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Abstract  The aim of this research is determining mechanical properties of Paricá wood specie (Schizolobium 
amazonicum Herb) using structural and clear specimens, according to Brazilian standard ABNT NBR 7190 requirements. 
Paricá wood specie in structural members, with moisture content of around 12%, were determined dynamic elasticity 
modulus (transverse vibration tests), static bending modulus (three point bending) and modulus of rupture in static bending 
test. In clear specimens, according to Brazilian standard were determined compression, shear, embedment and tension 
parallel to the grain, and the elasticity modulus in compression and tension parallel to the grain. It is concluded that the Paricá 
wood specie present good strengths properties, although of low density, presenting potential for use in timber structures. 
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1. Introduction 
Wood is used as a structural material since early times, 

when emerged man's need to protect themselves by building 
shelters for their safety and to overcome all kinds of 
weathering. 

In Brazil, because of operating major national biomes (for 
example, Amazon and Atlantic Forests) without proper 
planning, the use of native wood species has been restricted, 
intending not to extinguish such species. In addition, new 
building technologies require availability of easy-acquisition 
lumber, mainly when dealing industrialized timber 
structures. 

Construction of timber structures needs special care, 
including: chemical pre-treatment, knowledge of physical 
and mechanical properties and a design according to 
standard documents [1-4]. 

The characterization of wood properties is an important 
and determining factor for their use in a rational way. 
Different physical and mechanical properties are found 
among different tree species (coniferous and 
dicotyledonous), among trees of the same species and in  
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different points of the same tree [3, 5, 6]. 
The Brazilian standard ABNT NBR 7190 [7] defines three 

different ways to perform the characterization of wood 
properties: full characterization, minimum characterization 
and simplified characterization. For the full characterization 
of a species is necessary to perform standard laboratory tests 
in accordance with Annex B of ABNT NBR 7190:1997 [7], 
"Determination of the properties of wood for structural 
designs". 

In addition, it is possible to estimate the strength and 
stiffness properties of the wood by visual grading of 
structural timber members. This classification is based on the 
identification of defects on structural elements of wood, such 
as: nodes, inclined grain, cracks and crevices, processing 
defects, among others [8-11]. 

The method of transverse vibration is a non-destructive 
method based on the natural frequency of the wood 
bi-supported (with a load cell installed in one of the supports), 
ordered with an impact in the middle of the span between 
supports [12]. The load cell captures the vibration of the 
timber member and transfers the signal to a conditioning 
circuit, which amplifies and filters the vibration, after this 
signal is digitized and sent to a computer that determines the 
frequency of the oscillating signal (Fig. 1). Knowing the 
dimensional characteristics of the timber member and its 
mass, the software itself provides the value of the dynamic 
modulus of elasticity. 
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Figure 1.  Schematic drawing to determine dynamic modulus of elasticity 
by transverse vibration test [10] 

The Paricá Wood specie (Schizolobium amazonicum Herb) 
from the Amazon Forest [13] that can be used in various 
situations, including: preparation of glued laminated timber 
(GLULAM), OSB panels, plywood and as a raw material for 
cellulose pulp and paper industries [14-17]. 

The aim of this research is estimate of mechanical 
properties of Paricá Wood specie in structural members and 
clear specimens according to ABNT NBR 7190:1997 [7]. 

 

(a) 

 
(b) 

Figure 2.  Structural members in tests of (a) transverse vibration (b) static 
bending 

2. Material and Methods 
For this research, we used 6 structure members of Paricá 

Wood specie from the state of Pará, with 12 years of age, 
with a moisture content around to 12%, with the following 
dimensions: 3.50 cm of thickness, 10 cm of wideness and 
2.50 m of longness in the direction to the grain. 

Transverse vibration tests were performed to determine 
the dynamic modulus of elasticity (MOE,d) and with the 
same parts of the bending tests were performed at three 
points for determining the static modulus of elasticity 
(MOE,e) and modulus of rupture (MOR) (Fig. 2). 

