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Crack Propagation Analysis in an Embankment by Peridynamics focusing on Maximum Acceleration
and Frequency of Input Seismic Wave
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To improve the earthquake resistance of soil embankments, it is crucial to clarify the crack initiation and
propagation processes. Peridynamics is a powerful method for such analyses. In the present study, a crack
propagation analysis of a compacted clay embankment is conducted using OSB-PD with seismic waves of
several maximum accelerations and frequencies. The results show typical failure patterns of embankments
during the earthquakes, such as cracks in the slope and shear failure (i.e., a sliding surface).
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Fig.1 An embankemnt model of PD.
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Fig.2 Input seismic wave (Max Acc. 300Gal, Frequency 1Hz).
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Fig.3 Horizontal stress distribution.
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Fig.4 Failure mode with each maximum acceleration of 3.8 s.
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Fig.5 Failure modes.
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Fig.6 Failure mode with each frequency.

Wl B8 LTI IRERIEIC L 57 T 2 MR
|

M, 1R SCEE, Vol 76, No.2, pp. 1.227- 1235
5Hz

2016.

Taiki Shimbo, Ryota Itto, Koutaro Inaba, Kouichi Araki,
Naoto Watanabe: Seismic response analysis for ordinary
state-based peridynamics in a linear isotropic elastic
material, Journal of Peridynamics and Non-local Modeling,

Fig.7 Crack initiation pattern with each frequency.
Vol.2, No.3, pp.185-204, 2020.

4. FRITRER 5)

H BT DK NG F1 5540 % Fig.3 (Z~7. FEM & DLt
AT T AER, EMEMICLEEMICLRVW—EE /R LT

Ryota Itto, Hiroki Kubo, Taiki Shimbo, Semi-verification
of seismic-response analysis for an embankment using
peridynamics, COMPSAFE2020, 2020.

T Tk = Y dE s
B, s B0 TG 38 COBopggkp s 0 TV ADT WTH R, SRR, o 8,
N b1 =2 £ 7 A oS . e s Peridynamics (& X 2 5|k 4 & 8 L 72 B > @24
Flg4 &L_/j—\‘j— EP H éz)\/n\{%f&) D 5 %?’LU%@ @%ﬁ\% ves A St YN I\
Al =N S g AT < Al - %ﬁ#jﬁy el %D 3 ﬂz};fﬂ% 76 @i*%ﬁikrﬁ 2021.
W () OECETR THS. 280Gal ITARAE L) SRy . . .

P NG RN X . 7) Taiki Shimbo, Chisato Shinzo, Ukyo Uchii, Ryota Itto,
o7 “W’ 7%75 "l’vj“' 290Gal? 5 33(3Ga1 DR & Yutaka Fukumoto, Effect of different water contents and
9, %?’difﬁ&ﬁﬁ)%fﬁﬁibfb\é‘lk P5372%. 300Gal initial crack lengths on the mechanical properties and
DRZEE R OV RE L Fig SR d . Kl HHAE L failure modes of pre-cracked compacted clay under
T BB R 1 7> o TN RIZHERE LT 5 0723 AL CHR uniaxial compression, Engineering Geology, 2022
%, 330Gal 725 400Gal CITAZITIER D BIEAEL T (accepted).

ORBHEEALAFZS BANEEZEER - 2B01-06-02 -



