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ABSTRACT

This paper is aimed at the characterisation and grading of five potential timber species grown in Nigeria using EN338
(2009) strength classification for Eurocode 5 timber design. The timber species namely Rhizophora racemosa,
Syzgium guineense, Vitex doniana,Ceiba pentandra and Pseudocedrela kotschyi were obtained in Kwara state in the
North-central part of Nigeria. Physical and Mechanical properties of the selected timber species were determined in
accordance with EN 13183-1 (2002) and EN 408 (2003) for structural applications. Four point bending tests based on
EN 408 (2003) with specimen size 50x50x1000 mm was carried out using a Universal testing machine (UTM) to
determine the bending strength and Modulus of Elasticity of each timber specie. Characteristic values of Bending
strength, Modulus of Rupture and Density were determined using EN 384(2004) procedure. The timber species;
Rhizophora racemosa, Syzgium guineense, Vitex doniana, Ceiba pentandra and Pseudocedrela kotschyi had
equilibrium moisture content (EMC) of 10.59 %, 22.34 %, 15.70%, 13.71 % and 24.28 % respectively. Strength
grading of timber species were then conducted by adjusting the material property values at 12 % moisture content
using the required adjustment factors. The timber species were then graded according to EN338 (2009). Rhizophora
racemosa, Syzgium guineense Vitex doniana, Ceiba pentandra and Pseudocedrela kotschyi were assigned to strength

class C14, D24, D30, C16 and D35 respectively,

Keywords: Characterisation, Eurocode5, Kwara state, Mechanical properties, Physical properiies

1  INTRODUCTION

Global demand for timber is increasing annually at the
rate of 1.7 per cent. At the same time, forestry resources
are not adequate to meet current demands. The scope for
enlargement of forested areas is limited. This trend creates
pressure on the economy that encourages the commercial
“exploitation of natural forests unless supply can be
increased through the establishment of high yielding
plantations (Saravanan et al., 2014). According to Aguwa
(2016), timber remains a very important structural
material in technological advancement and high level
engineering production. Timbers grow best in temperate

and moist tropical climates but do not grow in cold or |

very dry areas of Nigeria. Furthermore, Nigeria as a
nation is now allocating huge resources on importation of
steel which is not necessary even in fabrication of long
span trusses for sophisticated structures because timber
can be used to achieve strength, durability, aesthetic and
even time conservation (Ezeagu et al.,2015).

Structural timber is the timber used in framing and load-
bearing structures, where strength is the major factor in its
selection and use. Most woods used in the building
construction are softwoods but in structures like bridges
and railway sleepers, hardwoods are specially used
(Aguwa,2012). Classification of this timbers to standards
then becomes of great importance because of diverse and
also similar properties of some of them. When a timber is
classified and graded, designers can easily use different
available timbers for a purpose. For structural usage, the
properties of large size specimens are preferred to those of
small clear specimens because of unavoidable defects

such as shakes, knots other defects found in wood
(Appiah-Kubi et al.,2012).

“This paper intends to classify potential Nigerian timbers

in accordance with EN 338(2009) which is the limit state
design. This will give an opportunity to adopt the
Eurocode 5 design procedure in the Nigerian standard.
The objective of the study is as follows:

1.To determine the physical and mechanical properties of
selected timbers according to EN 408 and adjustment of
characteristic values with respect to moisture content at
12%.

2.Examine the variation in properties among the five
Nigeria timbers by subjecting the results obtained from
the various tests to ANOVA test and Regression Analysis
3.To classify selected Timber species to strength grades
according to EN 338

2 METHODOLOGY

2.1 MATERIALS

The materials used in this paper are timber species logs.
obtained from Kwara state in North-central part of
Nigeria. This local names, botanical names and family
names of the timbers are shown in Table 1

Table 1: Timber species Nomenclature

S/N Local Botanical Name Family
Name
1. Igba Rhizophora Rhizophoraceae

racemosa
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2 Adere Svzgium guineense Myrtaceae

3 Eriri Vitex doniana Lamiaceae

4. Somi Ceiba pentandra Malvaceae

5; Emi Gbegiri | Pseudocedrela Maliaceae
kotschyi

2.1.1 PREPARATION OF TEST SPECIMEN

For bending strength and Modulus of Elasticity (MOE)
tests, 20 number of beam size 50 mmx50 mmx= 1000 mm
pieces were prepared for each property. This operation
was carried out at the wood processing unit of the
department of Civil Engineering, University of [lorin,
[lorin, Nigeria. For moisture content and density, number
of specimens for each property was 20 with size
50mmx50mmx50 mm sawn after bending tests from
timber beams section and close to fracture point.

