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Abstract  Brazil is one of the countries with the largest reserves of tropical forests. Their rational use ensures 
sustainability in actions developed by extractive companies. However, for this, to know wood properties of species harvested 
from these reserves is very important. This research aims to the determination of strength in compression parallel to grain; 
shear strength and density for (Pouteria sp.), vulgarly called Pariri, a wood from a Northern Brazilian legal reserve. Tests 
were carried out in accordance with Brazilian standard ABNT NBR 7190: 1997. Results obtained in this study permit to 
concluded that Pariri Wood presents compatible physical and mechanical properties for use in structural purposes. 
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1. Introduction 
The use of wood in construction is a practice carried out 

for many years, since humanity needed to protection, to store 
food, to overcome natural obstacles, among other objectives. 
For many centuries, also in Brazil, wood has been applied 
without any quality control in building structures, being 
employed, often wrong way, favoring the rotting of timber 
structural elements and/or the ruin of these structures. 

Brazil is a country with a large proportion of using wood 
from native trees to solve building problems, including 
structures for several purposes. The first buildings held in the 
country were made with high performance wood, extracted 
from major forest regions, such as the Amazon Tropical 
Forest and the Atlantic Forest [1-3]. 

For the sustainable use of native tropical species, it is 
fundamentally important establish certificate forest areas, 
and control the quality of different wood industrialization 
processes. Certification of production process in which 
native woods are employed provides assurance of 
sustainability in this sector [4]. 

The adequate knowledge of wood properties, whether  
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physical or mechanical, is essential to better direct their use, 
for example, to timber structures construction [5-8]. 

Brazilian Standard ABNT NBR 7190:1997 "Design of 
Timber Structures" [9], in its Annex B, provides guidelines 
in terms of test methods to determine physical and 
mechanical properties of native and exotic species. 
Furthermore, in this Code, Annex E presents values of 
strength, stiffness and density for several of these wood 
species. 

Density is a basic physical property because its values 
permit to determine the own weight of the structure and 
enables to proper estimation of several wood mechanical 
properties. In general, a wood with higher density will 
present values of mechanical properties higher when 
compared with wood species with lower density [10]. 

Brazilian standard adopts strength in compression parallel 
to grain as reference mechanical property, in timber 
structures design. Based on it, other values of strength when 
wood bars are subjected to different solicitations and angles 
related to the grain can be estimated [11-15]. 

Shear strength parallel to grain is also an important 
parameter for defining use of wood for structural purposes 
[16]. 

In this context, the research aims to the experimental 
determination of density, strength in compression parallel to 
grain and shear strength parallel to grain of a Brazilian native 
wood specie called Pariri (Pouteria sp.), only recently used 
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in construction of timber structures. 

2. Material and Methods 
Tests were carried out in Wood and Timber Structures 

Laboratory (LaMEM), Structural Engineering Department 
(SET), São Carlos Engineering School (EESC), São Paulo 
University (USP). 

For this research, specimens were extracted from timber 
beams which would be applied in roof structures. Those 
beams were of Pariri Wood specie (Pouteria sp.), come from 
a Tropical Certified Forest Area, Northern Brazil, and 
seasoned in standard condition of moisture content (12%). 

For each of the properties determined, twelve specimens 
were produced, according to ABNT NBR 7190:1997 [6]. 

Tests to determine strength in compression parallel to 
grain (Figure 1) and shear strength parallel to grain (Figure 2) 
were performed in a universal testing machine AMSLER, 
with load capacity of 25 tons. For density determination, 
measurements were made of the dimensions of the specimen 
for determining your volume, after, the respective mass were 
determined (Figure 3). 

 
Figure 1.  Pariri Wood: specimen for compression parallel test 

 

Figure 2.  Pariri wood: specimen for shear parallel test 

 

Figure 3.  Measurements in Pariri wood specimen for determine the 
density 

Strength in compression parallel to grain strength (fc0) is 
provided by the ratio between the force required to rupture 
the specimen (Fc0) and square cross-sectional area of the 
specimen (Ac) with nominal side 5 cm, according to Equation 
1. 

c0
c0

c

Ff  = 
A                 (1) 

Strength in shear parallel to grain (fv0) is provided by the 
ratio between: force required to rupture the specimen (Fv0) 
and nominal area resistant to this request (Av) (Equation 2). 

v0
v0

v

Ff  = 
A

                (2) 

Density (ρ) is the ratio between mass (m) of specimen and 
its volume (V). Specimens to density determination 
presented moisture content close to 12%, according to 
Brazilian Code ABNT NBR 7190:1997 [9] (Equation 3) 

mρ = 
V

                  (3) 

3. Results 
Table 1 presents mean values (Xm) for strength in 

compression parallel to grain, strength in shear parallel to 
grain and density. Moreover, presents also standard 
deviation (Sd), the variation coefficients (VC) and the number 
of specimens (n) for each property investigated in this study, 
for Pariri wood specie. 

It can be observed that all values of VC are inferior to 18%, 
as is required by Brazilian Code [9], validating the adopted 
sampling. 
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Table 1.  Mean values for strength in compression parallel to grain, shear 
strength parallel to grain and density of Pariri wood specie 

Properties fc0 [MPa] fv0 [MPa] ρ [kg/m³] 

n 6 6 6 

Xm 70 15 920 

Sd 5 2 35 

VC [%] 7 13 4 

 
Physical and mechanical properties presented by Pariri 

(Pouteria sp.) confirm that its wood can be included in Class 
C60 (dicotyledonous), according to ABNT NBR 1790:1997, 
and so be employed in timber construction in this condition. 

Mean values of compressive parallel strength of the Pariri 
wood were close to values found for some other Brazilian 
native species [11, 22]. 

4. Conclusions 
Based on results obtained in this research, it’s possible to 

conclude that Pariri (Pouteria sp.) is hardly indicated to 
structural purposes. 
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