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1. SCOPE OF REPORT 

This report is part of the outputs required of UNIOO 

project DP /CMR/87/005 under the sub section covered 

by the job description 11-04 "Consultant en construction 

de charpentes et autres constructions en bois". 

as Annex 'A' ) 

(Attached 

The job description limits the scope of buildings to 

"small and medium span". In practice this has been 

interpreted as 5 to 12 metres. However the end use 

of the buildings themselves is practically unlimited. 

This may result in only one significant difference 

in construction, whether 

in the roof structure. 

lateral bracing required 

wind uplift. 

or not a ceiling is included 

This may affect lower chord 

to stabilise a roof against 

Thi~ report draws heavily on two previous reports by 

the same expert, viz: 

"A Trussed 

(23 March 

French) (1) 

Rafter 

1982, 

System" DP/ID/SER.A/353 

UNIDO, Vienna (English, 

"Strength Grouping of Timber" UNIOO/IO/R.173 

(5 September 1985, (English)) (2) 

Reference to the second report is desirable in order 

to fully understand some of the concepts contained in 

this report, but is not essential since the most important 

results are included here. Reference to the first report 

is considered essential to users, since this report is 

an extension of the trussed rafter concept adapted to 

the architecture, building practice and timbers of Cameroon. 
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Frequent ref erenc.e is also made to Australian standard 

A.S. 1720 - 1975 "SAA Timber Engineering Code" (Standards 

Association of Australia, 80 Arthur Street, North Sydney, 

NSW. Australia). 

Users of this report are advised to obtain a copy of 

this code. 

At the time of writing (April 1989 US$1:00 = FCFA 318 

• 
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2. CAMEROON CONSTRUCTION MATERIALS AND METHODS 

1. Walls 

The vast majority o:f buildings in Cameroon 

have walls made o:f masonry or earth. Masonry 

consists o:f hollow concrete blocks of dimensions (in 

centimetres) 40 L x 20 H x 15 or 10 W with cell wall 

thicknesses of 2 to 4. These are generally plastered. 

It was observed that the standard of workmanship of 

laying these to level is not high, with resulting inaccu-

racies in level at the roof line. Even when a rein:f orced 

concrete band is poured on top of the wall, this is fre

quently not accurately levelled on its upper surface. 

Lower down the cost scale are sun dried earth blocks, 

rammed in moulds, and wattle and daub. Again, these 

may or may not be plastered, though more generally not. 

A small proportion of buildings are in timber construction. 

These are made with 8 cm x 8 cm sawn posts set in the 

ground and covered with 30 cm horizontal boarding in 

as-sawn condition. The gaps between the boards are 

covered with 4 cm x l cm battens and short vertical battens 

may also be fixed to give a decorative pattern. Workman

ship and materials in sach buildings are generally poor, 

e.g. unplaned and warped timber, no alignment or mitering 

of boards at corners, boards out of level. 

I 

I I 
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2. Roofs 

A wide range of roof forms was observed. 

Some regional variations exist on a small scale. 

The most common roof forms are single or double pitch 

roofs of very flat pitch, generally not more than about 

10°. Fig. 1 shows both forms which account for perhaps 

6~ of roof forms. Both these types have a deep fascia 

of about 60 cm and overhang the wall by about 1 m. 

Fig. 1 shows both forms in spans of about 6 m for the 

monopitch building in the foreground and 8 m for the 

gable building at t.he right rear. These are both very 

typical forms and dimensions. 

Fairly common, perhaps amounting to 2~ of total numbers 

are gable roofs with pitches 1 ~ to 25° and fascia depth 

of 15 cm. Occasionally such roofs are hipped. 
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Local forms of traditional construction are multiple 

"steeple" roofs of pitches around 60 ° - 65° seen in the 

West and round buildings of diameters 5 to 8 m with roof 

pitches of 25° to 45 °, mostly around 4o0 
• These are 

most common in the North. 

Most of the roof constructions are based on trusses spaced in 

the range of l.5 m to 2 m. These trusses are site assem

bled and display numerous faults and weaknesses. 

Faults which were observed included: 

1. Trusses erected out of line, both vertically and 

horizontally. 

2. Trusses supported in between panel points (nodes). 

3. Inadequate splicing of top and bottom chord members. 

4. Inadequate fixing at junctions, particularly at 

the heel points. 

5. Inadequate lateral bracing, 

absence of any lateral bracing. 

frequently complete 

Not all trusses displayed all the above faults al though 

a few were seen which d1id, in which cases the results 

were horrifying. Too ~any jobs displayed one or two 

of these faults which spoiled an otherwise good job of 

work. However, there •ere some jobs seen which were 

excellent examples of th'e carpenter's art, showing that 
I 

good levels of skill and knowledge do exist in Cameroon. 

I 

It was also interesting , to observe that on the better 

quality jobs, the: men Wf?~e only too ha~py to have photo-

graphs taken, whereas on, the poor qual:Lty jobs permission 

to take photogra~hs was : refused. T~is indicated that 

both pride in good workmanship and , 1awareness of poor 

quality exist among trad'esmen. These two sides of the 
I I I I 

same coin are encouraging' for any technical innovation. 
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All the five faults listed above lead to an increased 

tendency for trusses to deflect excessively. Some, 

particularly faults in nos. 2 and 3, may lead to deflections 

approaching a state of collapse. Because of the generally 

small spans involved and the frequent occurrence of interior 

partition walls this will generally not be disastrous, 

but it c&n have very adverse effects on the appearance 

of roofs and ceilings which has been observed in several 

cases. 

Faul ts 3 and 4 manifest themselves in a tendency for 

truss or triangulation action to be reduced and for beam 

action to be increased. It is very difficult to put 

absolute figures on this, but a qualitative indication 

may be given. 

Consider a truss 1 m deep spanning 6 m, with top and 

bottom chords of 8 cm x 4 cm. 

If perfect truss action obtains this could approach the 

stiffness of a plate girder with the two chords being 

the flanges of the girder. If zero truss action exists, 

then the chords will act as individual beams. 

In the girder case, I = 2 Ar
2 

';= 2x8x4~ = lEio 000 an4 

2bd3 I 2 x 4 x s3 = ~1·1 3 an4 
In the beam case, I = '- ::r ' 

~ ~- 12 

'lhus the extreme truss case is' 16 000 = 469 times 
: 341,3 
I 

as stiff as the extreme beam c~se. In practice, a well made 

truss might be one third as stiff as the absolutely rigid 
I 

(in shear terms) equivalent girder and even a small amount 

of truss action might increa:se the stiffness of the two 

beams by a factor of five. , Even so a well made truss 

might be 20 to 50 times a.s sti'ff as one with highly deformed 
I I I I I 

joints. 
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In a well made truss, experience shows a deflection of 
1 about lOOO at mid span. In a 6 m span this is 6mm. In 

a badly made truss this could easily amount to 120 mm 
and sags of this order of magnitude have been observed 
on some buildings in Cameroon (fortunately on a very 
few). 

3. Timber 
Numerous · species of timber were seen on sale. 

The species available vary slightly depending on the 
region, but commonly available are: 

Central (Yaounde) 

Bilinga (Nauclea trillesii, N. diderichii) 
Iroko 
Movingui 
Olon 
Ayous 
Frake 
Eyong 
Bibolo (Dibeton) 

Sapelli 
Si po 
Kossipo 
Acajou 
Ekop (Naga) 

Ilomba 
Moabi 

West (Bamenda) 
Eucalyptus 
Obeche 
Iroko 
Bibo lo 
Sapelli 
Movingui 
Mahogany 

(Chlorofora exelsa) 
(Distemonanthus benthamianus) 
(Fagara heitzii) 
(Triplochiton scleroxylon) 
(Terminalia superba) 
(Sterculia oblonga) 
(lovoa trichilioides) 
(Entandophragma cylindricum) 
( Entandophragma utile) 
(Entandophragma candollei) 
( Khaya 1 vorer.sis) 
(Brachystegia cynometroides) 

(Pycnanthus angolensis) 
(Baillonella toxisperma) 

(Eucalyptus spp.) 
(Triplochiton scleroxylon) 

(Chlorofora exelsa) 
(Lovoa trichilioides) 

' (Entandophragma cylindricum) 
(Distemonanthus benthamianus) 

(Khsys ivorensis) 
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Extreme North (Maroua} 

Obeche 
Sapelli 

in large quantities 
in small quantities 

The strength groups of these species 
this subject is discussed elsewhere. 
say that all were more than adequate 

purposes. 

vary widely and 
Suffice it to 

for construction 

The presentation of the timber varied widely. By far 
the worst was seen at Bamenda. All timber on sale there 
had been milled by hand-held chain saw. The resul 't 

was timber of 
and cut anything 
quality of this 

extremely poor uniformity of dimension 
but straight. The very poor dimensional 
timber would have a correspondingly bad 

effect on the carpentry done with it. It was no surprise 

that th1.,; lowest quality roof carpentry seen in Cameroon 

was in Bamenda, with this poor quality timber. 

In the ext1eme north the timber seen on sale was excellently 
presented, uniformly dimensioned bandsawn Obeche in lengths 
of 4 and 6 metres. The dimensional quality of this 

timber was good by world standards. 

Presentation in Yaounde is intermediate with varying 

proportions of band, circular and chain sawn timber. 

The dimensional uniformity of the circular sawn timber 

is slightly lower than the band sawn timber. 

The structural grade of all the timber seen was excellent, 
with well over 9~ qualifying as 6~ strength grade, 
and around 75% qualifying as 7'J1, strength grade in terms 
of the Australian hardwood strength grading rules A.S. 
2082. The m~st common defect is excessive slope of 

grain, then shakes' especially ring shakes and borer 

holes. Knots are rare. 

.. 



.. 

.. 

-9-

If a suitable single source of timber were maintained, 
good quality trusses should be capable of being manufactured 
without having to plane to dimension. 

4. Plywood 

Good quality plywood is manufactured in Cameroon. 
The standard sheet size is 250cm x 122cm. Various 

thicknesses up to 19mm are available. None of the plywood 
on the local market is made with exterior type (phenolic) 
glue. It is therefore unsuitable for consideration 
as a structural material. 

5. Roof Covering 

Most forms of roof covering have been used in Cameroon. 
These include terra cotta tiles of various forms, 

bituminous felt shingles, thatch corrugated galvanised 
iron and corrugated and ribbed aluminium sheets. 