2.2 METHODS OF TEST
2.2.1 PHYSICAL PROPERTY

i) Moisture content
The timber species moisture content (MC) were
determined in accordance with EN 13153-1(2002). The
MC for each timber was obtained by first measuring its
initial mass before drying using an electronic weighing
balance. The test sample were then oven dried at a
temperature of 103 = 2%. A total of 20 samples were
dried until the final weight of oven-dried timber is
constant after two successive weighing. The initial and
oven dry mass of each specimen sample were recorded
and the MC was then computed from equation 1:

mom2 e 100%
m2

Moisture content =

(1)
where m,, m, and MC are the initial mass, oven dry mass
and moisture content of test specimens respectively. The
mean Moisture content was then obtained by finding the
mean value of MC for the 20 specimens of each timber
species.
ii) Density

The density of timber is its mass per unit volume at a
specified value of MC. The density of specimen was
determined in accordance with EN408 (2004) using
equation 2 with its characteristic values determined in
accordance with EN 384(2004) from equation 3. 20
samples of each timber species were tested.

Density= p = V:Zij:e g/cm? (2)
pK= pos= (p —1.655) (3)

where pk is the characteristic density, pysis the 5-
percentile density, p and s are the mean and the standard
deviation of densities of all specimen (in kg/m?),
respectively.

2.2.2 MECHANICAL PROPERTIES OF TIMBER
Mechanical strength properties are affected by variation in
moisture content below the fibre saturated point.
Generally, many of the strength properties increase as
wood is dried. Above the fibre saturation point (FSP).
most of the mechanical properties are not affected by
changes in moisture content (EN 384, 2004).

i) Bending Strength
This was carried out in accordance with EN 408 for
structural size timber specimen. The strength tests were
carried out with the aid of a Universal Testing Machine
(UTM) with a maximum load capacity of 300kN at the
Agricultural Engineering laboratory of the university of
llorin with loading rate at Smm/min. The Modulus of
rupture was computed from equation 4.

’fm :a_Fmi‘! (4}

2w
Where a is the distance between loading position and the
nearest support (mm), Fy,,, is the maximum load (N), W is
the section modulus (mm’) and f ,, is the bending strength
(Nf'mms)‘
According to Abubakar and Nabade (2013). the
characteristic values of strength properties based on the
measured MC were computed from equation 5 derived
from EN 384:
fe= 112f4 (5)
Where f;, and fys are the characteristic and 5th- percentile
values of bending strength, respectively. Figure | shows a
sketch of the four point loading test setup.

F
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Figure 1: Schematic diagram for bending strength test
setup

i) Modulus of Elasticity

The Local modulus of Elasticity was derived trom the
four point bending test as prescribed in EN 408. The rate
of movement of the loading head was adjusted not to be
greater than Smm/min. The guage length was 250mm and
20 samples were tested with mean failure stress derived.
The local modulus of elasticity was then computed using
the following expression:
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alf(F2-F1)
Ep, = m (6)
Where E,,; is the local MOE in bending, a is the distance
between inner point loads and supports (mm), Iy is the
gauge length (250mm)
(F, _ Fy) is the increment load (in Newton) on the
regression line with a correlation coefficient of 0.99 and

(w; - wj) is the increment of deformation (mm) .

corresponding to (F5_F)).

Characteristic values of MOE which is the mean modulus
of elasticity based on measured moisture content is then
calculated from equation 7 given in EN 384.

Emen= (224)1.3 - 2690 1)
where E; is the ith value of MOE, n is the number of
specimens and E,.. is the mean value of MOE in
bending. Figure 4 shows the local modulus of Elasticity
test in Bending setup.
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Figure 4: Test setup for local modulus of Elasticity in
Bending (Appiah-Kubi et al.,2012)

2.2.3 ADJUSTING VALUES AT 12% MOISTURE
CONTENT EQUIVALENT

Strength class values according to EN 338 for structural
timbers are derived from timbers at about 12% moisture
content, which is taken as a reference moisture content.
Thus the strength characteristics of timber were adjusted
to 12% reference moisture content using equation 8

Where;

