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Flexural Fatigue Deformation and Fatigue Life of HS-SHCC
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Abstract: Four-point bending fatigue tests were carried out on high strength strain hardening cementitious composite
(HS-SHCC) specimens with compressive strength of 83.41 MPa. The crack propagation, mid-span deflection and
fatigue life of HS-SHCC specimens at different stress levels (0.70,0.80,0.85.0.90) were studied. The results show
that the fatigue life of HS-SHCC specimens decreases with the increase of stress level. The HS-SHCC specimens
show multi-cracking characteristic under flexural fatigue loads. As the stress level decreases, the crack numbers on
the surface of the specimens show a decreased trend. At the stress level 0.70—0.85, the mid-span deflection of
HS-SHCC displays obvious three stages of rapid development, stable development and instability. At the stress level
0.90, the mid-span deflection of HS-SHCC specimens shows two stages of stable development and instability. Similar
to ordinary SHCC, the stress level-fatigue life curves (A-N; curve) of HS-SHCC specimens show a bilinear trend.
Based on the obtained A-N; curve and the three-parameter Weibull distribution theory, a flexural fatigue life prediction
model of HS-SHCC under different failure probabilities is proposed. On this basis, the maximum stress level
corresponding to the fatigue strength limit (corresponding to 2 million fatigue cycles) of HS-SHCC is predicted to
be 0.618 when the failure probability is 0.05.
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Fig. 1 Preparation process of HS-SHCC specimen
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Fig. 2 Fatigue loading diagram(size:mm)
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Fig.4 Load-mid-span deflection curves of HS-SHCC
specimens under static load
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Fig.5 Cracks in pure bending section at the bottom of HS-SHCC specimens
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Table 2 Crack numbers under different stress levels
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Fig. 6 Strain field distribution in pure bending section on the side of HS-SHCC specimens at stress level of 0. 85
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Fig. 7 Relationship between the maximum mid-span
deflection and fatigue coefficient of HS-SHCC
specimens under different stress levels
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Table 3 Fatigue life of HS-SHCC specimens at different

stress levels
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Table 4 Parameters of three-parameter Weibull distribution
for fatigue life of HS-SHCC specimens

A Y s i
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1.0
B 1=0.90,R?>=0.9559
® /=0.85,R>=09705 m @
0.5 [ A 1=0.80,R>=0.940 7 ;! A -
0 70 1=0.70, R>=0.999 2/. » A/ p
/ ‘ /)
~ -0.5 A ¢
/ ‘ / /
-1.0} ms sy
/ /
| ¢
-5t / !
o ¢ L
_2.0 1

K9 =28 Weibull 53 1 K 45 40 & 45 31
Fig.9 Three-parameter Weibull distribution test fitting results
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Table 5 Equivalent fatigue life of HS-SHCC wunder different
failure probabilities
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Table 6 Flexural fatigue life equations of HS-SHCC under different failure probabilities
P Fatigue life equation R Amax
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Fig. 10  Prediction results by A-N; model with different
failure probabilities
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