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This study presents a fundamental investigation on the brittle failure of
concrete structural member under the impact load using impact test and numerical analysis. It is found
that energy requirements of brittle impact failure is lower than that of quasi static failure due to the
transition of failure mode. In addition, this phenomenon regarding the failure mode transition is very
sensitive to the variations of impact velocity. Thus, it is needed to aﬁply accurate analysis with
adequate dynamic constitutive law of concrete and predict the failue behavior. In this research, we used
SPH method and orthotropic constitutive equation based on damage theory with Drucker-Prager model.
According to the analysis results, the above method could simulate various brittle impact failure such as
pull-out failure of anchor bolt, penetration and spall failure. Furthermore, the effect of several
strengthening method for impact failure are evaluated by experimental approach and numerical simulation.



@)

1)

10 50 /s
18cm
RC

8.3kg
SPH
(2)
a)

h/d=2 10 h

b)

PBL PBL

PBL
PBL
3
1)
40m/s 43ml/s
RC
RC
0.7% 1.4
SPH

d—d—d—

)

h/id=2 4

0.3mm



0 0.4 0.8 12 16 2
Displacement [mm]

h/d=5 7 0 =45

11

FEM

35

Vol.35A
pp.1243-1248 2013
L~ S. Cheon, M. Beppu, Y. Sonoda: Numerical
g 0|1 study on the dynamic behavior of ultrahigh

N strength fiber reinforced concrete under rapid

° S loading, , 29
O e 008 pp.83-90, 2013

PC

, Vol.35, No.2, pp.709-714, 2013

h/d=38 10 : SPH

, 1
, 2014
PBL

Vol.60A pp.838-847 2014

E2 , Vol.70,
No.2, pp.180 193, 2014
b) Hiroki Tamai and Yoshimi Sonoda:
PBL Evaluation of cumulative damage of RC
members under repeated impact loading,
Smm Applied Mechanics and Materials, Vol. 784,
pp.500-507, 2015




Yoshimi Sonoda: Impact Failure Analysis of
RC Beam Using ASPH Method Based on
Damage Theory, Applied Mechanics and
Materials, Vol.784, pp.258-265, 2015

PVA

) , Vol.61A,
pp.899-911, 2015

62A
pp.1084 1096 2016.3

62A pp.1111 1123 2016.3

SPH

11
2014.10

Yoshimi Sonoda A fundamental study on the
ultimate pull-out strength of an anchor bolt
in concrete structures using SPH, The 5"
International  Workshop on Performance,
Protection and Strengthening of Structures
under Extreme Loadings, 2015.6 Michigan
State University, USA

Yoshimi Sonoda Impact failure anaysis of
RC beam using ASPH method based on
damage theory, The 2nd Internationa
Conference on Damage Mechanics, 2015.7
University of Technology of Troyes, France

70
2015.9

UFC

70
2015.9

70
2015.9

2016.3

€Y

@

®

SONODA  YOSHIMI
40304737
BEPPU  MASUHIRO
90532797
(TAMAI  HIROKI)

20509632



