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ABSTRACT: This paper extends the previous work of the authors and deals with the study of fracture of sand-
wich panels of plasterboard and rock wool under in-plane bending and tensile loading. It presents the results
of the experimental campaign focused on the size effect of the tested specimens. To this end, mixed-mode (I
and II) fracture tests have been carried out with specimens of three different sizes. The experimental results are
compared with the values obtained from the numerical simulation of the test by using a model based on the
embedded cohesive crack developed by the authors in previous published works. Comparison of the results
shows how the model is able to reproduce the size effect of the specimens in this material from the parameters
that characterize fracture behaviour. The aim is to use the cohesive model proposed by the authors to move from
laboratory tests to a built panel.
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RESUMEN: Efecto tamaiio en las propiedades de fractura de paneles sandwich de yeso laminado y alma de lana
de roca. Este articulo extiende el trabajo de los autores y aborda el estudio de la fractura en flexioén en su plano
de paneles de sandwich de yeso laminado y lana de roca. Se presentan los resultados experimentales del estudio
del efecto tamano de fractura en modo mixto (modos I y IT) de probetas de tres tamafios. Los resultados experi-
mentales se comparan con los obtenidos de la simulacion numérica empleando un modelo de fisura cohesiva
embebida presentado por los autores en trabajos previos. El resultado muestra que el modelo reproduce adecua-
damente el efecto de tamaiio en fractura de los paneles ensayados a partir de los parametros de caracterizacion
del material. El modelo usado facilita el paso de los resultados de laboratorio al panel construido.

PALABRAS CLAVE: Yeso; Analisis de elementos finitos; Resistencia a la flexion; Propiedades mecanicas;
Modelizacion.

ORCID ID: J.A. Alonso (http://orcid.org/0000-0002-0391-994X); E. Reyes (http://orcid.org/0000-0002-1284-7335);
J.C. Galvez (http://orcid.org/0000-0001-9106-2917)

Copyright: © 2019 CSIC. This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International (CC BY 4.0) License.


https://doi.org/10.3989/mc.2019.10617
mailto:jaime.galvez@upm.es
https://doi.org/10.3989/mc.2019.10617
http://orcid.org/0000-0002-0391-994X
http://orcid.org/0000-0002-1284-7335
http://orcid.org/0000-0001-9106-2917

2+ J. A. Alonso et al.

1. INTRODUCTION

The use of sandwich panels is a solution
increasingly used in the construction industry to
the detriment of the traditional brick masonry
for interior vertical partition of a self-supporting
frame. One of the main reasons for this expansion
is significant advantage associated with velocity
of execution when compared with other solu-
tions and those related to the processes of dry
construction.

Sandwich panels made from laminated plas-
terboard and rock wool provide some character-
istics of strength and acoustic insulation that are
superior to other materials used in self-supporting
frames. For adapting to the Spanish Technical
Code for Building, and more specifically the
DB-HR: “Protection against noise” (1), minimum
requirements for airborne noise insulation for inte-
rior partitions should be met. Traditional brick-
work masonry provides a general index of acoustic
absorption (RA) of 33 dBA, and self-supporting
frame elements 43 dBA. In addition, the Spanish
Catalogue of Building Elements (CTE) (2) shows
that traditional partition of masonry with hollow
brick of 70 mm, and finished with 15 mm plaster-
work and roughcast of plaster at both sides, pro-
vides a RA of 36 dBA. Likewise, this paper shows
how partitions of self-supporting frame with 48
mm of rock wool and laminated plasterboard of
15 mm at both sides provide a RA of 43 dBA. This
saving in partition thickness, together with a higher
RA, justifies the expansion of use of this type of
partition in new buildings.

Requirements associated with quality control,
both in rehabilitation and in new building works,
require that partitions and vertical construction ele-
ments be prevented from cracking. One of the most
frequent cracking pathologies is caused by excessive
deformation of the slabs where the vertical parti-
tions are supported. In such a type of failure, one
or a number of cracks of a considerable size appear,
which is a typical problem in the case of cracking by
tensile and shear stress (3-5).

In a previous published work, the authors
obtained the experimental parameters to evaluate
fracture behaviour of sandwich panels made from
laminated plasterboard and rock wool (6). These
experimental results were used to simulate fracture
with a numerical model with an embedded crack
that has been used by the authors in the numerical
simulation of the fracture of several quasi-brittle
materials (3-5). The numerical simulations provide
a significant degree of accuracy when applied to the
results obtained from the experiments. The numeri-
cal modelling reproduces the formation and propa-
gation of the cracks under mixed-mode load (mode
I and II of fracture).