F\; = the ultimate strength at 12% moisture content,

W = the moisture content at the time of testing,

F, = the ultimate strength at the moisture content at the
time of testing,

a = the adjustmen factor for moisture content, equivalent
to the percentage change in strength values for 1%
change in moisture content. This is contained in Table 2

Table 2: Adjustment factor for Wood state of stress

State of stress a (for all wood Reference
specie)
Modulus of Elasticity 0.02 EN384(2004)
(Em,Eu,D)
Bending Strength 0.04 Zziwa et al 2016
Density -0.005 Abubakar and Nabade

(2014)

2.2.4 DERIVED MECHANICAL PROPERTIES
Characteristic values of other mechanical properties at
12% MC such as tensile strengths parallel and
perpendicular to grain, shear modulus, compressive
strength parallel and perpendicular to grain and other
stiffness properties of the timbers were determined using
equations 9-20 from Annex A of EN 338 (2009).

The characteristic values of tensile strength parallel to
grain (f o) and compressive strength parallel to grain( I
<o) are computed from equations 9 and 10 respectively:
Srox =0.6f mk (9)

feox =5 (Fm)™® (10)

The characteristic values of tensile strength perpendicular
to grain (f50) and compressive strength perpendicular to
grain( f.o0)) are computed using equations 11-14:

Sroox = 0.4 N/mm? for softwoods

(rn
[ ro0x = 0.6 N/mm? for hardwoods

ek
Seoox = 0.007 py for softwoods (13)
Fesox = 0.015 p for hardwoods (14)

Fractile 5™ percentile values of MOE parallel to grain
(Eooos) was computed from equations [5 and 16
respectively:

Eygps = 0.67 £0,mean for sottwoods
Eqo0s = 0.84 E0,mean for hardwoods

(15)
(16)

The characteristic values of mean modulus of elasticity
perpendicular to grain (Esomes) for the timbers were
computed from the equations 17 and 18:
Eog.mean = Eomean /30 for softwoods
Eoo.mean = Eomean /15 for hardwoods

(17
(18)

The characteristic values of mean shear modulus {Ginean)
were computed from equation 19:
Gmcar‘. = EO,mean /16 LIy

The characteristic mean density (Pmean) 1S computed from
equation 20:
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Prmean =1.2 X P (20)

Egmean i1s the mean MOE parallel to grain, py is the
characteristic density while f nx is the characteristic
bending strength all which are used to derive the other
mechanical properties. Shear strength /', was taken from
Table 1 of EN 338 as put forward by the code.

3. RESULTS AND DISCUSSION
3.1 PHYSICAL PROPERTIES OF TIMBERS

Table 3 and Table 4 show the results for MC of the five

(5) timber species. This is the equilibrium moisture
content (EMC) of timber at which it does not either loose
or absorbs moisture from its surroundings. Tt was also
observed that Emi-gbegi had the highest value of moisture
content, closely followed by Adere, while Eriri ranked
third followed by Somi and Igha. Moisture content values
of the five species were below fiber saturation point (FSP)
which is between 25 - 30 % as recorded in Aguwa (2016).

Table 3: Moisture content of test samples for timber
species
SIN Eriri Igba Somi Emi- Adere
obegi
1. 15.27 11.28 14.09 2346 27.43
2 14.88 10.22 11.58 20.29 17.42
3. 16.78 10.51 14.20 17.38 23.61
4. 17.43 11.46 14.46 28.54 19.46
5. 13.60 10.66 14.57 21.60 22.59
6. 15.49 7.72 13.50 16.88 20.61
7. 14.12 11.05 13.07 25.07 2197
8. 16.93 10.39 13.61 28.76 26.45
9, 16.67 10.84 14.44 24.81 2432
10, 15.81 11.75 13.55 26.99 19.53
11 16.74 10.49 14.39 17.36 23.68
12, 13.78 10.61 1428 21.68 22.88
13. 13.99 11.2 13.12 245 21.86
14. 16.2 10.78 14.59 24.92 244
15. 15.68 10.6 13.65 2435 2248
16. 14.85 10.25 11.67 29.31 18.88
17. 17.47 11.49 14.57 28.24 20.36
18. 15.53 7.78 13.55 16.85 2297
19. 16.97 10.23 13.57 28.72 26.34
20 15.78 12.5 13.69 26.87 19.58
Mean 15.6979 10,5903 13.7079 24,2801 22,34
Moisture
content
(%)

“Table 4: Summary of Moisture content result

Timber Mean | Standard Coefficient  of

specie Moisture Deviation (%) | variation (%)
content (%)

