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A FULLY COUPLED DYNAMIC FAMEWORK FOR TWO-SCALE

SIMULATIONS OF STRAIN-HARDENING CEMENTITIOUS
COMPOSITES (SHCC)

1 OBJECTIVES

 Development of a numerical scale-bridging homogeni-

zation method for impact
inertia forces at the microsca
* Analysis of the influence of

oading, taking into account
e
microscopic inertia effects on

RESULTS
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* Applicability of the approach to different material classes
including SHCC and locally resonant metamaterials was

shown.

e The consistent incorporation of microscopic inertia effects

the macroscopic material response was established.

o Statements regarding quality of the two-scale framework

for the prediction of macroscopic properties of SHCC _
- . @ matrix
=
. = @ coating
Macroscale Microscale S
@ inclusion
=
s 5
-IG; E E DNS center
C 'S o .
O O E 1 - ee%0 p2N .,.\. DNQS matrix
f Yoo - - 7\ P —o—FE? QS
.- > = ,./'\ \ f \ i °\ e FE? RO
o > +— s ol -000020 —o— FE?
= - / YOO o%e o DOV .,f...
o\ Q O @ NV \a * &.* ‘.\ 3
o~ 8 GE) 0.5 .é.«.\. /.. I.\ig.&. /. : {:C .\: / .‘.;\.‘\
T o [ ® 09a
|'I q) I \.,.( ) \ / .if
I e .\ ./ e I‘:Q" ,
| % 0 —QJ '} 14 \.V':;%%%Qz:se-sasao-oss-asunu.
-
n
O 0 1400 2800 4200 5600 7000 8400 9800 11200

Coordinate in mm

2 METHODS

* Split Hokinson tension test simulation of SHCC using a
simplified microstructure

e Parameter study to analyze dynamic influences

* Further multiscale simulations with advanced micromech-
anical material models are required to analyze the full
influence of inertia.

* Implementation of a new computational two-scale homo-
genization method incorporating dynamics and finite
deformations at micro- and macroscale

e Derivation and implementation of consistent, algorithmic
tangent moduli enabling quadratic convergence of the

Newton-Raphson scheme Macroscale Microscale
. . . . input bar specimen output bar
 Development and implementation of new kinematic dngle scale multiscale gl scale
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