The size effect of an element is a significant prop-
erty of the fracture behaviour of the material. It
could be defined as the strength variation of a struc-
tural element as its size increases. Such an effect is
caused, among other factors, by an increase of the
stored energy under deformation as the element size
increases (when it is released at the crack tip, the
cracking propagation is accelerated). Cohesive frac-
ture models lead to an asymptotic law similar to the
size effect approach provided by Bazant (7, 8).

In order to study the influence of the size of the
sandwich panels made from laminated plasterboard
and rock wool, in the present work a series of mixed-
mode fracture tests on three sizes of specimens was
first carried out. Then a cohesive crack model,
implemented into a finite element with an embed-
ded crack, was used to simulate the tests, using as an
input the parameters obtained from the experiments
performed in a previous work (6) and obtaining a
good approximation of the experimental results.
This paper also includes the study of crack growing
under mixed-mode loading (type modes I and II).

2. EXPERIMENTAL CAMPAIGN

As mentioned above, the excessive deflection of
the slabs causes cracking of the vertical elements.
Typically, in this type of failure, one or a discrete
number of cracks of a considerable size appear. This
is a characteristic problem of cracking by tensile
and shear stresses. In this work, a series of mixed-
mode tests with an asymmetric notch on specimens
of three different sizes was carried out with the aim
of studying the size effect.

2.1. Materials

The sandwich panels were formed by two sides
of laminated plasterboard and fixed by using cold
polyurethane glues applied to a core of 170 kg/m’
density rock wool.

The specimens needed for performing the tests
were obtained from supplied commercial sandwich
panels. The laminated plasterboard and the rock
wool complied with the standards UNE EN 520 (9)
and UNE EN 13.162 (10), respectively.

2.2. Specimens

The specimens needed for performing the tests
were obtained from received commercial sandwich
panels. The panels used were formed by two sides of
laminated plasterboard with a 12 mm thickness and
a insulating core of 50 mm thickness, following the
recommendation RILEM TC 89-FMT (1990) (11)
to study the size effect, with a ratio of height of two.
The length of the specimens varied, being always
4.25 times the height. The notch length measured
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FIGURE 1. Sketch of the sandwich panel with plasterboard surfaces and rock wool core.

TaBLE 1. Dimensions of the specimens for size effect testing.

Size (mm)
Sandwich Panel — Length  Thickness — Depth — Notch depth
e—ELR ¢ (L) (B) (D) )
12-50-12 314.5 74 74 37
637.5 74 150 75
1,232.5 74 290 145

e= thickness of plasterboard surface (mm).
ELR= thickness of the rock wool core (mm).

half the height of the specimen. Table 1 shows the
dimension specimens used in the tests.

2.3. Test method

In order to perform the bending test with an
asymmetric notch, the geometry used was a slightly
modified version of that proposed by Reyes (12)
to study the asymmetric bending of brick work
masonry. This variation was due to the first experi-
mental results of the tests carried out on the speci-
mens with a height greater than 74 mm. In this
case the failure was caused by the crushing of the
laminated plasterboard of the sandwich panel.
Therefore, the asymmetry of the notch in relation
with the supports and the load was amended with
the aim of correcting the problem.

Figure 2 shows the asymmetric three-point bend-
ing test arrangement, with the dimensions of the
specimen parameterised according to the height D.

The load was applied with the actuator through
a steel roller with a diameter of 10 mm. The speci-
men was supported on two steel rollers with the
same dimensions. In order to avoid local crushing
of the specimen in the support zone, two alumin-
ium plates of 70x20x4 mm were glued at two such
zones. The rollers of the supports were supported
at the same time on an anti-torsion hinge. Lastly,
the entire set rested on a linear guide of rollers that
enabled sliding on the supporting plane, with a
friction value of virtually nil. In such a way, the

supports were hinges that allowed turning in all
directions and horizontal sliding. The supporting
plane was materialised by a highly rigid metallic
beam, bolted to the bottom of the testing machine
frame. With the aim of performing the bending
tests in the specimens of 290 mm height, it was
necessary to use an additional device, as the span
between the support (see Figure 2) obliged one of
them to lie outside the testing machine.

