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1 INTRODUCTION  

It is well known that the stresses suffered timber 
structures are mainly mechanical and environmental 
types.  In addition, variations in climatic conditions 
(Relative Humidity RH, Temperature T) but espe-
cially in the Moisture Content (MC) of wood, cou-
pled with mechanical loadings limit the life of wood 
in structures (Pambou Nziengui et al. 2017). Thus, 
with more than 1900 mm of annual precipitation, a 
relative humidity rate of 85% and an average tem-
perature of 27 ° C, the environmental conditions in 
Gabon seems harsh for wood in structures. This 
work therefore deals with the study of the coupled 
impact of the variations of MC of wood and the cy-
clic compressive loading on the mechanical behavior 
of three tropical species (Iroko, Okume and Padouk). 
The main objective of this work is to better under-
stand the mechanical behavior of these three tropical 
species subjected to cyclic compressive loading. 

2 MATERIALS AND METHOD 

The experimental device is compound of: the speci-
mens of Iroko (I), Okume (O) and Padouk (P), 
which have the dimensions of 20 × 20 × 60 mm
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size according to the standard requirement NF EN 
408 (Fig. 1); a testing machine (united testing sys-
tems machine) equipped with a system for the acqui-
sition of data during the period of the test (Figs 2b, 
c, d). Figure 2a shows the protocol used for the fol-
lowing of the MC on the specimens tested. Each 
specimen studied in this work, were subjected to 5 
cycles of compressive loading (loading-unloading-
reloading), where the maximum load applied (1640 
N) has been taken at 10% of the maximum breaking 
loading of the species O. 
For the determination of MC, each specimen has 
been put on filled drums until their saturation and 
the empirical equation (1) were used to determine 
the specifical MC arrested: 
 
MC(%) =[           ]×100    (1) 
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the module of elasticity and the maximal stress at the break of the species studied in this work is a function 
of the density of the species. 
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3 RESULTS AND DISCUSSIONS 

In first, the static tests of compression were per-
formed, for their characterization on each specimen 
studied. After, the maximum breaking loading and 
module of elasticity (MOE) of each species have 
been determined. The table 1 below shows the aver-
age values of these parameters. 

 
 
 
 
 
 
 
 

 
 

 
 
 
As expected, we note in Table 1 that P is the specie 
that has the highest maximum stress at break in stat-
ic compression, followed respectively by I and O. 
Their respective densities could easily explain this 
result. Indeed, P is the most dense species (with 

0.728 ± 0.023 of density), its maximum stress at 
break is therefore the highest, followed respectively 
by I and O (with respective densities of 0.474 ± 
0.021 and 0.469 ± 0.007). This observation is also 
valid for the MOE, P always having the value of the 
highest MOE, followed by I and O. 
The values of the MOE obtained experimentally dif-
fer from those obtained by the (Gérard et al, 2004 ; 
Martin et al, 2016) of 23%, 2% and 7%, respectively 
among O, I and P. Likewise, the maximum stresses 
differ by 18%, 12% and 14% respectively among O, 
I and P. These differences between the experimental 
values obtained and the theoretical values can partly 
be explained by the origin of the species from which 
the specimens were taken. Indeed, several studies 
have shown that by its biological origin, the charac-
teristics of wood material can vary between species, 
within the same species and within the same tree 
(Almeida et al., 2006).   
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Table 1. Average of the mechanical characteristics obtained 

for each species in static compression of Iroko, Okume and 

Padouk 

Parameter E
c
L (MPa) σ

c
max (MPa) 

Okoume 12633 ± 2422.87 43.97 ± 11.65 

Iroko 13093 ± 1573.30 47.65 ± 20.62 

Padouk 17093 ± 2261.57 55.81 ± 8.47 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Experimental setup of a compression test: (a) 

Humidification of specimens; (b) test bench; (c) data ac-

quisition system; (d) Test specimen in compression test 
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Figure 1.  General geometric configuration of test speci-

mens 
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