At present the most commonly used materials are these 
last two. The sheet th.ickness is very thin being 0.5 
or 0.6 mm in the better quality long sheets, but as thin 
as 0.3mm in the cheapest qualities. Even with the thicker 
sheets, more resistant to local deformation under the 
fixing nails, leaks are common at the fixing nail holes. 

This is exacerbated by the very flat roof pitches commonly 
employed • 

.. 
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6. Summary 

Walls are mainly concrete or rammed 

small number of wooden walls are 

low quality buildings. 

earth. 

built in 

A 

cheap 

Roofs: Many different types and shapes exist but the 

commonest recent construction features flat pitches 

often with deep fascias. Truss construction is widely 

used but is often ineffective for- various reasons. 

Truss quality ranges from good to very poor. 

Timber is available in a variety of species. Sawing 

quality ranges from excellent to extremely poor, as done 

with hand held chainsaws. This is general in the West. 

Timber grade is very high. 

Plywood is readily available but only in interior quality 

and consequently is not suitable for structural purposes. 

Roof covering is mostly aluminium sheets in thickness 

ranging from adequate to extremely thln. 

1. Recommendations 

1. Since most construction timber in Cameroon 

is used in roofs, CENADEFOR should concentrate 

its efforts in improving roof construction, introducing 

new methods where appropriate, also recommending minimum 

quality standards. Much of the latter part of this 

report could form a basis for these standards. 
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2. A major effort should be made to improve the 

quality of sawing in the West by constructing 

suitable s~-.rniills. This is beyond the scope of this 

Project and will probably require international assistance. 

It is realised that such action may have political and 

social implications, such as the displacement of the 

present hand-sawyers and due regard must be taken of 

such matters. 

3. Plywood could form a valuable structural material 

if available locally in exterior grade. The 

high quality of face veneers seen is not necessary for 

structural plywood either in grade or degree of finish. 

4. Notwithstanding recommendation 1, an increase 

in timber construction could be achieved with 

wider use of timber wall construction. This 

requires a combination of workman education and availability 

of appropriate materials, e.g. planed profiled weather

boards. A well illustrated combined textbook: code 

reference manual (along the lines of the Fiji Pine Building 

Code) would be of great as .. .a.stance. There is a very 

large amount of work in preparing such a document and 

again it is outside the scope of this section of the 

Project. 

I 

I I 
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COMMERCIAL TIMBER 

A commercial price list is included as Annexe B. Note 
that this is dated 10/3/84. Prices have risen since 

then and ai~ now around F CFA 80.000 per3m • 

Table 1 shows concisely the commercial availability of 
the various ·common sizes, and in each square, linear 

metres per cubic metre, price per metre based on F CFA 
80. 000 per m3 and the trade names by which the various 

dimensions are commonly known. 

While the price li~t and Table 1, which was derived from it, 

show a wide variety of dimensions, small timber merchants 

normally only stock lattes, chevrons and planches of 

3 cm x 30 cm in only 3 or 4 species. 

Commercial timber if. not graded for structural purposes, 

but as described el:;ewhere it is mostly of excellent 
grade apart from sawing irregularities and some warping. 

Commercial timber should be graded in the factory according 

to the rules given in Annexe D. Apart from pieces with 

excessive slope of grain, a high recove~y rate should 

result. 

• 



TABLE: 1 

DJM[NSIONS A PRICES or co~~ERCIAL TIMBER 

-----~----------------------------------------~-------------------------------------------------------
I I WIDTHS . I I 

Thickness 
60 BO 150 200 250 )00 

222•2 166,6 1''·' 111 '1 
,0 ,60 480 600 720 

olanche · -
)12,5 166,6 125 100 e,,, 

40 256 480 640 BOO 960 

latte planche . 

1''·' 
50 600 

baataing 

277,7 , 1, ', a,,, 66,6 55,5 
- - -

60 28'1 720 960 1200 1440 

chevron 

156,25 8,,, 62,5 50 41J6 

80 . ~ 960 1280 1600 192, 

chevron ba1taing . 

m/m> 

r crA/m 
name 

I ..... 
\,/.) 
I 
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4. ROOF TRUSS DESIGN AND ANALYSIS 

Roof truss design and analysis usually follows classical 

methods of the theory of statically determinate structures. 

This involves the adoption of numerous simplifying 

assumptions. Experience over years of design of millions 

of trusses shows that these assumptions give satisfactory, 

even conservative structures. 

Graphical methods are most convenient for small design 

offices. Even CAD (Computer Aided Design) systems are 

largely electronic versions of graphical methods. A 

skilled design draughtsman should be able to design and 

detail a truss of moderate complexity in about ll hours. 

Full explanations of graphic statics are found in standard 

textbooks of structural theory. What follows is a summary. 

The design process should follow this sequence. 

1. Draw the profile desire~ by the architect. 

2. Decide how much of this can be trussed or triangu

lated by following a standard system for which 

cutting tables or coefficients are available. 

3. Based on experience of truss spacing pitch 

and span, select approximate timber sizes. 

4. Draw the complete truss (or half, if it is 

symmetrical) to scale. 

5. Mark out forces and members by Bow's notation. 



.. 
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Calculate panel point loads and reactions, 

then analyse the forces in the various members 

by graphic statics. 

From the member forces, determine the number 

of nails in each joint, then with the nailing 

pattern template, the plate sizes. 

e... Check the rafter for combined bending and com
pression and all the web members for compression. 

9. Complete the detail drawing of the truss and 

the joints. 

Detailed comments on each of the above items is as follows: 

1. If possible a standard pitch 
adopted. This may involve 
architect pointing out any 

or profile should be 
discussions with the 

disadvantages of his 

desired profile, arrangement etc. 

2. It is much more efficient, from a manufacturing 
point of view if all truss components can be precalcu
lated instead or: a prototype having to be made. 
At the same time, good proportioning of panels should 

' be maintained. ,At this stage also an awareness 

of the effects of member slopes 

example the 
described 

1 

' forces, at the heel of 
in Ref. (1) 

sin (heel angle) 
., 

' 
' 

is required. For 
the W tJpe trusses 

increase with 

For pitches under about 12!0 these forces become very 
large indeed. So where flat pitches are required, 

' ' ' 

it is, generally , better to cantilever the truss, 
' placing the:heel at the eaves and thereby substantially 
' increase the angle of the primary compression member. 
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A secondary advantage of doing this is that very 

flat pitches are frequently associated with wide 

overhangs. The cantilevered truss will give a 

much stronger and stiffer overhang than an extended 

top chord. 

The differences resulting this change of truss type 

to a 6 m span, 1.5 m overhang, 10° pitch roof are 

shown in ~igs 2 and 3. 

Fig. 2A shows the standard W truss and Fig 2B the 

corresponding force diagram. Fig. 3 show· a canti

levered truss under the same loading. Note the 

considerable reductions in member forces in Fig. 

3 compared with Fig. 2, even though in Fig. 3 rather 

more load is being carried through truss action 

(in Fig. 2 the eaves load has no effect on forces 

within the truss proper). 

3. Selection of timber sizes is done on a trial and 

error basis. Vi th experience, the proportion of 

errors is reduced but not eliminated. Factors to 

be considered include availability of the particular 

species and grade, and of particular dimensions, 

or possibility of re-sawing to those dimensions 

specified with minimum waste. However, the smallest 

acceptable size may not necessaii.ly be the cheapest. 

Resawing costs money and there is no point in 

resawing say 80 x 40 to 60 x 40 when no use can be 

made of the off-cut. 
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4. As large a scale as possible should be used. Careful 

drawing at a scale of 1: 5 will permit direct scaling 

of member dimensions. At this scale overall drawing 

must be accurate. Roof pitches should be set out 

on the drawing by calculated 

setting angles directly on 

or adjustable set square. 

tangents, rather than 

the draughting machine 

5. This is ·fully explained in textbooks of structural 

theory, and followed in Figs 2 and 3. Either letters 

or figures may be used; the use of figures here 

is no more than the author's personal preference. 

6. Loads applied to the roof are assumed to act at 

the "nodes" or "panel points" only. These are 

taken to be (LL+DL) x (truss spacing) x (hor. distance 

between centres of adjacent panels). This last 

is most conveniently scaled. Strictly, ceiling 

loads should be calculated and applied to the bottoin 

chord but this adds little to the precision of the 

analysis in ordinary cases and considerably complicates 

the analysis. Also the result of not doing so 

is slightly conservative. 

Strictly, the effect of slope on roof dead load 

should be allowed for. Again, with flat pitches 

this effect is small up to around 2~ • The effects 

of neglecting this are shown in Table 2. 
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Roof Pitch Degrees Error in dead load 

0 0 

5 o.4• 
10 1.5• 
15 3.5. 
20 6.4. 
25 10.3• 
30 15.5• 

Table 2. Error in Neglecting Pitcn Effect on Dead Load 

However, in practice, the steeper the roof, the 

less it is possible to stack on top of it, for the 

simple reason that things slide off steep roofs. 

So the theoretical inaccuracy gets cancelled out 

by tht. practicalities. In f ~t this effect is allowed 

for in most loading codes. 

In the analysis, quite small scales may be used. 

There is not much point in being more precise 

than around 5-lOkg = 50-100 N. 

7. The numbers of nails are calculated fro!" the "pair" 

values, that is one nail as drawn eq·.ials a nail 

on each face of the truss as constructed. 

Regardless of how small some calculated forces may 

be , a minimum of 3 nails should be put into each 

side of each joint. The load and !tJrce analysis 

is after all a fairly crude approximation of the 

real world. Workmen climb around the structure, 

various things get stacked on or hung from roof 

structures and a reasonable minimum joint strength 

should be provided. Apart from anything else, 

the trusses have to be handled and transported and 

should not suffer damage at this stage. 

soft ~imbe,r~,, 4 nails should be the minimu,m. 
In very 
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8. The truss analysis is performed assuming that loads 
are concentrated at the panel points. In practice 
they are transferred through purlins. In architect 
designed structures these positions may be designated. 
In most cases they are not, and the purlins are 

placed according to the experience (or lack of it) 
of the carpenter. In the worst case this results 

WL 
in a rafter bending moment of -S· In practice 

a rafter·bending moment of WL may be used, and this 
12 

has been borne out by experience. 