During the test, the vertical displacement of the
load application point, the crack mouth opening dis-
placement and the applied load were recorded. The
test was controlled by the load application point dis-
placement with a steady speed of 0.04 mm/min. Once
the test finished, the crack trajectory was obtained.

2.4. Equipment and instrumentation

All the tests were performed with a universal
electro-mechanical testing machine SERVOSIS ME
405/1, with a load capacity of 10 kN. Depending on
thessize, the tooling and instrumentation were adjusted
for each test. The testing machine can receive the ana-
logue signal of four independent transducers. Two of
them belong to the basic machine configuration to
measure the applied load and the displacement of the
actuator. It also included two resistive extensometers
HBM DAL of £2,5 mm of range, in order to mea-
sure the load application point displacement and the
crack mouth opening displacement (CMOD).

3. EXPERIMENTAL RESULTS

Figure 3 shows the experimental load versus
the load application point displacement for the
asymmetric bending tests of the sandwich panels
12-50-12.

The experimental crack trajectory obtained
progressed from the tip of the notch to the load
application point, as expected. Figure 4 shows an
example.

Figure 5 shows the experimental crack trajecto-
ries obtained in all the tests.
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FIGURE 2. Testing arrangement, geometry and dimensions of the fracture specimens under non-symmetric bending test.

a) 1000 - b) 2000
Specimens of 74 mm depth Specimens of 150 mm depth
800 -
1500 -
—— Specimen # 1
—— Specimen # 2
600 | —e— Mean Load —
< Z —— Specimen # 1
kel o 1000 + —— Specimen # 2
8 8 —e— Mean Load
- 400 - —
500 [
200 -
0 1 1 1 1 I I ] 0 L 1 I | |
o 1 2 3 4 5 6 7 0 T2 3 4 5
Displacement (mm) Displacement (mm)
c) 4000 Specimens of 290 mm depth
3500
3000
2500
z
T 2000 -
o
-
1500 -
1000 -
—— Specimen # 1
—— Specimen # 2
500 —e— Mean Load

0 2 4 6 8 10
Displacement (mm)

FIGURE 3. Fracture experimental results of the mixed-mode fracture tests for different size specimens of 12-50-12 panel sandwich:
a) 74 mm depth, b) 150 mm depth, ¢) 290 mm depth.

Figure 6 shows the size effect with the error bars Similarly, the height has been parameterised by using
(standard deviation) for the values obtained for all the characteristic length as defined by Bazant, Z.P

the specimens of 74, 150 and 290 mm height. and Planas, J. (13) with the expresssion [1]:
In the graphic the nominal stress values have been
parameterised by dividing them by the ultimate stress. 1, = E-Gy [1]
[« f;Z
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FIGURE 4. Specimen of sandwich panel of 150 mm depth
under non-symmetric bending test.
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where E is the modulus of elasticity, Gy the spe-
cific fracture energy and f, the tensile strength, with
each having been obtained in a previous work (6).

As may be noted, the size effect in this material
is significant. In this case, the normal size effect of
quasi-brittle materials is combined with high frac-
ture energy. As the size of the element increases,
the deformation energy stored increases; when this
is released at the crack tip, crack propagation is
accelerated.

4. OVERVIEW OF THE COHESIVE
NUMERICAL MODEL

This subsection summarises the numerical model
adopted for the simulation of the fracture tests. The
model is based on the cohesive approach, offered
by Bareblatt (14) and Dugdale (15) and applied to

b)

Specimens: 150 mm depth
Mixed mode fracture

Cracks Path
©) 8 ¥ (em)
12
9
6t
sl
I X (cm)
:::I:::::]:::I}

3 6 9 12

Specimens: 290 mm depth
Mixed mode fracture
Cracks Path

FIGURE 5. Experimental records of the mixed-mode crack paths, for specimens tested of 12-50-12 panel sandwich: a) 74 mm depth,
b) 150 mm depth, ¢) 290 mm depth.
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FIGURE 6. Experimental records. Graphic of size effect for
specimens of 74, 150 and 290 mm depth, of 12-50-12 panel
sandwich.
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FIGURE 7. Sketch of the softening curve, with unloading
branch, and central force model for the cohesive crack model.

concrete by Hillerborg et al. (16). It has since been
applied to the study of fracture of quasi-brittle
materials.