Equations 1 and 2 were using to determining of MOE,e 
and MOR in static bending test, respectively. 
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Where:  
P = load applied in middle span (N); 
L = span (mm); 
v= maximum deflection (mm); 
I = inertia of structural member (mm4); 
Mmax = maximum moment applied to structural member 

(N.mm); 
We = inertia moment of structural member (mm³). 
After using structural members in static bending tests, 

clear specimens were made (2 of each structural member, 
totaling 12 specimens for each property investigated) with 
dimensions according to the Brazilian standard ABNT NBR 
7190 [7] to estimate the following mechanical and physical 
properties: 
•  Compression parallel to the grain strength (fc0); 
•  Elasticity modulus in compression load parallel to the 

grain (Ec0); 
•  Tension parallel to the grain strength (ft0); 
•  Elasticity modulus in tension load parallel to the grain 

(Et0); 
•  Embedment parallel to the grain strength (fe0) (using 

bolt with 10 mm de diameter); 
•  Shear parallel to the grain strength (fv0); 
Using Eq. 3 according to ABNT NBR 7190 [7] were 

obtained the characteristic strength values. 
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Where:  
fk = characteristic strength value (MPa); 
n = number of specimens used and their strength results in 

ascending f1≤ f2 ≤ ... ≤ fn, discarding the higher value if the 
number of specimens is odd, for not accepting fk value below 
f1, or 70% of the average value. 
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3. Results 
Table 1 present characteristic strength value (Xk), average 

strength value (Xm), standard deviation (SD), coefficient of 
variation (CV) and number of structural members (n). 

Average value detemined to MOE,e was higher than that 
found to MOE,d in 28%. Although this particular difference 
between the elastic modulus values, Calil Junior and Mina 
[18] researching with 326 members of Southern Pine, found 
correlation coefficient between the MOE values equal to 
0.98, attesting the efficiency of method of transverse 
vibration. 

Table 1.  Strength and stiffness properties of Paricá Wood specie in 
member 

Properties MOE,d (MPa) MOE,e (MPa) MOR (MPa) 

n 6 6 6 
Xm 6868 8803 46 
SD 1444 1550 12.55 

CV (%) 21 18 27 
Xk - - 39 

Vidaurre et al. [19] determined the modulus of rupture in 
bending tests on clear specimens according ABNT NBR 
7190:1997 [7] for Paricá Wood specie in 4 different ages (5, 
7, 9 and 11 years old) in green and dry conditions. The 
average value of MOR found by the authors to the dry 
specimens was equal to 43 MPa, 7% lower than the average 
values determined in this study for members. 

Table 2 present characteristic strength value (Xk), average 
stiffness value (Xm), standard deviation (SD), coefficient of 
variation (CV) and number of clear specimens (n). 

Table 2.  Strength and stiffness of Paricá Wood specie in clear specimens 

Properties fc0 (MPa) ft0 (MPa) fv0 (MPa) 

n 12 12 12 
Xm 25 40 7 
SD 3.15 7.75 1.45 

CV (%) 12 19 21 
Xk 20 27 5 

Properties fe0 (MPa) Ec0 (MPa) Et0 (MPa) 

n 12 12 12 

Xm 18 8904 8286 
SD 2.45 1391 1701 

CV (%) 10 16 21 

Xk 16 - - 

The characteristic value of compression strength parallel 
to the grain (fc0,k) is equal to 20 MPa, indeed sorting Paricá 
Wood specie with C20 strength classes, as other Brazilian 
native species: Cedro-doce (Cedrella sp), Cedrorana 
(Cedrelinga catenaeformis) e a Quarubarana (Erisma 
uncinatum) [20], according to ABNT NBR 7190 [7]. 

Vidaurre et al [19] determined average values to 
compression strength parallel to the grain to Paricá Wood 
specie equal to 22,7 MPa near to determined in this research. 

Scaliante et al. [21] evaluated the compression strength 
and elasticity modulus parallel to the grain in moisture 
content condition equal 12%. The authors found average 
values of fc0 and Ec0 equals to 31 MPa and 9761 MPa, 
respectively. The values found by the authors they were 
higher to found in this research. This can be explained by the 
variability of the mechanical properties of wood [6, 22]. 

Terezo [23] realized research with Paricá Wood specie of 
the trees with 6, 10, 19 and 28 years old. The average values 
of shear parallel to the grain and tension parallel to the grain 
were equal to 2 MPa and 46 MPa, respectively, for four 
classes years of wood studied. 

The ruptures modes of specimens in embedment strength 
parallel to grain test were cracking parallel to the grain and 
localized crush between hole and metal dowel [24, 25]. 

4. Conclusions 
The results this research shows that Paricá wood specie 

presents good strength and stiffness properties and may 
qualify it as C20 strength classes. 
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