On the other hand, classical analysis shows no 

moment at the heel joi.nt. In practice, in 
trusses there does exist a considerable 

bending 
timber 

bending 

moment at this point. 

allowance for this is 

The simplest 
to follow A.S. 

way to make 

1720, Table 

4.8.4.5. and increase the number of fixings at the 

heel joint by the following amounts: 

Roof pitch - degrees Increase in heel joint 
fastening percent 

less than 14 18 
14 to 18 25 
18i to 22! 33 
23 to 24! 43 
25 and over 54 

(Adapted from Table 4.8.4.7, A.S. 1720) 

Table 3. Increase in Heel Joint Fastening with Roof Pitch 
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A further simplification which works without too 

much error concerns design for wind loading in moderate 

wind velocity areas. 

Wind loadings act normal to the roof surface, not 

vertically. However, if one examines the situation 

for light weight roofs and considers: 

(a) Vertical component of wind load minus dead 

load. 

(b) Allowable short term stress for timber is 33~ 

greater than long term stress. 

It is found that the DL + LL stress is very nearly 

(-1) times the WL (vert) - DL stress. The useful 
thing about this is that only one force anal!·sis 

is necessary, but the design is done for the worst 

load direction case, that is compression for truss 

members and tension for pl~te connections. 

Note that there are several restrictions on the 

usse of this simplification. 

(i) It should not be used for spans over &.bout 

12 m due to the actual asymmetrical disposition 

of wind loads. 

(ii) It should not be used on pitches over 30°. 

(iii) It e.pplies only to light-weight roofs. 

(iv) It should only be used in moderate wind velocity 

area3. 
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9. The truss drawing should show all details required 
for fabrication including: 

- End cut angles for rafters and web members 
- Member lengths for chords and webs 
- Setting out positions 

- Plate sizes and positions 
- Number of nails in each part of each plate 

Where possible standard plate positioning details 

should be used, shown in the drawings in this report. 

Also show any special design features, e.g. anchorage 
if different from standard, bottom chord bracing 

if in a building without a ceiling, such as a garage. 

A scale of nail loads as shown in Fig. 4 will permit 

joint to be 

The transparent 
suitable sized 

the number of nails required in each 

read directly from the force diagram. 
plastic nail plate template allows 

plates to be positioned and drawn rapidly and acurate
ly. 

Fig. 4'. Nail Number Scale and Nail Plate Drawing Template 
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5. SELECTION OF TIMBER FOR ROOF TRUSS MANUFACTURE 

Timber roof trusses should above all be economical, that 

is to say they should give value for money spent in: 

Structural adequacy 

Ease of erection and fixing 

Durability 

From the manufacturer's point of view, the timber should 

be: 
Readily available 

Comply with design strength requirements 

Straight, true, uniformly dimensioned 

Easy to treat, if necessary, or durable 

Easy to plane, saw and nail 

Cheap 

No one ideal timber exists. Any combination of desirable 

properties will push the price of a species 

it less than ideal. Compromises must be 

light of local circumstances. 

up, 

made 

making 

in the 

The seventy Cameroon species described in the CENADEFOR 

booklet "Bois du Cameroun" have had their strength groups 

allocated according to information made available by 

UNIOO. These are given in Annexe C. Hardwood grading 

rules for structural purposes (essentially a condensation 

of A.S. 2082 "Visually Stress Graded Hardwood for Structural 

Purposes") are given in Annexe D. As described earlier 

in this report, most of the timber seen in Cameroon by 

the author would comply with 6~ structural grade. 

Nevertheless, fabrication staff should be familiar with 

the grading rules and ~he grade requirements for the 

designs being fabricated and must ensure that under-grade 
' 

timber is not used. 
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Table 4 shows the relationship between strength group, 
structural grade and stress grade of the pieces. 

Remember that: 

Strength Group is an inherent quality of the species. 

Structural Grade describes the maximurn defects permit

ted in any single piece of timber knots, wane, 

slope or grain etc. 

Stress Grade a combination of these two determines 

how much load can be put on a particular piece of 

timber. 

Strength 
Group 

s 1 
s 2 
s 3 
s 4 

55 
s 6 

Table 4. 

Structural Grade 

N::>. 1-75' N::>. a-601' N::>. 3-1$ N::>. 4-~ 

F 27 F 22 F 17 F 14 
F 22 F 17 F 14 F 11 
F 17 F 14 F 11 F 8 
F 14 F 11 F 8 F 7 
F 11 F 8 F 7 F 5 
F 8 F 7 F 5 F 4 

Relationship between Strength Group Structural 

Grad! and Stress Grade 

No details are given of the "SD" grouping. It is considered 
' premature at this stage, since drying of timber is hardly 

practiced in Cameroon for structural purposes, and also 
I 

:trade practice tends toward the uE. _ of green hardwood 

for roof trusses, due to the much greater ease of nailing 
' 

'in dense species and the possibility of drying in situ 
I 

,in a constrained situation. The author is aware of 

,numerous arguments against this practice, but maintains 

'his position on practical grounds. 
I 

- ' 

. ' 
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Joint strengths, that is nail holding power, and localised 

shear at joints are not dependent on grade, since the 

assumption, and good practice are that joints are only 

made in clear wood. A separate "J" grouping of species 

is therefore made. This is given in A.S. 1720 for 

Australian species, ano i~ Al"lnexe C for Cameroon species. 

A recent amendment to A.S. 1720 gives the following joint 

classification for unseasoned timber: 

Table 5. Joint Strength Grouping 

Bas~ density Joint Groop Basic lateral load for 
kg/! at 12% m c 3,15 mn dia. nail - N 

7r:IJ J 1 4~ 
(a) J2 385 
415 J3 'Z"f5 

~ J4 195 

310 J5 150 

250 J6 110 

Fbr the whole table in this amendment, the expression 

P = 0,162 (D-100)(d
1

' 5 -1) is a fair approximation, 

where: 

P = Load per nail, N 

D • Basic density of wood, kg/m3 

d = Diameter of nail, mm 

For steel side plates, an increase in load of 25~ is 

permitted (A.S. 17~0 clause 4.2.1.2.(e) • 
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6. ROOF TRUSS DESIGNS 

A series of designs suitable for Cameroon conditions 

is given in Annexe E. 

These have been designed for the following conditions: 

Timber: Stress grade F 11 or better 
Joint group J 3 or better 

Commonly available timbers and their grade requirements 

to meet these requirements are shown in Table 6. 

Designs are given for: 

- Monopitch, 7i0 pitch, 1 m cantilever both ends 

spans 4 m 6 m Sm 

- Dual pitch, 10° pitch, 1 m cantilever both ends 

spans 6 m 8 m 10 m 

- Covering: 
steel sheets 

aluminium or corrugated galvanised 

- Spacing : 1.5 m maximum. 
40 x 80 purlins 

This is s'ui table for 

The designs are prepared for F 11 timbeirs with J 3 nail 
holdin,'! properties. Table 6 shows the ' timbers commonly 

' ' 

available in Cameroon together with their S ,and J groupings 
(extracted from Annexe C) and the gr4~e described in 
Annexe D required to reach F 11 and F 8 stress grades. 

The design loadings are taken as 0. 25 k'Pa live load and 

0.25 kPa dead load, a total: or 0.5 kPa (50:~g/m2 ). 

The basic nail load 
in accordance with 
N.Z. Ltd. for 3.15 X 

has been taken as 340 N 

the ,recommendations, of 
30 mm nails. 

= 34 kgf 
Lumber-lok 

• 
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Table 6. Truss Construction Species and Grades 

Grade ......... i~ 

Name Ref. ~ J Fbr F 11 F8 

Bi1.llWl 12 S5 J2 "F§, Eio.' 
Irdm ~ S5 J3 "F§, Eio.' 
f<ty~ 34 S5 J2 "F§, Eio.' 
Olm !lo s6 J4 ~ 

Frake 32 ~ J4 Not s u:table 

~ 23 s4 J2 ()()$ !$ 

Bi bolo 16 s6 J4 ~ 

Sapelli 45 s4 J3 ()()$ !$ 

5ipo 46 55 J3 7r:J1, ()()$ 

Kossipo 29 55 J3 7r:J1, ~ 

Acajru 2 s6 J2 - ~ 

Elrop 36,61,(X) s6 J3 - 75'1i 
Ilanba. zr ~ J4 Not s Iii table 

b.bi 33 s4 J2 ~ !$ 

Ellcalyptus * - s4 J3 ~ !$ 

* Fran A.5. 1720 Tables 4.1.1 and Bl 

• 
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ANNEXE A 

Consultant en conception ntes et autres 

constructfons en bois 

3 mois 

Le Consultant aura pour tiche de concevoir et surveiller 

la production de prototypes d'µue serie de charpentes 

(et ~ussi dans la aesure du possible d'autres construc

tions Simples ~D boiS ~~~~t Ctr~ produites en USine 

et/ou vendue en "kit" ,;,or assemblage sur le site. 

A cc titre. il devra notamment : 

- etudier les types de charpences simples de petit~ et 

soyenne portie utilis~es co~c.l!l!!mt au Cameroon pour 

des losements, entrep0ts, garages, ateliers, 6tables, 

et bitiments adainistrat!fs cu zones rurales : 

- ctudier les DTU exi£~2ntes e~!o~ !es cah!ers ~e ch~~ges ; 

- ctcd!er les 1!!.2rches de l'Etat pour la fourn!ture ~e 

ch!!rpcntes • 

Base sur le~ i~formations recueillies, 11 devra : 

- etablir les specifications des procluits i itre concus 

(portCc, charges, etc ••• ) ; 

- concevoir ces produits et preparer lea plans techniques 

d'execution ; 

- surv~iller la production de prototypes ; 

- etablir un programme d'essais de ces prototypes i 

l'Ecole Nationale Superieure Polytechnique i Yaounde ; 
' I 

- f orm~r des contreparties dans ces tiches ; 

- r6diaer un rapport contenant les ju1cif ication1 de 

son cboix de parametres, tou• les dessins et plans 
I I 

neccssaires pour une production en petites series 

ainsi que la list• des .. ciires promiires. 
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c~ rapport contie~~r2· ~u~~i des rcco--2ndations 

~~res~ees ~~ CEN~J>E!'O! et au !!!r.!ste~c tle l'Urb3n!s~ 

et de !'Habitat sur !es aspects tl'ut!!!sation du bo!s 

rlans la construction. 