Previous works showed that for most of the
experiments described in the literature, cohesive
crack growth takes place under predominantly
local mode I, which implies that the overall behav-
iour is dominated by mode I parameters (17-20).
Therefore, in this work, a simple generalisation of
the cohesive crack to mixed mode is used which
assumes that the traction vector t transmitted across
the crack faces is parallel to the crack displacement
vector w (the central forces model). For monotonic
loading in which the magnitude of the crack open-
ing vector |w| is never decreasing, the relationship
reads as follows [2]:

t=f(w)— 2]
| w]
where f'(|w|)is the classical softening function for
pure opening mode (Figure 7). In order to address
the possibility of unloading, it is further assumed
that the cohesive crack unloads at the origin
(Figure 7), Equation [2] is rewritten as follows [3]:

A

t= ﬂw with w = max(|w|) [3]
w

where is w is an equivalent crack opening defined
as the historical maximum of the magnitude of the
crack displacement vector.

Figure 8a shows an arbitrary classical finite ele-
ment defined by a node layout. A straight crack is
assumed to be embedded in it. As Figure 8b shows,
the crack splits the element in the two sub-domains
A" and A4". One of the faces of the crack is taken as
the reference, in this case the corresponding with the
sub-domain A", with its normal n pointing towards

(b)

FIGURE 8. Finite element with a crack with uniform opening: a) generic element with nodes and crack line, b) displacement
jump across the crack line
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the other face as the positive normal. Let w be the
displacement jump across the crack of the opposite
side of the crack with respect to the reference side
(see Figure 8b). Following the strong discontinuity
approach (SDA) (21), the approximate displacement
field within the element can be written as follows [4]:

u(x)=ZNa(x)ua+[H(x)—N+(x)]w [4]
aeA

where « is the element node index, N,(x) the
traditional shape function for node a, u, the corre-
sponding nodal displacement, H(x) the Heaviside
jump function across the crack plane, which rep-
resents a unit step placed along the crack line that
also can be defined as the integral of the Dirac’s &
function on the crack line [i.e., H(x) = 0 for xe A",
H(x)=1for xe A*],and N*(x)= Y N,(x).

aeA”

The strain tensor is obtained from the displace-
ment field as a continuous part € plus Dirac’s ¢
function on the crack line. The continuous part,
which determines the stress field on the element on
both sides of the crack, is given by the following [5]:

e (x)=¢ex)-b" x)®w [5]

where €" and b" are given by [6] and [7]
e(®) =y [b'(x)®u,] 6]
b*(x)= 3. b, (x) 7]

with b, (x) = grad N, (x) and superscript ° indi-
cating a symmetric part of a tensor. Obviously, €" is
the apparent strain tensor of the element computed
from the nodal displacements.

In order to simplify the computations, the bulk
behaviour (material outside the crack) is assumed to
be linear-elastic and isotropic, although this approx-
imation could be relaxed if necessary (e.g. (4)). The
crack displacement vector w is handled as two inter-
nal degrees of freedom which are solved at the level
of the crack within the finite element (assumed to be
a constant strain triangle).

One of the main tasks of the implementation is
to compute the stress tensor in the element, which
follows an algorithm similar to plasticity. The stress
tensor is given by Equation [5] and the hypothesis of
elastic bulk material behaviour is adopted. Then the
stress tensor in the element is expressed as follows [8]:

c=E:[e¢'-(b"®w) ] [8]

where E is the tensor of elastic moduli. Before
computing the result of the stress, the crack displace-
ment should be solved. Along the cohesive crack
line, the jump vector w and the traction vector t are

Size effect in the fracture properties * 7

to be related by Equation [2]. For the exact solution,
the traction vector is computed locally as [9]:

t=on [9]

For the finite element, however, the approximate
tractions and crack jump vectors should be consid-
ered. To simplify the reasoning, the traction field
along the crack line is approximated by a constant
traction t. The corresponding equation is obtained
by substituting the foregoing expression by the
stress [8] into Equation [9] and the result into the
cohesive crack Equation [2]. The resulting condition
is as follows [10]:

w
&w=[E:£”]n-[E:(b*®w)s]n [10]
w

which can be rewritten as [11]
Mw=[E:s“]-n—[n-E-b*]w [11]
W

or [12]

w
{&Hn.}«:.b*}.w:[me“]n [12]
w

where 1 is the second-order unit tensor. This
equation is solved for w by using the Newton-
Raphson method given the nodal displacements
(and so €") once the crack is formed with n and b*
thus also being obtained.

