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Fig. 1. Neighborhood radius for each point
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Fig. 2. Position and relative displacement of two neigh-
boring particles
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Fig. 3. Chart of signal decomposition S to low frequen-
cy signal A1 and high frequency signal D1
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Fig. 5. Validation of the results obtained from the written code with the results presented in the reference [35]
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Fig. 6. Validity of compression test of a specimen. A) Validation with reference experimental results [49]. B)
Validation with Popovics model
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Fig.7. Comparison of the shape of a broken specimen in the laboratory with a specimen obtained from peridynamic
theory. A) Broken sample in the laboratory [52] b) Obtained sample from peridynamic
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Fig. 8. Crack shape in simple and continuous supported beam according to ACI regulations [S3]
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Fig. 9. Crack shape in simple supported beam using peridynamic method
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Fig. 10. Crack shape due to shear and bending for a cantilever beam [55]
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Fig. 11. Crack shape obtained from peridynamic analysis for a cantilever beam
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Fig. 12. Discrete wave of earthquake records. A) Discrete wave of Sarpol-e-Zahab earthquake record. B)
Discrete wave of Chi-Chi earthquake record. C) The Fourier spectrum of the discrete wave of Sarpol-e-Zahab
earthquake record. D) The Fourier spectrum of the discrete wave of Chi-Chi earthquake record.
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Fig. 13. The discrete impact load curve applied on the first example
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Fig. 14. Reference point response (end of the beam). a and b) displacement reponse due to the load type 1 and 2. ¢ and
d) velocity response due to the load type 1 and 2. e and f) acceleration response due to the load type 1 and 2
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Fig. 15. Maximum reference point displacement error. A) Displacement response error for load type 1. b) Displace-
ment response error for load type 2
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Table 1. Comparison of analysis time and displacement response for the main wave and approximate
waves for load type 1
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Table 2. Comparison of analysis time and displacement response for the main wave and approximate waves
for load type 2
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Table 3. Specifications of the reinforced concrete structure
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Fig. 16. Cantilever beam example
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Fig. 17. Discrete impact load applied on the structure
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Fig. 18. Comparison of the acceleration response curve of the reference point for load type 1 and 2. a) The acceleration
response for load type 1 in the x direction. B) The acceleration response for load type 1 in the z direction. C) The ac-
celeration response for load type 2 in the x direction. D) The acceleration response for load type 2 in the z direction.
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Table 4. Maximum displacement, velocity and acceleration in the x and z directions
for load type 1
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Table 5. Maximum displacement, velocity and acceleration in the x and z directions for load type 2
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Fig. 19. Maximum reference point displacement error. a) Displacement curve due to load type 1. b) Displacement

curve due to load type 2.
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Fig. 20. Crack line and peridynamics particle damage. a and b) Results obtained using the main wave of load type

1 and 2. ¢ and d) Results obtained using the approximate wave A4 of load type 1 and 2
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Table 7. Maximum displacement, velocity and acceleration in the x and z directions for load type 2
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Fig. 24. Maximum reference point displacement error. a) Displacement curve due to load type 1. b) Displace-
ment curve due to load type 2.
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