Ingenieur, technicien du bois ou Architecte ayant 

une longue experience dans la conception d'ouvrages 

d'art et/ou co~st~ct!ons en cois • 

.. Fa~iliarite avec !es bois tropicaux et les conditions· 
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ANNEXE B 
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ANNEXE C 

Physical ahd Strength Properties of Cameroon Timbers 

This section is based on the CENADEFOR booklet "Bois 

du Cameroun", pages 16 to 28 of which are reproduced 

on the left hand side of the page, and BOLZA and KEATING 

"African Timbers - the properties, uses and characteristics 

of 700 species" {CSIRO, Melbourne 1972). Bolza and 

Keating give strength grouping according to the Australian 

system, density in coded form, durabilit.y in coded form 

and lyctus borer susceptibility of sapwood. From the 

density given, and also from the density given by CENADEFOR 

a joint {J) strength grouping has t,een assigned. Where 

difficulty in nailing, e.g. splitting or a requirement 

for pre-boring exists an exclamation ( ! ) has been added 

to the J group. , 

In all cases a conservative approach has been adopted, 

the lowest strength group of those quoted {and there 

are frequently several) has been given, and the lowest 

density quoted has been used in assigning a J group. 

The following is the durability classification as given 

by Bolza and Keating: 

"The timbers have been assigned to one or other 

possible to 

definitions 

of four classes. Whilst it is not 

be precise in this area, the following 

were adopted as being applicable when describing 

resistance to decay of the heartwood in ground contact 

under average conditions: 
I 

Timber 
I 

of the highest natural durability Class 1 . . 
I 

which may be expected to have a life 
I 

of at , least 25 years and sometimes up 
to 50 y,ears. 



Class 2 

Class 3 

Class 4 

. . 

. . 

. . 
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Timber Of high natural durability which 

may be expected to have a life of about 

15-20 years. 

Timber of only moderate durability which 

may be expected to have a life of about 

8-15 years. 

Timber of low durability which may last 

from 1-8 years. These timbers have 

about the same durability as untreated 

sapwood which is generally regarded 

as class 4 irrespective of species. 

For conditions significantly different from that of moderate 

to high decay hazard as represented by ground conta..ct, 

the life expectancy of the classes would, of course, 

depart markedly from those given by the definitions. 

However, the relative durabilities might by expected 

to be maintained". 

Lyctus borer susceptibility of sapwood is indicated by 

"S" for susceptible and "N" for non-susceptible. 

There have been numerous cases of doubt in identification 

due to changes in botanical nomenclature and the wide 

variation in application of vernacular names. Bolza 

and Keating themselves comment on this difficulty. 

The B and K page number pertaining to both vernacular 

and botanical name has been shown in the appropriate 
I 

squares. Where these agree identification is reasonably 

positive, but where they differ, there is: some doubt. 

In such cases, or where a timber comprises several species, 

the lowest rating has been gi ~en for all four strength 

and resistance r~tings. 
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Ho attempt has been made to follow up the references, 

and some groupings may be overly conservative. Rectifi

cation of this could be a useful area of later local 

library and practical research. 

The extracts from B & K 1 s monograph used for this section 

are held by CENADEFOR. 
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bon • Colle en placage • canoll ell plalsance Utlliaallon · · · · · • · · j" · · · 
Clous et vis Uennenl blen, sr>*Q•le : bolt• • clgarn • S~e. · : : · I j I I 
mail peuvenl provoquer quel· · · • 1 · 1 · · 
sues tentes • Tenue du bois • · I I I I 
bonne. . I I i j ··1-· 

i. j"l I 
_ ...... _t,_ 
: . I 
' 

4~5 

~s, 

465 

!S9 

I I r I I I l I 
I . i ' ! I 

I I 
' 

I I 



; I I I I I ! ' 

l · i 1 -1 i i · , I 
. . .: . i' . . ~ . .. J ~ ·1 I i i I I I ! I I i I .' .! : I : !.. .. I • .. • •• .. . • • • -

- i - -, - - .. . - . I I i I I • ; ' I I I I 

_I I - .. - - ·- - .! J. -- . ·l ! . . ..j • • ·- •.• ··-· .• , ·+ ·; : ·; -
. I I i-1 l- - I I l 1 I ! i I j i I i I I I i i • : : : : i ' : ' ' ; ' ;. 1-1. i-!-
i l 
I I 
i I 

. I I . ' . I . - ..... 

l I I I I I I I I I I ! ! I • ' I .. • • .. • • • • • ·-· '. 

HOMS • Pit.OTES I HOMS 
Nos:I ET 

YERNACUl.AIP.ES SCIENTFIQUES 
FAMIU.ES 

14 I BUB1NGA (Es· 
singang) 

3'7 

) 15 I DABE MA 
- I (Au.Ii) 

543 
16 I DIBETOU (Bi

bolo) (Noyer 
du Gabon) 

42' 

Guibolria ... 
sm•nnii J. 
Leonud et ....... 

3(.7 

Cae•lpi· 
piniaceae 

Piptadenias· I Mimos· 
tn.m ~ I c:eae 
Brenan 

543 
Lavoa Trichi- I Meliaceae 
lioides Hanns 

426 

POIOS 
DU MJ 

De GRUME 
A L'ETAT 
VERTA<G 

900. 
1000 

900 • 
9tiU 

750 

DeNSITE 
A 15 % 

D'HUMIOITE 

0,80. 
0,95 

0,65. 
0,75 

0,50. 
0,55 

TRAVAIL ET REMAROUES 

Sciage lent • Rabotage lacil •• 
dome un bon po11. Fent• • 
l'outil facile • AIMmblagea t• 
nons mortals tlenntnl blen ; 
tenue du boll d6bit : bonne. 

Travail assez laciule • Bonne 
tenue • Sciure Irritant• • 
Rjsiste aux termites. 

Se travaille blen • Durables • 
Souple • Tr61 •ppr6cl6 • 
(Parfols llPP8l6 acajou grl1) 
prend parf11tement 11 
telnture • Rhl1te i la 
compresalon et i.. Flexlon 
comme le noyer di cholx, 
mais ne r6slate • II trlCtlon 

UTILISA~ 

Convient surtout pour 
1'6b6nlsleri• • Fabrication dH 
meublH, salle i ,.,anger • 
Fabrication pianos pour lamlilOf'I 

Peyel i P1ri1 • Art d6cor1lil • 
Pl1cag1 • Utlll11tlon · speclales· 
: Brouerie, coutellerie. 

Menuiserle • Charpente • 
Parquets· C1rro11erle • 
Traver1n di chetnln de fer • 
Construction navllea 

carrouerle • Dome un meilleur 
rtndement .u d6blllge que le 
noyer di France • Emp1oyj gjM· 
ralement en 6b6nlaterie. !Mnulae
rle, trenchage d6roulage • 
Placage. 

1

S~r•119t, Joint 1 ·~;.~'.~~1 ·l.yct·~ 
Group Grovp b.i. U ty . Sus .• 

S2 J 1 .2. N 

SS J ~ : - 2 •. a 1 .. s. 

56 J It 2.-3 s 

I ..... ·-r 
I 

..T 
"-··· -··-I 

·- _:_ .... l-l-
1 

I 
VJ 
-..J 
I 

Moraceae 1100 0,70·• 
0,1 

Travlil facile • Beau poll. Et»nllterle • T1bletteril. 
171 ~a..::'1 = ...... ..... s I I J 2r~-:i,: ,- s·~T ; ., ·n 
18 DOUKA Oumoria alri- Sap o t •· 900 • 0,65 • M~kor6, mals plus colore EbOnisterle, placage ' - · -· ~ · ·• -1-

(0ouka) ~S'6 caM A, 9J'l'i. c:eae 1 000 • 0,75 \l9tne S 4 J 2 •• .. 1 I s . :_+ 
19IDOUSSIE Af9elapachy-1C•es•l·11100i I 0,70i 

(Mbanga et loba H.,ms piniaceae 1200 0,90 
Edoussi6) Afzelia •fla. 

M Smith f'N. 
... Al.) Alzela bi-

9 pindensis 

Hanns ~· If:» 

20 I EBENE (Me- Dvosoios SPPI EbeM· 11 300. 
Ht. 2ss -ts" ceae 1 400 

I I 
~ I .l 

I I 
I -·i 
i i 

Yinl') 

! J 
I I 
: I 
i- J 
I I 

t-+ J. --~f--l -~1-1 1-J l ·l 

rrt~-T ~111-1-l 1 

1 · r i · i -i 1 i - · J i 
J 

; I 
I I 
i i 

I 

1,10 • 
1,20 

I I t 

I J" i 
I i i 
I j j 
I I I 

Sciagot usez difllcile mais tra· 
vail facile • lmpubreaclbl• • 
R61iste aux vapeura chlmlo 

qun. Ne joue pu • Aubier • 
611miner • clouage dlfllcil• • 
Polsslge, vemissage et col-

1 age facile • Excellent• 
conservation. 

Travail UHZ lacile mais rabo
tage dilflclle donne un poll 
excellent· Tenue du boil d6-

, I I I I 1 • • 
; ·i : - 1 ·;-· r· 1 · ·1 

Menulaerle ext6rleure • 
Chupente ·Parquets· 
Tr1Y1FM1 de chemin de fer • 
Conaltuctlona MVllea, Cwes • 
Travaux hydraullquu, • 
Utlll1alion 1p6ci1les : CuvH 

chimlqun • Excellent pour lea 
perqueta d'usure. 

Marquetterl• • Bro11erl• • 
Coutellerle • D6corc1tion • 
Sculpture • Toumage • Utilisation 

: -r r+·+-r-.!. r, 
I I i ; 1 i ; ,. I 

,s 3 J2 1 · : 1_: 

SS IJ'1 4· 

N 

. .. . ··' s: i 

- I 'j I . - ....... : - ·;·-·i -; ,-

. - -- ·--' ·- .•.. '--~-'-
. ·- . . .._ ... ~ -.! 

.. !. 



! I I I I I . --
I -·--'·· I I I I ' I I I I I 

- -· ·: .. ' . ··~--· 
I I 

I i 1 I ! I I I ~ 

I ! I i .i I 
·-I I 

... . .. - . .. .. 
I .. ... . . ......... . 

