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Abstract

The structures like concrete or bricks wall are often subjeded of unique loadings. For
example the blast wave as well as impad bdongsto this type of loadings. The pgper presents only
thefirst classof structural externd forces, that comes from an explosion of the material as TNT. To
describe propely the pressure wave propagation in the air, producel by detonaion, which ads on
the structure, it is necessary to simulate the exploson and the waves motion. In the numerica
simulation of the exploson process we accet the Jones-Wilkens-Lee (or IWL) equdion of state
for TNT and typicd equation of state for air [1]. The data of TNT and theair arein Tab. 1. Using
these values of material parameters and ALE description of deformations guaantee the prope
solution of exploson ssimulation and findly the distribution of presaure loading on structure. There
are many andyticd fundionsin literature [1], which describe the influence of time and distance
from the ignition on the presaure distribution. The numericd simulation results [2] are compared
with andyticd fundions of the blast to validate the accepted modds. The results of the presaure
distribution change depends on time after exploson and the distance from the ignition point are
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The interadion of the fluid (air)
with both walls is peformed
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two kinds of models for both
cases, the globa and locd. The
globd modd congsts the cubic
explosve materia, surrounded
air and the structure wall. The
locd modds indude only
structural  pats (the conaete i
and masonry walls). Sub-
modding techniqueis accepted
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if the coupling exist in oneway
beween the globd to locd
modds, but notin oppogte. It is

Fig. 1 Thepostive and regative
overpresaure (aboveor below
amospheic presaure)

sufficient assumption for blast

simulation. Theideaof globd and locd modds is presented in Fig. 2. When modding 1/8 pat of
the spacethreeplanes of symmetry are assumed. The globd modd is extended up to 5 meters from
themodd center. It is possble to obtain the postive and negative overpressure phase on the surface
of the structure like in experiments [1, 2]. Thefirst kind of structure unde condderation is conaete
wall andthe secondis periodic composte masonry wall creaed of mortar and bricks. Both form the
locd modds. Cumulative Fradure Criterion (CFC) introducel in [3, 4] and discussd before [5, 6]
is used and has been added to AbaqudExplicit environment by VUMAT procedure. This criterion
in integral form is as following:
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where t isthelongest criticd time, a(T) is the paameter conreded with energy adivated during
the separation processand o7 is quasi-static equivaent tensdle strength of conaete. This measure
isintroducel to describe better the ddformation in advanced triaxial Sate of stress[6]:
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where
|1=01+0'2+0'3 and Jz =%[(0'1—0'2)2+(0'1—03)2+(0'2—L73)2] (3)

og'is the generdizaion of the Hube-Mises equivalent stresses [6]. 1; and J, are the first and the

seoond invariants of the stresstensor and deviatoric part of the stresstensor, respedively. The k
influences the shape of the criticd failure surfacein the spaceof principal stresses. The criterion
describes generally thetime up to fail ure under the
stress impulse. In both, conaete and masonry
structures this criterion is used. In the second one
only for the mortar CFC is accepted. It means that
we asaumed elastic-visco-brittle material, see Tab.
2. This criterion results in strain rate senstivity of
the materia behavior. In the presentation the
sengdtivity of structure falure paterns to the
conditutive parameters, the bounday conditions
and the geometry of the globd and locd modds is
conddered. Paticularly, important is the distance
between the explosve material and the wall
obdade. Indrucive numericd examples will be
presented and discussed during the conference
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Tab. 2 The parameters of conaete
E

35e9 [Pa]
Wall Structure v 0.2
p | 2395[kg/m3|
k 10
to | 0.000049[s]
a(T) [ 0.95
Fig. 2 Andyzed modds:. @) Locd b) Globd 0% | 4.26[Pa]
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