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1  OBJECTIVES

+ Simulation model for mesoscopic SHCC with :
explicit multiple fiber modeling with random
orientation
nonlinear matrix with limited tensile strength
flexible nonlinear bond (SDA approach)
« Parameter studies to identify significant parameters of
SHCC quasi-static load-displacement behavior
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2  METHODS

* Nonlinear FEM

» Modeling of discrete cohesive matrix cracking with
Strong-Discontinuity-Approach for continuum elements

» Independent discretization of fibers using truss
elements with own nodes with random orientation on
underlying continuum

xe‘ XX X[X ><><\5
S XX XDtk X

X XX ,\q]x x‘x X
x

X
<
%
X
X
X

— fibre

() aggregate

~e._ discrete crack/discontinuity
x  integration point matrix

x  integration point aggregates

X

A x|
b (e X

XXX KK
XX XX X[X x|

XXX XX XX XX XX XX X|

| LA

X

]
B X XLXIX XX S

<P
X X

XX x[x X[x XX x[x x[x x
<X X | XIX XX X[X X|X X

X
+><x XY > |x X bR

AN XX XX X [
X XX x|x XX XX XX x[x x|

A XX X]
I xix x
XX X
X B

X XX XX X!

X XX XX X|
X XX XX X

X XX X[X X

X XX XX XX XX XK K
XX XXX SRR X

X XX XX x[x
X KIX X[ XiX]

X XX XX XX x|x %

+ Coupling of truss elements and continuum elements
with newly developed bond element with nonlinear
bond behavior (truss element nodes independent from
quad element continuum nodes)
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3 = RESULTS

Validation for single fiber pullout
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Mesh size independent modeling of strain softening /
discrete crack width with softening crack tractions
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—— model with large elements
—— model with small elements
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Validation of mesoscopic simulation model for SHCC
specimen with respect to experimental results

Experimental result - N1
Experimental result - N2
—— Simulation - (bond : B - 4)
—— Simulation - (bond : B - 5)
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Parameter studies with variations of concrete and fiber
material properties and bond properties
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