I : I i I ~ I I i I I I I ! i ! I I I I I I I I I I I I ! I I I I I ! I I .i -I . I I .. i I ; ! I I i 

NOMS • Pl.OTES I NOMS 
Uos.I ET 

VERNACUl.AIAES SCIENTIFIQUES 
FAMILLES 

21IEBIARA 
(Abem OU Es· 
sabem) 

22 I EMIEN 
(F.kouk) 

23 I EVONG 

ro 

~8 

Bertinia bfac
teosa Benth et 
Bertinia grandi-
llora • 
(Vahl)Hulth et 

_Daiz. -to 11 

Alstonla 
congensls 
Engl. 

?,8 

Caesal· 
piniac:ease 

Apocyna· 
ceae 

S I e r c u II a I Sterculia· 
oblonga Mast eeae 

POIDS 
OU MJ 

DE GRUME 
A L'ETAT 
VERT/KG 

900 

500. 
600 

DENSITE 
A 15 % 

D'HUMIDITE 

0,67 i 
0,73 

0,40. 
0,50 

0,72 

TRAVAIL ET REMAROUES 

bit6 lrh bonne. 

R6siste i la ~re contrairo· 
ment i la plupart des boil 
alricaln 

Se travallle blen • Peu 
r6si1tanl • Fenle i l'outil trt1 
facile • CIOuS el vii llennenl 
bien • T enue du boll d6bi\6 : 
est su)et • 1'6chaullement. 

UTILISATIONS 

s~ales : Oi6lea de piano. Jeux, 
in1trumen1 de muliQue, manchn 
d'outlls 

Men ui •• rie ex 16 ri e u re • 
E*l1terie. 

Menulserle 16atre • AUumelles • 
Plac:aae • Cafuerle • Les Alri· 
cainl l'utllilent pour la fabrlcatiOn 
de statuenn et la confection des 
sieges 

: ! I I I i I l I -- - .. .. 
~ -; -: . . . . -: . ~ . ~ --..... r. -; .. ... . .. . . r 

Streru3th Joint . Pur•· a_y, tus ' 1 

Group: Grou biUty :s11s. 
I I I I ' I I 

I I ; 

I I I 

:~.4- .: I J 2' I 2-3 
: I 

I I 

I I I 
I 

: 5 :r ~ 
I • I 

I I 

! 

I I I I 

J 51: 4~ 
I I I I 

_:~ .... 
.. -

! 

-
! 

-~ $ ~ 
I r 

I I 

Se travallle assez bien, n6an· Menullerle ext6r · - · · 
moins un peu g6n6 par le lit6 de rts11ianc. 

} H! .. I 
contrelil • les assemblages I s 14- I J 2 1 31 

26~ 2'5 sonl r6sistants • Durable. · ·• .. : 
I : I ! I I 

• 24 I FARO (Nsou) I Dlnielia thuri- ~aesalipi- 650 i 0,40 • Se conserve mal. Menuiserle • UUllutlon sp6clale1: 1 S 1 i J , ~ 1 .~ -~·-

I 
VJ 
co 
I 

I I 

' ' lefa BeM • f 2 niaceae 650 0,60 Caiuerle . 7 . If. . .-r. . - _; S . -
.. I I I I I I I I I ! I 

~ ~ F-RAMIRE (Li
dia. Btac:k Al• 
ra) (Emri) 

Terminilia tvo- Combrela- 750 i 0,45 i Travail ladle· Ne )oue pas· Menullerle inl6rieufe ·Construe- · · · • · ·•· ··· · -' · -· ·' · · - . ...: -···-·· ·--· - •· --.. -- • 
r e n s I s A . cue 850 0,60 Collage, vernlsuge et peln- lion • Menulserle apparenle • J J 1.. ! . . ! .~ _ J .. .. J_ _: _ .. ; _ . .. .... 

'""° 
Chev. ~" :~:11~1e:_· c:::n~ Eb6n111er1e • Contrepaq\M. IS ! sl 'j ~ I 2! . IS ! . . ~ .. -~ I I 

~...- I I I 

L26 I FROMAGER Ceiba pen- I Bombaca· 500. 

(Ooum) landra I ceae 

.f'UJ of~I 

27f1LOMBA 
<E1eng> srt 

PycNnlus An· 
golansis Exel 

•T2 

Myris1ica· 
ceae 

700 • 
750 

I ~ _! -
I ' 

··-·-- -·~ -· . . - -·· . ·1 . 

·- ~--!···: l-i-1-··l 1· ! ·i-..1 I : ·- . . ·-· - ... .. . , . .I . 
i I : I i I I I I I 

__ . ' _ .L . .i~_(_ ! ! ... 1·J ·: J I 
I ! I I I I I I I I I I I 

1 ·r· i- i. ; 1 : 1 1 1 

0.21 i 

0,45 

0,45 i 
0,60 

r 1 · ·1 ·1 
. I I 
I 1 i I 

I il~ 

Se travallle blen • Peu Cai1Mrle locale· UUMsatlon apt. · : · · · · · • · .. · ·· · · · ... · 

durable· Ca11anl· clalepAteipapier·Bolte1. J. ·I·+~ J .. l.J--. _J __ !----'-L+-+ 
Compressible· Bois i grand (! 5 _ 1. ... <J '·' · .. ! J4 ... . JS_!___ __! .J _ . . · 
=I· A trailer •*• .. _

1
1 .. Li.J .~ ) J -· _J_J __ ,_J_[~J~-

' I ' I I • I I I I 
Coit 61re trail6 aprts abanage. Moulurn el conlrtplaq"' • Em· · ·1- • ·- - · ·; - --··- ·-: -~- - ·-- -· .. - -· 

ballagn. .ls J.~ .J.~! J ~~. ··-;~J- _!~_! _ _j_ 

1 i ·~ _J 1·-i- ·1 ·
1

1 ·j ' l __ J ... t 1 i ·; ·'--r1-t111-i·1--1 1--T-i-'_J-
l / -! I - I l i -rrtrn : 1:TIFE]I1JJ~-~;~?i-
: I 1-1 ·- . ·j i .i I .. J_J .J. ·j 1-·i i .l_.J_ .. · {-i--l·-~-~-:-+~-1 -·i ... 
i i r · ·i-· i i ~ ·1 ·I -~-+-l ·1 ·i 1 ·i--l--l- .. \-1 · -i--T .. i-r1--i-i··-+-.,.-i-
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I I I 
I 

I 
, I 

I •. I, ; : • ! . .I I 

i i I I 
I I : I I I I 

I I I i .! ,_! i ! I j ! 
I I I I I ! I I i I I 

! I 

I I ' 

.. 
I 

l ! ! __ ! i l i i 1 1 ! . ·1' 
''r-~----r------,.----t---.....------- I i I I I I I I 1 ! I -1 

i I I I : I ~ I I j 
I I i i ! ; I 

NOMS - Pl.OTES ' NOMS Nos. I ET 
VERNACU.AIRES ~S 

28 I IROKO 
(Abang) 

Chlorophora 
excelsa 
(Welw,) Banlh 

-·- - - 414,.1 - - 44'1 

30 IKOT& ICislanlllfa (Od-Olcu6) PapMrillra 

4U - 410 A,.,'f:· 

31 I WC)A Cl.Inda) 1~ ow. 
213 213 

32 ILMBA (Mom) 
(Fralce) 

,46 

Termipllla 
sipllba 

erv, tt Dills 

~ 

33 I ~ ~ IBaillanllla 
Toxispennl 

"*'-
10 I 10 

' i I 

FAMILLES 

Moraceae 

Tllilclle 

El)'lhlox)'llcla 

Comblellceae 

~ 

POIOS 
DU M1 

OE GRUME 
A L'ETAT 
VERT/KG 

950. 
1050 

950. 
1050 

800 

800 i 
900 

1000. 
1100 

OENSITE 
A 15 % 

O'HlMDITE 

0,65 
0,76 

0,70. 
0,85 

0,62. 
0,67 

0,45. 
0,75 

o.ao • 
0,90 

TRAVAIL ET REMAROUES UTIUS,. .. JNS 

Travail assez flc:ile • Iris durlbll I ~ · Cllroulril • MlllCha 
Beau poli. d'oulill. 

Tl'Mil uns dilficull6I INlglt litn I Est~ en ITlllUlerlel ext• 
~ el mntreN. ~ ladle~ rieufes, en tinilttrit. en placlgt. 
Vis II douS lilnntnl bitn • Collgt. 
\'9frlissage el peinlul9 Ides • Simi-
lairt .. c:h6ne Oldnllle. 

Sciage * llCll. Rlbollgt mu 
ladle • Pas IWIMIUll, Ftnll l raulil 
peu ladle • Tenons 11 ll'IOllliltl M 
lllltll llCillrlln .. lilnntnl blen • 
Claus, vii lacilll • tnlonclr, ""'*" 
bitn • Eltart i l'lmlChlrnlnl u tife. 
lond di voitl 1111'112 800 kg. IA 001U1 
su111n destinllionl w ,.. : rNlll! 
(Ills 213 ell boil) Ciiis ell chine. ... 
lrailtmenl des ICilgll .. n6ctmff. 

CorWpllqu6 • MtNllserie • Ameuble
mtnl • Magasinl • Plrquets • lonnel
ltrie. 

Sc:ilgl asstl lldle. Rlbolage .,.. ~Bein meiUMriel ti ~. 
cill • Fenlt ladle· Asstmbllgt ltnOns S'uldist ~en PlftlUlll, llCl
moitaists palfMs, daus el vii linm lilrl. maulurll, enc.dremtnll polttl 
bien •..,.,. ell boil ~ : bonnt. II lenllm • ~ IVl/UlgtU-

stmtnl It chine dn loUI ... emplois 
dllll In mtcllON di meubltl ti di 
mal6ritl IOUllnl : constructions na· 
lllYlltl II m6mt W01SeS dlllptnles • 
Pllclgt, conltlPlaqu6 • Tr1Y11111 hy· 
drlUliqutl. 

5tren~th J~nt Our•·:. Lye~ : i 
GrouP, Gr.u bility I svs. ! ' 

1
1 

I I I I I I I - ~ ' : 

~ 

I .! i 
1 sl -4.r 
,. -i ,--

m-· 
1 si +T-
1 I l 
i 1 r 
I I ! 
I IT 

l s1 11-·· 
i i I .. 
! I i 
I i I 

: Jr 
1 ii~ 
i I i. 
I I i 

• I I I j l 
• -j . 
; I ' 

t I I 
"i 1·1 
~ 1 1 

·1 .: -· 
-, ·~ -r 
. i --, Ii.,. 

