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Abstract— In the present work, the finite element method is applied to understand the load–deflection response of Wood Wool 
Cement Board (WWCB) wall panel. The WWCB wall panel was modelled using ANSYS finite element software with 8-noded 
SOLID65 and SOLID45 Element. The same parameters as the experimental data were used to model the wall panel in FEA. 
Characteristic points on the load-deflection response curve predicted using finite element analysis (FEA) were compared to 
experimental data. The comparison shows that the ANSYS finite element program is capable of modelling and predicting the actual 
deformation behaviour for wall panels. Conclusions were then made as to the accuracy of using finite element modelling for analysis 
of WWCB wall panel. 
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I. INTRODUCTION 

The use of FEA has been the preferred method to study 
the behaviour of WWCB wall panel for economic reasons. 
By understanding the use of finite element method, more 
efficient and better analysis can be made to fully understand 
the response of individual structural components and their 
contribution to a structure as a whole. Monique and Harry 
(2002) contained a paper concerning FEA of wood frame 
shear walls. They evaluated the effect of vertical load on the 
static and cyclic behaviour of the wood frame shear walls 
and their results shown good correlation between FEA and 
experimental data. Tavio and Tata (2009) developed a 
nonlinear finite element modelling of rectangular normal 
strength reinforced concrete columns under axial 
compressive loading. Their results indicate that the stress-
strain relationships obtained from the analytical model using 
ANSYS are in good agreement with the experimental data. 

Aainaa (2008) proposed a method to determine the 
ultimate load of the WWCB wall panel and type of failure 
occurred using experimental works. The experimental 
ultimate load determined was 83.3KN. The FEA calibration 
study included modelling a wall panel with the dimension 
and properties corresponding to WWCB wall panel tested by 
Aainaa (2008). 

 The objective of this paper was to investigate and 
evaluate the use of the finite element method for the analysis 
of WWCB wall panel. First, a thesis (Aainaa 2008) was 
conducted to evaluate experimental and analytical 
procedures related to WWCB components. Second, a 

calibration model using a commercial finite element analysis 
(ANSYS) was set up and evaluates using experimental data. 

II. FINITE ELEMENT ANALYSIS 

One of the suitable software that can be utilized to 
describe the actual failure behaviour of WWCB wall panel is 
ANSYS. To create the finite element model in ANSYS there 
are multiple tasks that have to be completed for the model to 
run properly. 

A. Element Type 

The SOLID65 element was used to model the wall panel. 
This element has eight nodes with three degrees of freedom 
at each node translations in the nodal x, y and z direction. 
This element is capable of plastic deformation, cracking in 
three orthogonal directions and crushing. A SOLID45 
element was used for steel plate at the supports for the wall 
panel. This element has eight nodes with three degrees of 
freedoms at each node. The geometry and node locations for 
SOLID65 and SOLID45 elements are shown in figure 1. 

 
Fig. 1  SOLID65 and SOLID45 geometry 
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B. Material Properties and Model 

The SOLID65 element requires linear isotropic and 
multilinear isotropic material properties to properly model 
the panel. The multilinear isotopic material uses the von 
Mises failure criterion along with the Willam and warnke 
(1974) model to define the failure of the concrete. The 
modulus of elasticity of the WWCB is 2700MPa and the 
Poisson’s ratio is 0.3. The compressive uniaxial stress-strain 
relationship for the model was obtained from Werasak and 
Meng (2008) model for light weight concrete used in 
ANSYS. The SOLID45 element is being used for the steel 
plates at loading point and supports on the panel. Therefore, 
this element is modelled as a linear isotropic element with a 
modulus of elasticity 210GPa and Poisson’s ratio 0.3. 

The panel, plate and supports were modelled as volumes. 
The model is 2000mm long with a cross section of 600mm × 
100mm. The dimensions for the WWCB wall panel are 
shown in table 1. The zero values for the z-coordinates 
coincide with the centre of the cross-section for the wall 
panel. The combined volumes dimensions of the plate, 
supports and panel are shown in figure 2. 

 

TABLE I 
DIMENSIONS FOR WALL PANEL, STEEL PLATE AND STEEL SUPPORT 

ANSYS 
Wall 
Panel 
(mm) 

Steel Plate 
(mm) 

Steel Support (mm) 

1 2 

X1, X2 x-
coordinates 

0 2000 800 1000 100 300 1700 1900 

Y1, Y2 y-
coordinates 

0 600 600 700 0 
-

100 
0 -100 

Z1, Z2 z-
coordinates 

0 100 0 100 0 100 0 100 

 
 

 
Fig. 2  Volumes with mesh created in ANSYS 

C. Load and Boundary Conditions 

Displacement boundary conditions are needed to 
constrain the model to get a unique solution. To ensure that 
the model acts as same as the experimental wall, boundary 
conditions need to be applied at points of symmetry, and 
where the supports and loading exist. The support was 
modelled in such a way that the roller and hinge were 
created. The ultimate load from experimental data is applied 

at the steel plate across the entire centreline of the plate. 
Figure 3 illustrates the panel and applied loading. 