One of the key points in the proposed method
entails how the crack is introduced in the element
(that is to say, how n and b" are determined).

Initially, w = 0 in the element and n and b" are
undefined. Thus, the element loads elastically and
o = E: ¢ until the tensile stress reaches tensile
strength in a particular direction. Then a crack is
introduced perpendicularly to the direction of the
tensile stress that reached the tensile strength, with
n being computed as a unit eigenvector of ¢. In the
case of a constant strain triangle finite element, a
triangle with three nodes, the crack always divides
the element with a unique node on one side of the
line, called the solitary node, and two nodes on the
other side.

Next, the solitary node and the vector b" are
determined by requiring the angle between n and
b" to be the smallest possible (see Figure 9). Given
that this is based on the tensor n - E - b", the tan-
gent stiffness matrix is well conditioned when n and
b" tend to be parallel. In such a way, the patho-
logical situations with n - E - b” almost orthogonal
are avoided. For a constant strain triangle finite
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(a)

(b)

FIGURE9. Constant stress triangle: a) geometrical definitions, b) potential crack paths satisfying both global and local
equilibrium (dashed lines).

element, and given the direction of cracking, there
are only three modes of separating the nodes in
two subelements. This is algorithmically achieved
by looping over the three possible vectors b” and
looking for the one that satisfies [13]:

[b* -l
b’

= max [13]

Additional details of the model may be found in
ref (3, 4).

5. NUMERICAL ANALYSIS OF THE
FRACTURE TESTS

The described model has been included in the
commercial finite element code ABAQUSO (22)
by means of a user-material subroutine (UMAT).
An auxiliary external file that contains the nodal
coordinates and mesh connectivity is also used. The
independence of the finite element mesh (struc-
tured/unstructured and coarse/fine) was previously
studied for the isotropic model (3).

The cohesive model proposed has been used to
reproduce the experimental results of the mixed-
mode fracture tests (modes I and II) carried out
on sandwich panel specimens. The model uses the
experimentally measured parameters that describe
the fracture behaviour of panels formed by two
plates of laminated plasterboard of 12 mm thick-
ness and a insulating rock wool core of 50 mm
thickness (panels 12-50-12), shown in Table 2 (6).
Three-point bend (TPB) fracture tests on 74 x 74 x
333 mm’ specimens were performed by following the
RILEM 50-FMC (23) to obtain the fracture energy
of the sandwich panel. The values of the longitudi-
nal deformation modulus and traction strength were
indirectly obtained from the test. The parameters
are the average value of six characterisation tests.

In this section the numerical results obtained for
the simulation of the experimental tests are pre-
sented. For simplicity, in the numerical analysis an
exponential softening curve is adopted.

Figure 10 shows a deformed mesh, with finite
elements with the embedded crack, used to simulate

TABLE 2. Mechanical properties of the sandwich
panel tested (6).

Panel type Gy (N/m) 1 (MPa) E (MPa)
¢-ELR-e Mean (S) Mean (S) Mean (S)
12-50-12 463 (128.5) 1.13(0.24) 126 (11.4)

e= thickness of plasterboard surface (mm).
ELR= thickness of the rock wool core (mm).
Gy : specific fracture energy.

fi tensile strength.

E:  Young’'s modulus.
Mean: average value obtained from six specimens
S: standard deviation

the fracture of the sandwich panels of laminated
plasterboard and rock wool specimens.

Figure 11 compares the numerical prediction
of the model with the experimental results of the
mixed-mode I and II fracture tests for the three sizes
of sandwich panel specimens studied.

Figure 12 compares the crack trajectories
obtained by the numerical model and the experi-
mental ones for the mixed-mode I and II fracture
tests of the three sizes of sandwich panel specimens.

Finally, Figure 13 shows the graphic of the
size effect with error bars of the experimental and
numerical results obtained. In the graphic, the
nominal stress and the panel depth values have been
parameterised as shown in point 3 of this work.

The model reproduces the experimental results
of mixed-mode fracture tests only by using the
experimental parameters of fracture of the material,
and is capable of reproducing the size effect of the
specimens.