I 
~ 
\0 
I 

--· -· -·1 1 Jl -
J,2. 12i J ~1 ·" -1 -l~ 
I ~ l I ~· .. :j i ~ 
i -i-1 1~ ·+-~: 

Ji4 li,: J ~ sj . . l -i I 
I · : -I ·1 ~ . J J -l 
j i .i 1 -- ..J -~ ; 

I I .J ·1_J· 
1 i ·1 ']·-· .. --· 

1 ·1 1 J - - . 
J j2 · ·1 ·j · N] -

1 . ] 1 ·1 ., ... . -
I I ·1 ·1 i . T ...... 
i 1 .i . I ·1 J .. . I I 

I I I ' I I I I I I I i 'i I .i I I 



: I 

' 

I I I ! I I I • . I 
- . - ·-i -· -· . - -I - . . . . .• ....... -· •. ··-· •.•• 

-: ·l ! + ~ J l i I -l + 1 .: : '1· 1 

: : I : : • ___ J : .•. '. .. :._:. ~-~ .. ·~- :-t-·1-1 
. - J .. .. . ·- . .. . ' . . . . . . .. . 

I i 
I 

I I I I I I i I I I I I I I I I ; : ; : ' . ; I I : ' 

. ! i l 1i11 ··11 1 r1 i.: i 1 r·: 1: ·:, 1: ·1. ! · ·. .--: ·;·· -i .. -;-·1-~-·r--1-r.l~.! __ ·1 .. 1 
• , 1 1 1 r 1 , . ; , ! , ! 1 1 1 • 

DENSrre HOMS • Ptl.OTES I HOMS 
__ Nos. Lve~s SCIENtlFIOUES 

FAMIU.ES 

POIDS 
DU~ 

DE GRUME 
A L'ETAT 
VERTlt<G 

A 15 % 
D'HUMIDITE 

TRAVAIL ET REMAROUES 

····---· .......... _, ........ __ ;_., .... ,~ 
Stre,,catl Joi"l b'.\IJ'.&. b,rJtus - ! - _J 
G . G L'(' ' ' i I roup roup .u\ ,ty . ...sus. ... - . . 

· · · · I I 
UTILISATIONS 

34 IMCMNGUI (Eyen> I~ 
8enlllmilftls 

Bii 

~ .,..... 850. 
950 

0.65. 
0,82 

. . . . .. ... -· . - ...... , 
Sciagl 11SMZ ladle aux ICies vertiClleS Joli boil powlrC .wen tb6nilllrll, • .. .: .• . .... :.. . _ '. ... I _J . 
ou horlzorClles. dilficll IUIC lciel • merd9erit chalplnle II charromage • ~ I I I 

I I 
nlban • Rlbolllgl - dilficill • ~ pcu Ill rails dt voilules, pllcagl. . . . -
ClllM d'OUlls pllfl"9ment alll)lft • perqultl. E~ dins let . . ' . : I I .1 .. I 

' 
I I 

i 

I 

242 

35 IMUKUlUNGU 
(Bang) 

's 

242 

Austwllla 
.-. ... ...,, .. 
-~-A. Chiv. 

615 

Sloolaceat 1000. 
1100 

0,90. 
1,00 

36 INAGA ~ ~ 850 0, '° 

Fen11 • rd,... dilllcle. Tangen- dt chlM. de montan11 11 memtns , 1 I ! 
liellt llCil • Assembllgt clillicill • dt ClllOls de plaisance • 06coralion . 
.... mals .... tclidt. Claus et Yis d'app111emen1S, 
cilliciles • enloncer mlis tiemenl bien 
· T lftJe du boil boMe • Ptu lendil • 
Resisle IUX fortes~ exaet& 
men1 comme l'ICICil • LI ftexlon est, 
au choc oomme le c:h6ne moyen : II 
lrldion comme le c:h6ne dt c:holx. 

Ntisle aux lnleclll • Beaux pllClgll I MlrUMril • Eb6nilllrle • Placege • 
SUI qull1ief • Trts r6sisln. CllTOlllrie • Pll'qUlll • ConstnicUonl 

navllll • TllYIUX h)'drlUlques • Uti· 
lltionl ll*lalel : rilcide, mardle
pieds. 

ss 

. I. I 
: I .. , •. : .. I . 

- -· ·- ~--,--·: ...... 1.--.· I j I -t 
I I I .... • _: ______ : ·-·-·1 . - .... - ' I I . 

; .. 1 · i-... -· 
! ~ 

J 1 l\) : .. '1 ·s 1 i 
0 
I 

' I lvariit6 d'Elcop) C)t IOIMllOidts pinilceae veux. c.. : I J I 4 1 · , I 
9t Hmms.ga -~ 4 _ 2 : ";·~·--_ ;~·1_.} .. i 

. 

I .. , 

- I I 
i i 

I 

I i 

I 
i 37 NIOVE (Mbonda) 5'adil spillala Myrislic:aceae 900 • 0,85 • Tm ~ • AlteZ MMU1C • UliiM Mniserit exttrieult et ir.6rioure • 

W11b. 1 000 1,00 avec succn oomme ~ dt w c.noa.ri1 • TrlYllMI dt dleminl dt 
I ,0. 5'lldil gons. fir • UlllUtion ....... : llllnChn 

IClmlnl*'9il d'OUlls. 
j Wllb. 609 

! 38 OBOTO Mllmlll Gullilerele 950 0,88 • Fendil, gaucH. IOUVll1l ditlorme • Se I Menuilerle lnl6rleurl II ...... I . (~~-- .ana 4U 0,80 laChe par .. lllslne. 

I 39 OKAN CylcodilQIS CleSll- 1 000 • 0,85 • TllYlil dilficill • S6dllge cNlicat • Excllen4 boll dt CIOl1llNClion lourdt I (Adoum) 911U*11is pinilceae 111)() 1.10 exce1en1e rtsis11nce m6eanique. Pants. Plalellgt· Portn d'~• • 
· · 5 ~l HMnl 54~ :. •. _n Tl'Mflll dt dlenin dt !er. 
I . . . . . . . . . . . 1 ·. 40 Cl.ON (Bongo) Fagn NilZii RWic:eM 100 l 0,50 l Tench • F111 • Ptu neM1UX • Collage, Tr .. epprKI* en d6loclllgl • me~to 
. ~- 800 0.60 wmisslge et peinlUft llCilel • Claus Mrie •• • Moulurn • Contrepla· I 320 & Nagr.Jlo 11 Yis liennenl bien. qu1gn. 

I " OVOGA <~ Poga o1eo1a Rhizo. aso • o.•s • Tench " l6ger. R6sislanct m6ca· MnliMM. Agencemen1 • P11e1ge j - N'Glltl Plerle phoraceae 950 0,60 nique llllll • lravail llCill • Claus II Chlrptnle • C11111rie. 
· S S '1 S 5 1 VIS liemenl bien • Collage liM. 

_! H : 1 : 11 r1-1 1 ~ : rr1 .1 ··- • 

I I I ; ···1-· i 
' I 

I I I I i i 

j I 

I 

·S '.7 !j J + 13 
I 

I I 

I 

: I 
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NOMS • Pl.OTES I NOMS 
Nos. I ET 

VERNACUlAIRES SCIENTIFIOUES 

42 IOZIGO 
{Assa· 

i--

43 PAOOU< Ptetoearpus 

FAMILLES 

IBlneflcNI I 
I Papilionleeae I 

POIDS 
DU M1 

DE GRUME 
A l'ETAT 
VERTIKG 

750. 
850. 

900. 
1CIOO 

I 

I i I 

I I I 

I i I 
I 

i I I 

DENSITE 
A 15 % 

D'HUMIDITE 

I i 
I I 
I l 
' I I 

I I 
' 
I 

..... 
I I I I I 

i I i ' I I I I 

I 

i I ! I 

I I ' ! I 

"i I -: ' I I 

TRAVAIL ET REMAROUES 

! I ' I 

i I 

I I 

I i i 

UTILISATIONS 
Str•n9U1 Joitt bur•. ~ctus 
G. . .. " · .... hil1'ty· :sut. · 

roup i:Jrou,. _ . . . _ . -·. 

0.50 • I Peut se Ccimparer• rC>kcumt Ii bien IEn cNroullQe. plus di. que l'Okoumt 
0,60 • ltlil* • L '1ubier s'lblmt, • prtseMr Elli!N en collr191. parquels, ameuble· I '· 

• l'lbllllge. ment orchnlire. s .... J ~ 4 s 
0,65. 
0.80 

Travu tide rlboll!lt u. . Fenle Recomrnllld6 utou1 pour r..,.,_. 
i l'oulil tm llCile Tenon1 et mar· terie, llbletlerio en rlilOn de IOfl upec1 

-~1 
('ti) qlUllii 

TIUb lliseS 1SS1Z llCilel i t¥e et,.....,... rougNlre • !IN llMr en menulserie • 
Gros etlolb i I'~ 7 400 kg pllclge, CllfOllllil • Agetament de 

sur un tiretond de llOiel """' • Ten- mlgllin de luxe • E*orllion d'IP' 
rue ~ boil bonnl. mlis I* .. ~ pattementa • Construc:tion de wagons • 

S.4 .J 2. L.J:.i I ... S ......... _ .. ---· 

5'' I SL• 1 I 
600 ~ loeECHET~~ 

(Ayous) sclllOl)'lon 
K.Sctun 

0.35 

rement lendil. Clnols de luxe. 

Silgl llCile • Rllbceagt llCile • Fenle IMelUlerit ligtre, Clilserie, conlre· 
11 l'OUll "" .... • 'renonl et~ pllqllt • peul l•e ""' bonne pile • 
llCiles i llie et assez rtllllanl • Clout papilt'. 
el vis s'entoncent bien • Terg usez 
bonnl • llller IPf6I lcilge • Excelent 

- . .. I . -........ - - . -.... . 

'
1 
.. ISAPEUI "'I 4611 

I 800. ~ Melilceae 
~ 900 I 0.60. 

0.75 

pour ccntrepllqu6 • Peut ,..,.,.._ 
le peuplier • LH inseclft s'y 1111qUent "'°"" el l'ichlullemenl HI plus r11e. 