 

 
Fig. 3  Loading applied on the steel plate, placed in the centre of the 

panel 

III. COMPARISON OF ANALYTICAL AND EXPERIMENTAL 

RESULTS 

The finite element analysis of the model was set up to 
examine the behaviour of cracking and strength limit state of 
the panel. The Newton-Raphson method of analysis was 
used to compute the nonlinear response. 

 

 
Fig. 4  Increase cracking at the wall panel 

 
 In the non-linear region of the response, subsequent 

cracking occurs as more loads are applied to the panel. This 
cracking can be seen in figure 4. At load 80KN, the panel no 
longer can support additional load. 

 

 
Fig. 5  The location of LVDT on WWCB wall (Aainaa 2008) 

 

64



T
exp
the 
LV
WW
mod
stre
The
Fig
wal
ulti
was

 

 
T

exp
FEA
pan
The
com
gav
dev
 

The dimensio
perimental dat

wall is 100m
DT (Linear 

WCB is shown
dulus of ela

ength are sam
e full nonlinea
ure 6. From th
ll panel can be
mate load is 8
s 4.89mm for 

Fig.6  Load vs. 

The response 
perimental res
A determined
nel, whereas, i
e entire load d
mpares well w
ve confidence
veloped. 

on for WWC
ta 600mm × 
mm. From th

Vertical D
n in figure 5. 
asticity, pois

me as used in 
ar load deform
he figure, the 
e measured w
80KN. The m
experimental 

 Deflection curve
20

calculated u
sponse from 
d the deflectio
in the experim
deformation re
with the respo
e in the use

CB wall pane
2000mm and

he experimen
Displacement 

The paramete
son’s ratio a

experimental
mation respon
experimental

was 83.03KN a
maximum bend

data and 4.85

e comparison of A
008 

sing FEA is 
Aainaa (2008

on only from 
ment it shown 
esponse of the
onse from Aai
e of ANSYS

el is as same
d the thicknes
t the location
Transducer) 

ers like thickn
and compres
l result and F
nse can be see
l ultimate load
and from FEA
ding displacem
5mm for FEA.

 
ANSYS and Aain

plotted upon 
8). In the fig
the centre of
from three po

e model produ
inaa (2008). T
 and the mo

e as 
ss of 
n of 

on 
ness, 
ssive 
FEA. 
en in 
d for 

A the 
ment 
. 

naa 

n the 
gure, 
f the 
oint. 
uced 
This 
odel 

A
and
pan
mec
usin
fail
exp
83.
80K
FEA
that
mo
for 

[1]

[2]

[3]

[4]

[5]

[6]

A WWCB wa
d prediction o
nel were comp
chanism of W
ng FEA, and t
lure load mea
periment, the 
3KN. Meanw

KN. The perc
A and experim
t the ANSY
delling and p
wall panels. 

Aainaa Shaira
Investigation 
Load Bearing
Malaysia, 30A
ANSYS, “AN
PA15317, USA
Monique C. H
behaviour of 
Mechanics Co
York. 
Tavio and Ta
relationship o
with ANSYS,
2009, pp. 23-3
Werasak Rao
lightweight re
reinforcement
2008. 
Willam, K.J. 
behavior of c
Stresses, Inte
Engineering C

IV. CONC

all panel was c
of deformatio
pared to the e
WWCB wall 
the failure loa
sured during 
ultimate loa

while from th
centage differ
mental data is 

YS finite elem
predicting the 

REFER

ah Bt Ahmad S
Of Wood Wool 
g Wall Under 

April, 2008.  
NSYS Analysis Gu

A. 
Hite and Harry W
f wood frame sh
onference, June 2

ata, Predicting n
of rectangular c
Civil Engineerin

31. 
ongjant and Min
einforced concre
, The sixth PSU

and Warnke, E
oncrete, Seminar
ernational Asso

Conference, Berga

CLUSIONS 

calibrated to e
on and flexur
experimental r

panel is mo
ad predicted is
experimental 

ad for WWC
he FEA the 
rent of ultima
3.96%. The c

ment program
 actual deform

RENCES 
Shakri, MSc The

Cement Board 
Axial Load, U

uide”. (2006). An

W. Shenton, Mo
shear walls, 15t

2-5, 2002, Colum

nonlinear behav
confined reinforc
ng Dimension, v

ng Jing, Finite 
rete shear walls
U Engineering C

E.P., Constitutiv
ar on Structures 
ociation of Bri
amo, Italy, 1974, 

experimental 
ral failure of 
result. The fai
delled quite 
s very close to
testing. From

CB wall pane
ultimate loa

ate load betw
comparison sh
m is capable
mation behav

esis on Experim
(Wwcb) Column

Universiti Tekno

nsys Inc: Canons

deling the non l
h ASCE Engine
mbia University 

vior and stress-s
ced concrete col
vol.11, No. 1, M

element analysi
s with different 
Conference, 8-9 

ve model for tri
Subjected to Tri
idge and Struc
pp.174. 

data 
f the 
ilure 
well 

o the 
m the 
el is 
d is 

ween 
hows 
e of 
viour 

mental 
n And 
ology 

sburg, 

linear 
eering 

New 

strain 
lumns 
March 

is on 
web 

May, 

iaxial 
iaxial 
ctural 

65




