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Abstract: This study attempts to investigate the constitutive model and damage evolution law of the fiber-reinforced vegetation
concrete substrate. Taking the two factors of confining pressure and fiber content into account, a statistical damage model that
can reflect the mechanical properties of the substrate is established based on the Weibull distribution. The method for
determining model parameters is given, and the relationship among the Weibull distribution parameters, the confining pressure
and the fiber contents is discussed. The model is then used to verify the results of the triaxial tests on the substrate. According to
the destruction criterion of the substrate, the method for determining the damage threshold is deduced. By analyzing the damage
evolution characteristics and the failure process of the micro-element, the stress-strain relationship and the law of damage
softening of the substrate are elaborated. The results show that the model curves agree well with the tests, which can reflect the
damage softening characteristics during the loading process of the fiber-reinforced substrate. Besides, the ratio of the damage
threshold to the peak strain is found to range from 0.4 to 0.6. This study provides a theoretical reference for the accurate

analysis and evaluation of the mechanical properties of substrate.
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Fig. 1 Triaxial tests on fiber-reinforced substrate
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Table 1 Values of shear strength tests on fiber-reinforced substrate

% R B T4 FE 44 ZRE AT
c/kPa o/(°) c/kPa )

0 75.4 33.7 75.4 33.7

0.2 95.5 334 86.6 335

0.4 99.0 33.9 91.1 33.7

0.6 104.0 34.0 94.1 333

0.8 108.3 34.1 97.4 33.7
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Table 2 Actual and fitted values of elastic modulus of palm fiber-reinforced substrate

V% 03=10 kPa 03=30 kPa 03=50 kPa
RIR(E/MPa  LE{E/MPa  AHXHEE  WIE/MPa IG5 ME/MPa AHXHEZE WK E/MPa #A{E/MPa MHXHEE
0 7.98 7.78 -0.0251 10.16 10.55 0.0384 11.95 11.84 -0.0092
0.2 8.63 8.55 -0.0093 10.80 11.19 0.0361 12.62 12.41 -0.0166
0.4 9.66 9.32 -0.0352 11.66 11.83 0.0146 12.77 12.99 0.0172
0.6 11.30 10.10 -0.1062 12.36 12.46 0.0081 13.61 13.56 -0.0037
0.8 11.46 10.87 -0.0515 12.52 13.10 0.0463 13.61 14.14 0.0389
=3 TREAHEMHEM B EEXLFMESIEE
Table 3 Actual and fitted values of elastic modulus of basalt fiber-reinforced substrate
V% 03=10 kPa 03=30 kPa 03=50 kPa
RIR(E/MPa  AME/MPa MHXTRE  AR(A/MPa UAE/MPa AHXHEE WKIME/MPa IE{H/MPa FHITRE
0 7.98 7.87 -0.0132 10.16 10.86 0.0691 11.95 12.25 0.0249
0.2 8.60 8.83 0.0270 12.58 11.88 -0.0552 13.83 13.23 -0.0432
0.4 10.34 9.79 -0.0531 12.88 12.90 0.0020 14.76 14.21 -0.0371
0.6 10.71 10.75 0.0037 13.62 13.93 0.0225 15.21 15.19 -0.0007
0.8 11.74 11.71 -0.0023 14.67 14.95 0.0186 16.21 16.18 -0.0023
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Fig. 4 Comparison between triaxial test results and model curves of fiber-reinforced substrate
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