5ci1V1 et rlbcllge l'*9 facills • Poli I Ell\lllOY* en jb6njsterie di luxe • Ell 1 1 
beau lini • Assembllge facile el rftil· ~ •lemlnl en mt,_,tseril, 

I 
.i::..... 
I 

-
~ 

SprlgUI 

2Ei.O I 26o 

11n1 • Tm appNci6 pour IOfl centre- lvemi cu ocrt • Flbricllion de mtubles. 
I~ d'apec:t Nbln6 • Clous 11 vii liennen 
perllUmlN bien • TllUI ~ boil d6-
bi16 "" bonnl. 

i 5j4'j J f] ~·~:-3.1 ~ '$ :~ :· .• ~--: ~~: 
I ! I 

I . . -·. - ..... 
~ ISIPO ErUndloptngml Melilceae 750 • 0,55 • Se lrlVlle bien, llenl bien • Buu poll Eb6nlslerle • Pllclge • MelUlerit . I I ' I I J I I I I . 

(Assit· Tmbi) .. 5prlgue 850 0,68 • Vemlmgtldl· Prendbllnllpeino Ag111c1ment de llllglSins. . "i -- "--· -- .... ----·-· - - ·-· -·-
(Dive IUleelilleinle·ExcelenlboilPlffoil .i.: .. J .... :--:-.~··· .. -~-· ___ :_' __ ,: 

& Sprigue) pluuppr6cl6 que l'ec:ajou, quolqut IS :5 I :J ' " 3 • 4 : S. -· 

-46 

I 
2'"' 2'"' plus lould. .. ---1 ·-· '._J_ -·-···· -:- ~-----.• 

I I . I ' I I I I I 

TALI (EJoum) E~ Caesll- 1 000. o.eo. Se nv.11 dilficilemenl 1'11111 rllboo Allllilefdlnldel lllllChn d'tlClliel'I - --- ·-; - . - .. ·~ . -· -
:1--

Noier\18 pnilcNe 1 UlO 1,10 lageamllclle·Buullnl·Nlislei 11 It parqult·Trtl grlllde Nsllllncl _I ... ! .. .J .. · .... L _.J _. -'-~- _ _J_·_.;_ 
A ~· de 1rt1 groa "'°"' • r~: Uuut ·A""'*""'"' dwlonnlgt, 1 I I , 1 1 l ' : 1 I 

T 
tlE.g&#lllllll 7750kQUll'lrlfonddewilslef enlnMrledec:hln*ldelef,maNrill · - ·- · · -- ---· -·-·-- --'---·-

2 0 G. Don '"' • ~ • l'h.lllicllt " II.IX .. IOUlllC. COllllNdianl llMlll. lrl• I s ~ I J 1 · 1 ' i NI i I ; 
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2T1 2
... miles. Bois~ -Azob6 IYIC leque YIUX de mlnn et .-.VIUXICUS l'eau. . ? .. . . . . . - ... -'. . 
rO --- . I t I t : I · I t : I I ! 2r• ~:'.~de.=,.~· Ullilltlonp6cialn: Ponll. r Tl ;-1-· --:-·~· 11- -~-,-t-

i 
· TcupllgtllCile ~-- ·--· ---·-· _J_ ... ----·-..._-··---. : . I . I . i i ' I I : I l 

·i·--i--1--·- ~·-·j~-j~]~]_j~J=+1-- ! ~--.+·~ --l··-j··-1 i~::· ·1··1ffi··-i ··-rr·~ l ! :~ . 
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NOMS • Pl.Otes I NOMS 
Nos. I ET 

VERNACUl.AIRES SCIEN11FIClUES 

48 IL01vr" 
(Nlanang) , .. ~ 

49 IZINGANA 
(Alen 96) 

- -· - - - 44-4 
ABURA 

so I CElolorn) It- 5 It 

ANINGRE 
S1 I(~)-

AVODIRE 
S2 I (Asama) 

451 

- - EtT1 

~ 
Ciala 

Jt.IS2 
Anin;leria 
Robusll 

I I i 

POIDS 
OU Ml 

FAMIUES I DE GRUME 
A L'ETAT 
VERTIKG 

I 

DENSITE 
A 1S % 

D'HUMIOITE 

I Aubiac6es I 900 • 950 I o.so 11 o.60 

I Sapolac6es I 850 a 950 I o.so a o.60 

I 
I I 

TRAVAIL ET REMAAOUES 

OtANIA 
53 I COlanial 

Celis j j I I Ar~ de ohia, latie 
TessmlllllU Ulmaales 900 • 1000 0,6S • 0,80 durabllH nalurele 11, boil 

.t 4-2 
IATANDZA 

S4 I (Evouvous) 

KOTO 
SS - I JEloll-Ayous) -

Abzia 
lenuginea 

Plerygola 
ll\ICIOCllPI 

-

56 I CDoukal alricana 

2S 

MAKORE I Tllghemell 

657 ,s, 
LATI • a I 4-t.4-2 

S7 I (Edjin. Edjil) .. ~ sp 

parfait ··~ mal 

Bonne durabililt nalurele 
Mimosaes 900 • 1050 0,60. 0.70 PousMres Irritant• (~ts) 

Sefllllle aux alllquel des 
S1ercutiacies 850. 950 o.~ • 0.10 ~el des Insect• 

0.60. 0.75 
Abrasil .u 9CilQI • Excelleole 

SapolaOMs 850. 1025 durllbi!H natutele; rtsislanl 
• l'lllaque deS lyctus 
et termites 

Se pique el .... .,. lacite-
~ 900. 1000 0.70. 0.80 ment. imprign. n6ce111ire 

i I 

i 

I I ! I i i 

i I 

I I 

I I I I .. 
I 

I ! I ! I ! 
i ··1 ! I I I 

UTILISATIONS 

I 1 ' ! : 
I 

! I 

I i 

I I 

I I .i -
I I : ; I 

I I I I I 

I I I I 

I I i . J 

! I I 

I I I 

I I i 

I I I 1 
. i T 

! . i i I . 
I . I • -·. 

I I I J 
I I i 

.. ~. - .. l 
I I I I -

I 

I : 



POIDS 
NOMS ·PILOT£$ NOMS OU M3 OEN SITE 

Nos ET FAMILLES DE GRUME A 15 % 
VERNAC\Jt.AIRES SCIENTIFIOUES A L'ETAT D'HUMIDITE 

VERT/KG 

OSSANGA PlellOpsis 
58 (Sikon) Hylodendron Combrelletes 950 i 1050 0,70 i 0,80 

S''t 
ONZABILI Anlrocaryol'I 

59 (Angonga) Ktainearun Anlc:ardiaaies 800 i 900 0,60 i 0.70 

SS SS 
EVE USS IQalnedoxa 

60 (Ngon) 413 gabonens'"l 4 J3 INingiac:ees 0,90 i 1,10 

EKABA T etribeftlnia 
61 (EkqHO) bilaliolata ~ 750 a 900 0,55 i 0,65 

652 ,52 
MAM900E Oetaralm 

62 (Amor*) maciocaipunl cesatpniacees 850 i 1000 0.60i0,70 

RIKI() Uapaca 
63 (Assam) guineensis Eupl'c>lblacees 900 i 1100 0,70 i 0,80 

672 67S 
OHIA Cellis 

64 (Odon) mildbraedii ..,4. Ulmac:ffs 900 i 1000 0,75 i 0,85 

MOAM8E JAUNE Enanlla 
6S (Mloo) chloranla Al1ncx\acee$ 850 :I 950 o.50 a o.so 

1si 2.53 
NGANGA Onometra 

66 (Ekop.Ngangal9J hankei tesalpiniacies 1100 i 1200 0,90 i t.00 

5H 1C3S1 _ ... 
800l()A Anopyxis 

67 (Nondongon) Klaineana Rhzoc>horacees 950 i 1100 0,80 i 0,90 

49 4-9 

TRAVAIL ET REMAROUES UTILISATIONS 

et tlOllne p1acages oolores 
ll'nllall0n·weng8. 

S':llgl : 111rque1S, grosse 
rr~ie de billmenl ; 
trnverses Chemin de ler. 

Durabdili nalUrele m8diocre Dtroulage : placage oonlreplaQU8 
el Ires sujet i la piqUre ; SCiage : rnenuisene inteneure 
tra~ement obligatoire moulure. 
avanl utilisation 

Pratiquement PIS exporti SCiage : traverses de chemm 
en grumes de ter impf'Ognies. 

Les bells se c:tislinguenl dlft1· Oiroulage : contreplaqui COISserie 
lemenl de ceux des Andourg. SCiage : menutsene inlineure 

cN!pente. 

Pr8selvalion contre les piqUres Tranchlge : placage, ibinislene 
de lyclus exigM pour les sciagt : rnerUlerie intirieure 
utilisations clans les sciages amenagements. 

Assez bonne durabiliti nat. 9C1age : rnenuiserie extirieure 
resistance i la pournlure, aux charponle, Plrqutl, traverses. 
lennites, bonne impr6gnabiliti 
bells sillcieux + OU - dtsalfutanl 

Fllble <Nrabiliti nalUrelle, Diroulage : placage 
imprignabilile mawaise sciage : mtnlllMnt inlirioure 

lmeublemenl. 
Tranchage : placage 
Sctage : monuisone 1111eneure. 
moulurn, amONlgomonlS inleneurs. 

Poussiefes quelquelois irrllanles. Tranchage : placage ibinistene 
Sclage : traverses de c:hemin 
de ler travaux hydrauliques 
parquet. 

Durabillti nalurelle mediocre. Sc1111)e : lraversn de chemin 
mais bonne impregnabi~te de ler imprjgnles • cons· 

truction lourdes. 

itrenC]th 

Group 

I 

54 

s .t,. 

s 2 

S-' 

$4 

S6 

Sit 

s It 

S2 

Joint bora-
Grou1 bility 

I 

J;I 2~a 
-· 

J 3 1 .. 

J 1 1 

'J~ 3 

2? . 
J ~ 3 ·¥ 

J?> (!) 4 

J4 4 

J2(!; 3·4 

J1 ~-4 

~c:tus 
SUS, 

s 

s 

s 

s 

,.., 

s 

s 

s 

N 

J:. 
UJ 
I 



. 
POIOS 

Strcnqth Joi"t ~ur.a. lyc:tus NOMS • PR.OTES NOMS DU M' DENSITE 
Nos. ET FAMILLES DE GRUME A 15 % TRAVAIL ET REMAROUES UTILISATIONS Group s ... " bility sus. VERNACUl.AIRES SCIENTIFIOUES A L'ETAT D'HUMIOITE 

VERT/KG 

EYOUM 21~ OialilJm SIJI>. Bois silicieux. Tris bonne Tranchlge : placage *1>6nistene 
68 (Mlang) 2 2i '1. ICJ cesa~ 900 a 1200 0,80 i 1,10 durabildi naturelle, r&sistant Sciage : traverses de chemin S3 J 2. .f • 2·3 s 

219 l\~ aux lermites et aux tarets de fer, ponts. 