Igba 10.59 1.130 10.67%

Somi 13,71 0.861 6.28%

Emi-Gbegi 2428 4348 17.91%

Adere 22.34 2.699 12.08%

Eriri 15.70 1.211 7.72%

Table 5 and Table 6 present the density of test samples
and the adjusted 12 % characteristic density of the timber
species to be used for timber classilication in accordance
with EN338. Emi-gbegi had the highest density amongst
the Nigerian timbers while /gbha had the lowest density.
Emi-gbegi was found to have a lower density when
compared with some known specie like Ekki( 940.06
Kg/m’ ) as reported by Mohammed (2014). but higher
than Opepe(676 Kg/m® ) given by Abubakar and Nabade
(2014)

Table 35: Density of test samples for timber species

SIN Eriri Igha Somi Emi- Adere
gbegi
1. 927.78 | 4158 408.11 1075.89 | 608.12
2 85583 | 424 436.4 1023.81 712.34
3, 672 423.89 4318 947.77 709.95
4. 871.91 495.7 45622 | 101588 | 768.38
5. 84779 | 43195 47177 | 84794 639.86
6. 768.1 359.67 43234 1135.82 767.87
REE N T 48042 | iudsod Jon .43
8. 847.75 399.89 428.39 915.83 712.29
9, 832 440.75 463.78 1000.12 647.79
10. 847.63 42375 495 998.3 791.67
1. _ 834 42078 413.67 1077.39 61721
12. 832 424 4 42914 | 957.22 719
13. 928 433.85 47554 | 8393l 654.8
14, 850.75 517.2 477.64 1089.51 720
15: 873 43543 464 88 933.81 6553
16. 847.78 431.96 437.79 1051.91 716
17. 770 498 41 460 1033.52 778.64
18. 678 349 82 432.69 1121.81 769.09
19. 890 39349 426 908.09 728.91
20. 839 420.71 486,94 1004.7 768.44
Mean 834.26 4326695 | 450426 | 1001.724 | 712.7055
Density |
L (kg/m®) | | | ' j
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higher bending strength when compared with DBlack S
(24.00N!mm2) in Kuara et al., (2015) but lower than
i i i dy 4 P "
Table 6: Mean and Characteristic density of Timbers Opepe (54.45N/mm’) in Abubakar and Nabade (2014).
Timber | Mean Standard | Charac | 12% 8% MC | Obeche(45.63N/mm”) and Black Afara (50.13N/mm”).
i sre st (ady se Siven i
Type Density | Deviation | teristic | MC Emi-gbegi is similar to Ahun(39.36N/mm~) as given in
Desiihe Density Mohammed (2014).
p (Kg/m®) Densit ; L
Kgu' * prisw(Ke/ | Table 7: Failure stresses for Modulus of Elasticity test
¥ ) SIN Emi- Somi Tgba Eriri Adere
) Pk ghegi
(Kg/m® Pr1zsl 1. 1437331 | 7186.655 | 7186.655 | 8006.801 | 7339.566
) Kg/m’ 2 1499829 | 14373.18 | 1908851 | 14373.69 | 7186.655
) 3 8674034 | 7186.655 | 8006.728 | 8674.034 | 14373.44
4 7339633 | 7186.119 | 14998.26 | 1499839 | 7186.655
Igba 433 44.41 360 363 544
5. 8674.034 | 7339.6 7186.655 | 7339.566 | 14373.44
Somi 450 2573 405 402 603 6 8673.995 | 7168.6 7839988 | 13066.76 | 7186.655
7 10520 7189.44 1437344 | 73396 7839.988
Tk 1002 | 8401 foe 412 1219 ) 8674.034 | 743262 | 7839018 | 136349 | 7186655
Ghegl N 6672273 1433507 Tisnoss pSasai anoiv
(. i _1
[ 10. 7345 2 1815579 1363465 136798
Adere | 713 5745 608 | 577 | 865 |10 sl Riaadll S s ailonsiil
i 14310 | 718298 | 1814908 ' 1367013 32960 |
Eriri 834 67.17 720 706 1060 |12 8680 718194 | 7190 | 652397 1436832
13: 868198 73514 7845.2 13640.44 14375.11
BN R 10358 | 14370.27 | 1436899 | 73551 7847.34
15, 6695 88 7179.22 783276 1303113 | 719612 |
3.2 MECHANICAL PROPERTIES OF TIMBERS i i
i ; g : = = EE
According to EN 384, characteristic value are values that e Libey i e el e
represents a fractile of the statistical distribution of timber ; 17. 7390 718658 | 15019.1 | 1499256 | 7188613
properties. The Characteristic valut?s of mechanicim 18, 868175 | 734156 | 201543 | 866780 | 7186.23
properties and density for structural timber are used for |
5 | 19, 867 1435024 | 19067.92 | 8015. 73
assigning grades to the strength classes of EN 338 at 12% ] 01523 YIS
moisture content, This is achieved with only three | 20. 7387 7161.87 | 7193 14376.79 | 7189.309
characteristic values of bending strength, mean modulus Mean 9504461 | 865456 | 1118627 | 10760.11 | 9553.965
of elasticity parallel to grain and density. failure
Tables 7 and 8 show the failure stresses of Modulus of ::f:fmz)

