system. The failure modes of concrete specimens were acquired.
The uniaxia test results of fatigue were compared with those obtained by other researchers for validity. The laws
of compressive fatigue strength and deformation are analysed based on the results of experiment. The
relationship of S-N under certain lateral stress is established and from which the unified fatigue equation
accounting for different confined stresses is derived. The results of investigation in this paper offer the basis for
design and analysis of concrete structures subjected to triaxia cyclic loading.
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Table 1 Fatigue loading parameters
SZI fc S‘nax R Hz
o ) 0.9~0.85 0.2 1 -
0.8~0.65 0.2 5
1.02~1 0.2 1
0.25 2
0.95~0.75 0.2 5
1.2~1.15 0.2 1
0.5 25
1.1~0.9 0.2 5
S 2 Smax
R=s min /S max
3
3.1
s,/ f,=025 0.5
2

@

(b)
2

Fig.2 Failure modes of specimens
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Table 2 Results of fatigue test
N
s,/ f, S
0.9 57 72 98 157 177
0.85 248 283 390 617 624
0 0.8 455 574 739 1489 2951
0.75 12728 23795 47261 49386
0.7 63638 798362 826899
0.65 25<10% ) 25x 10°( )
1.05 42 69 8 129 282
1.0 293 439 579 598
0.25 0.95 686 854 1361 1652
0.9 8973 9213 39728
0.8 100007 151356 269153
0.75 25< 10% ) 25x 10 )
1.2 134 178 189 226 291 453
115 589 957 1046 1061 1446
0.5 1.1 1259 1641 1977 2512 2738
1.05 19409 21923 39810
0.95 251189 325836 571478
0.9 25< 10 ) 25< 10 )
1
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Fig.3 Comparision between the present results and other
available data
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Fig.6 Variation of the maxmum strain with numbers of cycles
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Fig.5 Stress-strain curve of concrete under biaxial Fig.7 Variation of the principal and lateral maxmum strain
compression fatigue loading with numbers of cycles
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