CORDIA d'Allique Cordia Bonne cklrabilili nature lie. Sciage : 1meublemlnl, ~nisteril. s 7 J4 69 (Ebe) 173 Platyltlyrsa '1"13 BoragiNdes 750 0,40 i 0,60 SUl1ou1 pour le bois colori 
menuiSerie ~·· . 2-3 s 

GOMBE Oidelolia Tranchlge : pllclgl tinilteril 
70 (Ekop-Oc:Jmbe) alricanl ~ 0,60. 0,70 06roullgl : oonlNpllqu6 s 2 Jz Scilgl : menuiserie, am6nlgements 3 s Uo inlirieurs. 

k 
I 



TABLE 4 
HA1D«X>O STRUCTURAL GRADES 

Perelsslble Imperfections Ref Structural No I Structural No 2 Structural No ) Structural No 4 
• 75% 60% 48% 381. 

Knots(sound or unsound oval end errls> 
-.sur_..t not exceeding A of the width of A one-seventh one-quarter one-third thrH•elghth1 
the surface on which they occur c. .. Flgl > 

- - - - sorer holes not essocleted with decay. Up to 
1- die· not exceeding B In eny 100. x 100- B 12 20 Unll•lted Unll•lted 
or equivalent aree. 

Over ,_ dt ... ter or -.re the distance 
between holes ls less then twice their dl ... ter 
as tor knots. 
Tlgl!t qua veins • not exceeding C In aggregate 
No Individual vein exceeding D of the length of 
the piece. Not ext9ndlng fro11 one aurfec:e of the 
piece to another. 
Loose qua veins end shakes • not exceeding 3-.. wide 
Aggregate length not exceeding E of the length of 
the piece. Not extending tro11 one surface of the 
piece to another 
GIMI, leteK or resin pockets and overarowth of 
!!.l!!!x-
length- lndlvldually not exceeding three ti•• the 
wldt~ of the surface on which lt occurs or 3oo. 
whichever ls the lesser 
Width. It on one surface only. lndlvlduelly not 
exceeding F of the width of the surface or 
G tlhlchever ls the lesser 

If extending tro11 one surface to another 
Individually not exceeding Hof the width of 
the surface on which It occurs or J. whichever 
ls the lesser. where It Intersects an end It 
shell be considered es en end split es .. below) 

F 
G 

H 
J 

one-quarter 
12-

one-eighth 
6M 

one-thl rd 
20M 

one-quarter 
12• 

one·hel f 
25• 

one-third 
2o. 

one·helf 
lo-

one-third 
2'-



Peralsslble Imperfections 

Bow Sering end Twist - tbt exceeding the 
values glyen In Tables 7 and 8 
Cupping - not exceeding •- per 5o-
ot width. 
O.Cks. Surface checks-on aurtecea up to 

7,_ wlde·lndlvldually nQt exceeding 
K wide - on surteces exceeding 7,_ 
-wide, Individually not exceeding 
l wide 
Internal checks Projected length S 
lsee Flg. U not exceeding M of the 
thickness of the piece. 

Sloping grain ts .. Flg.1) NDt exceeding 1 In N 
Prt .. ry .~t and ter•lte galleries 

vane want end sapwood susceptible to~ 
~ 

Not exceeding In aggregate or individually P 
of the cross sect tonal area 
Not exceeding one-third ot the thickness 

Heart and heart shakes ""8re the ... 11er 
dl..nslon is less than 17,_ - not per•ltted, 
w.re the ... uer dimension la 17' - or 110re 
provided that they are In the •lddle third of 
the cross section ot the piece 
Included bark - intersecting an end, Individual 
strends not .ore than Q long 
NDt Intersecting an end tut within 6oo.. of an 
end-, tncUvidual strands not exceeding R long 

Ref 

K 

l 

M 

N 

p 

Q 

R 

TABLE 4 (contd) 

HARDWOOD STRUCTURAL GRADES 

Structural No I 

7'1 

2 ... 

,_ 
OM-quarter 

Strucutral No 2 
601 

Unll•lted 

Unllalted 

one-third 

'' 10 
On the surface only and alight 

one-tenth one-fifth 

Not per•l tted 7,_ 
Not per•ltted "o. 

Structural No J 
481 

Unll•lted 

Unllalted 

one·hlll f 

8 

one-~uarter 

150. 

loo. 

Strucutral No 4 
'81 

Unll•lted 

Unll•lted 

two-thirds 

6 
Not greater 
than allowance fo~ 
wane and want 

one-quarter 

200-

400-

c
a-



TABLE· 4 (contd> 

P.ralssfble Iapertec:tlons Rat Structural No 1 Structural No 2 Structural No 3 Structur•l Ho 4 

751 601 481 381 

Included berk • Hot lnter~tlng en end end 
not wl thin 600aa ot •n •nd but wl thin the 
alddl• helf ot the depth • lndlvlduel 
strands not exceeding S long and not less s " 300• 600M eoo.. 
than XIOllll apart. 

Not Intersect Ing en end and not wl~n 
600aa ot an end but outside the alddla,ot 
ot the depth • lndlvldual str•nd• not 
exceeding T long and not less than loo- T 300M 600. Unllalted 1t Unll•lted 1t 

apart. 
tlght tight 

End splits equal In •ggreoat• to u tl•• u Not per•l tted 1 '·' '·' 
the tac• width or V, whichever ls the " 100• 150.. 150M 

les!'er. 
I 

I:-..., 



ILLUSTRATIONS OF IMPERFECTIONS 

(•) 0.nerel slope meaaurld = • : b 

te ... th JW 

(b) Stope "·' • : b 

SLOPE OF GRAIN 

.. ,v ..... -

, 

SIH of Internal cheek ::: S 

_ _ _ _ _ SIZE _OE 
INTERNAL CHECKS 

WANT, WANE ANO SAPWOOD 

Fig. 1: lllustratio~s of imperfections 

A&: ROUND 
8 = OVAL 
C = SPIKE OR ARRIS 
SIZE a It 

KNOTS 

SIH of 1um pocket 
or 1um vein = S 

GUM POCKETS AND VEINS 

.,,;, 

~ 
C» 

I 



• 
1.1 
l·' J.o 

J.6 
4-1 
'·I 
j.4 
6-0 
6-6 

7.1 
7.1 .. , 
f-0 

- 49 -

Slrinc = d (see Table 7 fO! values of fl) Bow = d (see Table 7 foC' values of d) 

SPRING BOW 

Fib 2 Sprine:. and Bo~ 

TABL£:·7 
MAXIMUM PERMISSIBLE SPRING OR BOW 

Maim•• pamilliMc .,ciac « .._ t.· - , 

"'idda W (foe spriac) « daicbca T (foc llowJ. -
·---....------.--~-~-----------------------------------........_ __________ ___ 

31 I so I 75 1 1.. ! 115 ! 151 I 115 I - I ns I 2SO I : 115 I 300 ! 
10 
20 
JS 

so 

'° 70 

7S 
IO 
IS 

'° 100 
IOS 

110 

10 
u 
1S 

u I 4S 
so 
SS 

"' 6S 

10 I 1S 
IO . 

IS I 

1 
12 
If 

1S 
1S 
JO 

I 

~I 
60 I 

6S ' 
i 

70 ! 
I 

s I ; i : J,s I !,· 
1: I 11 ' 

20 I 16 u 11 I 10 
11 21 II 16 14 
JO I lf I l' 11 II 

'° 's 
4S 

J6 JO 
's ,, 
'S 4S 

26 
JO 
39 

lJ 
21 
J4 

I 

so I so 
sc; so 

: I : I 
,, 
so 
SS 

~I 

60 I 
SS I 
60 I :1 

I I 

l l 

' ' 6 6 

9 I 
11 II 
" 14 

20 II 
2S 21 
JO 17 

J6 J2 '° JI so ; « 

SS i SO 

I 
J 
s 
7 

' 10 
IJ 

' 17 
20 

' 1S 

1' 
' J4 

' '° 
" 

NOTE: 'The limi111~s on di51otiion hnc wen 1tovcmcd by considerations of .,;.oduction 
and utilization within the con~irainrs of the principles of 51niClural adequacy as 'let down 
in Arpcndi1 Ci of AS 17!n 

(AS 20o2) 

l 
J 
s 
1 

' 11 

u 
19 
lJ 

27 
J2 
J7 

,1 I 

JSO 

I 
J 

' 
6 
I 

10 

IJ 
16 
19 

13 
27 
JI 

36 



- 50 -

Wd 
10 

Mulmum permissible twist W 1~ d ( ... Teble B br Blues of d) 

Fig. 3 lWIST 

TABLE 8 
MAXIMUM EQUIVALENT TWIST 

.,_.._ .... ...._ twt.r, ti m/lt m ..... of flec9 ...._ 
L nim..r.-

• 31 51 75 1M w ue 
1.1 1·6 1.2 0.1 o.6 o.s 0-4 
2-4 2.1 1.6 1-1 0.1 o.6 o.s 
J.o 2.6 . 1.0 1.3 1-0 0.1 0.7 
J.6 J.1 l-4 1-6 1.2 1.0 0.1 
4.2 J-6 2.1 1.1 1-4 1.1 o.t 
4-1 4.2 3.2 2-1 1-6 1.J 1.1 
j.4 4-7 3-6 2.4 1.1 1·4 1.2 
6.0 j.3 4.0 2.1 2.0 1.6 1.3 
6.6 s.1 4.4 2.t 2.2 1.1 [.j 
7.2 6.J 4.1 3.2 2.4 .. , 1-6 
7.1 6·1 s.2 3.5 2.6 2.1 1.7 

NOTE: Tbc limiwioas oia dislonion bavc bcas aovcmcd by eoasidcra&ions of 
produc&ioa lftd utilization within die coosuaiaes of die priacipla of scruc&unl 
adequacy u set down ia Appcaclix 0 of AS 1720. 

{AS 20(:S2) 
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