Elasticity and Bending tests respectively for the timber
species. Adjusted Characteristic Density, MOE and

Bending strength values of Material Properties for the Tuble s ralhare siresces-do Bencing (ool

timber species at 12 % MC are given in Table 9 i e Somi Adere | Briri ;‘i::lgi
It was observed that Emi-Gbegi had the highest grade 1. 13.482 | 36.968 49 787 47 695 (4745
stress at 12% MOE while Somi had the lowest grade = e Tesa 137358 59653 -
stress amongst the timber species. This makes Emi ghegi = ’ 40.715
more viable timber species for structural purposes because % 24.56 2629 34.255 19.648 64 781
of its greater resistance to bending. Emi-gbegi had lower | 4. 26.83 36.38 50408 50.282 €3 670
MOE when compared with white Afara (13.32kN/mm?) in 3 9976 | 41017 16.846 1974 '
Kuara et al.(2015), Ekki (16.709kN/mm?) in Mohammed _ 47.636
(2014) but higher than Opepe (11.054 kN/mm?®) in | Sie | Rae [ O00e | 3R ) esnga
Abubakar and Nabade (2014). 7 12,685 35453 46.662 43344 77.54
8. 25.57 40.43 26.552 67.04 4216
Emi-gbegi had the highest bending strength grade [ 38526 | 2013 3562 64747
followed by Eriri, Adere, Somi and Igba. This means that L
Igha has the lowest resistance to deformation under load - 45 2% | 1 A 822 49.34
amongst the timber species considered. Emi-ghegi had | 11. | 1323 | 3694 49.91 ,' 4171 14.68
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12. 24.67 24,87 3443 19.1 6523
13. 17.99 32.234 46.65 69.98 4783
14, 121 39.77 46,72 44,04 7734
=4 28.61 2035 3523 66.6 4785
16. 17.77 33.79 37.41 77.72 4011
17. 26,53 17.1 50.512 48.67 6378
18. 229 36.27 16.21 35.1 6534
19. 26.53 2837 26.523 68.13 4358
3 -

20. 2541 35.05 2035 61.32 4817
Mean

failure

stress 21.5739 | 30.40455 | 36.39445 | 53.8371

(N/mm?) 51.3912

Table 9: Adjusted Characteristic values of Material
properties to 12 % MC

Timber Type | Density | Modulus Bending
Prazw | of Strength
(Kg/m®) | Elasticity | fm,kix
Eg.mean (N/mm?)
(N/mm’)
Rhizophora 363 1151791 14.00
racemosa
Syzgium 577 11742.34 2547
guineense
Vitex doniana | 706 12134.30 30.098
ceiba 402 8853.71 21.985
pentandra
Pseudocedrela | 813 12185.45 39.415
kotschyi

Table 10 presents the results of the other derived
mechanical properties of the Nigerian timber species as
computed from equation 9-20.

Table 10: Derived Mechanical properties of the Timber
species

Timber Specie

Other Igba Somi Emi- Adere Eriri
Mechani | Rhizop | Ceiba Ghegi Syzgiu Vitex
cal hora pentan | Pseudoc | m donia
Propertie | racemo | dra edrela guinee | ha

s sa kotschyi | nse

15.0 180 |

’Tension 84
Parallel

f 0.k
(N/mm?)
Tension | 0.4 0.4 0.6 06 0.6 ‘
Perpendi

cular
Feoni |
(N/mm7) |
“Compres
sion

Parallel | !
feox ! |
(N/mm”) i |
Compres | 2.5 28 | 122 e |
sion

Perpendi
cular

16.39 20.09 | 2599 21.28 23.10

.So'

f 90,k
(N/mm?®)
Shear 40 4.0 45 4.0 ¥,
Strength
fv.k
(N/mm?)
5% 7.72
MOE,
Parallel

n

10.23 9.86 | 10.20

Epo0s
(KN/mm
L ) |
Mean 0384 0.295
MOE,
Perpendi
cular

0.812 0.783 0.809

E 90,mean
(KN/mm '
4
Mean
Shear

Modulus

0719 0553 ! 0.761 0.734 0.758

Grn-ean

(KN/mm

3 |
Mean 436 482 976 692 847
Density

Pmean

(Kg/m’)