6. DISCUSSION

The experimental results of the parameters
adopted for the numerical modelling were obtained
in a previous work (6). From this research, it can
be observed that the fracture energy of laminated
gypsum and that of rock-wool panels is highly
conditioned by the thickness of rock wool and not
significantly by the thickness of the laminated gyp-
sum board. This is due to the composition of the
rock wool, consisting of agglomerated fibres which
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FIGURE 10. Finite element deformed mesh of a sandwich panel specimen under mixed-mode loading conditions.
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FIGURE 11. Fracture experimental results and numerical prediction of the mixed-mode fracture tests for different size

specimens of 12-50-12 panel sandwich: a) 74 mm depth, b) 150 mm depth, ¢) 290 mm depth.
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FIGURE 12. Experimental records and numerical prediction of the mixed-mode crack paths for different size specimens of 12-50-12
panel sandwich: a) 74 mm depth, b) 150 mm depth, ¢) 290 mm depth.

are capable of generating a large number of micro
cracks during break, dissipating energy by friction
between the fibers, and increasing the energy needed
for the advancement of the fissure. Therefore, high
specific fracture energy is obtained. In addition, any
variation in the rock wool fibres might cause sig-
nificant variation in the specific fracture energy and
modulus of elasticity measured. A change in the
production batch of sandwich panels might explain
the scattering recorded in the parameters, as the
specimens used in the tests were obtained from sup-
plied commercial sandwich panels.

The numerical approach proposed does not make
any distinction between laminated plasterboard and
rock wool core, averaging the effect of the composite
material through a fictitious continuous material. In

the numerical analysis a simple exponential soften-
ing curve is used. As can be observed in Figure 11,
the loading part of the curves is correctly predicted
by the model, except for 150 mm height specimens.
In this case, the stiffness of the experimental results
is higher than the numerical one, probably because
a variation in the item of the sandwich panel with
a higher elastic modulus value than the obtained in
the characterization value. The unloading branch of
the curve is not so correctly captured by the analy-
sis because the exponential law is too simple. The
prediction of the unloading part might be improved
by selecting a softening curve with a steeper initial
descent and a stronger tail, as is the case of a bilin-
ear type of softening. However, a search of the soft-
ening for a better fit has not been attempted because
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this is out of the scope of the present research. The
numerical results provided are conservative and suf-
ficiently accurate.

Figure 12 shows quite deviation of the numeri-
cal crack trajectories from the experimental crack
paths, even though the embedded crack model is
able to reproduce correctly the shape of the real tra-
jectories. The model uses a constant strain triangle
with a straight crack line embedded, so the numeri-
cal crack trajectory described is highly influenced
by the mesh refinement. A more accurate prediction
could be achieved if the numerical analysis were per-
formed once the real crack path is known. However,
as this is not a predictive approach supplementary
meshing work is needed.

As can be observed in Figure 13, the size effect is
significant in this material. The classical size effect
of the quasi-brittle materials, typical of the size of
the specimens, is increased by the effect due to the
relative influence of the volume of rock wool in
relation to the size of the specimen. Thus, in smaller
specimens, the influence of rock wool is greater than
in the larger ones. In addition, some variations in
the sandwich panels supplied might cause an appar-
ent change of tendency of the differences between
the experimental and numerical results. It is worth
noting that the model only uses material parame-
ters experimentally measured through standardised
tests. These tests are independent and previously
performed in the numerical modelling. In such a
sense, the model is a predictive one which may be
used for extrapolation studies. The proposed model
procedure achieves a balance between accuracy and
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simplicity, and provides a helpful tool to predict the
fracture of sandwich panel structural elements when
a single macro-crack, or finite number of them, is
the main failure mechanism.

7. FINAL COMMENTS

This work analyses the size effect of the mixed-
mode fracture in-plane of sandwich panels made of
plaster with rock wool. The experimental fracture
data for this material are scarce. The data supplied
for performing this work has made characterization
of this material easier and facilitated use of calcula-
tion models for studying cracking behaviour. This
is a key point for studying the cracking of vertical
interior partition in buildings under deflection of
floor slabs and differential settlements.

The results obtained from the experimental cam-
paign have shown that the fracture size effect in this
material is significant because of the notable influ-
ence that it has on the fracture energy the core of
rock wool.

The cohesive crack model, implemented in finite
element with an embedded crack, supplies a good
approach for modelling the fracture behaviour of
sandwich panels made from plasterboard with core
of rock wool. In addition, the model properly repro-
duces the size effect shown for this material under
mixed-mode fracture loading conditions. The trajec-
tory of the cracks is also modelled. The model may
be used, from the practical point of view, for iden-
tifying the causes of the vertical interior partition
cracking and limiting the slab deflection.
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