3.3 ANOVYA FOR
PROPERTIES
Analysis of Variance at 5% level ol significance was
carried out for the physical properties of timbers used for
classification.

Table 11 shows the ANOVA results between moisture
content of timbers. It was observed that the F-value was
49.391 while the P-values obtained from the ANOVA of
the moisture content was 6.68x10"'® which is less than
0.05, (P —value < 0.05) and this signifies that there is
significant difference in moisture content within the five
timber types. This shows that some timber species have

VARIATION IN PHYSICAL



2" International Engineering Conference (IEC 2017)
Federal University of Technology, Minna, Nigeria

higher bound water within their wood cells while others
have considerably lower bound water within their wood
cells.

Table 11: Summary of ANOVA for Moisture content

Source of | 8§ df | MS F P- F crit
Variation value

Between 1346.047 | 4 336.5119 | 49.39 | 6.68E- | 2,578
Groups 16

Within 306.5916 | 45 6.813147

Groups

Total 1652.639 | 49

From the ANOVA results shown in Table 12 for density
between the species, it was observed that the P-values
obtained was 2.58 x 10 which is less than 0.05,(P —
value <0.05) and this signifies that there is significant
difference between the densities within the five timber
types investigated. This means that the timber species
considered cannot be used interchangeably for design
purposes as they have varying densities. Some are
hardwoods which have higher densities while some are
softwoods because of lower densities.

Table 12: Summary of ANOVA results for Density

Source SS df MS F P- F ]
of value | crit
Variation

Between | 2420466 | 4 605116.5 | 1658 | 2.58E- | 2.578
Groups 26

Within 164232 | 45 3649.599

Groups

Total 2584698 | 49

From experimental results for physical and mechanical
properties and their derived values, the Nigerian timbers
were allocated to their respective strength class. This
assignment was based on EN338 which states that a solid
timber may be assigned to a strength class if its
characteristic values of bending strength and density are
equal to or exceed the values for the strength class given
in Table 1 of EN338, and its characteristic mean MOE in
bending equals or exceeds 95 % of the value given for that
strength class. Based on this, Vitex doniana was assigned
to strength class D30 due to its minimum characteristic

bending strength of 30.1 N/mm’, characterisitic density of -

706 kg/m® and minimum mean MOE parallel to grain of
12.13 kN/mm®. The characteristic bending strength, mean
MOE and density of strength class D30 as provided in
EN338 are 30 N/mm’, 11 kN/mm’ and 530 kg/m’
respectively.

Based on the same criteria, Ceiba pentandra.
Pseudocedrela kotschyi, Rhizophora racemosa, Syzgium
guineense timber species were assigned to strength classes
C16,D35, C14 and D24 respectively.

4. CONCLUSION

The following conclusions were made from the paper:
The timber species were assigned to appropriate strength
classes based on the European structural timber strength
classification systems (EN 338, 2009). Igba, Somi, Emi-
gbegi, Adere and Eriri were assigned to strength class
Cl4, Cl16, D35, D24 and D30 respectively. The
assignment were based on the reference material
properties (density, modulus of elasticity and bending
strength) of the species.

Based on the experimental results carried out, Emi-gbegl,
Adere and Eriri belong to the D class (that is, the class of
hardwoods) while Somi and Igba belong to C class (that
is, the class of sofiwoods) as classified in EN 338. The
Hardwood timber species are recommended for
engineering applications such as roof rafters. tie beams
and other load bearing structures. The softwoods { Sumi
and Igba ) can be used for light construction works such
as furniture and formworks in casting of concrete mixes.
More research should be channeled on classification of
less-used timber specie because lack of adequate
information (mechanical properties) on the lesser-used
species in Nigeria can lead to the over-exploitation of the
few commercial species such as Ayin, Mahogany, Obeche
and Teak., Milicia. whose properties are well known.
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