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Wood is a natural material
of biological origin

wood is renewable
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using wood to save forests!

Prof. J. Natterer
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Hughes H-4 Hercules ("Spruce Goose"), 1947



Yogunluk

Agag Tiirii
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moisture content
definition:
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Tangenziale | Radiale | Longitudimale

specie Legnosa (I Iy 0
Conifere Europee | (.24 (.11 0.0
Querciae kagmo | 040 | 0.0 0.0l
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ELEMENTI PROTETTI CONTRO LE INTEMPERIE
- in locali ben aerati e ben riscaldati 0,10 +0,02
- in locali ben aerati poco riscaldati in inverno 0,13 +0,02
- in locali ben aerati non riscaldati in inverno 0,15 +0,03
- al riparo, all’aperto 0,17 +0,05
ELEMENTI PARZIALMENTE PROTETTI CONTRO LE INTEMPERIE
SEZIONI PICCOLE:
- con forte iraggiamento solare 0.14 +0,05
= con debole irraggiamento solare 0,16 +0,04
SEZIONI MEDIE:
- con forte iraggiamento solare 0,12 +0,04
- con debole iraggiamento solare 0,15 +0,04
ELEMENTI DIRETTAMENTE ESPOSTI ALLE INTEMPERIE
SEZIONI GROSSE:
= mediamente 0,18 10,06
- in superficie 0,20 +0,08
ELEMENTI UMIDI
= in locah umidi, mal ventilat da 0,24 fino a saturazione
ELEMENTI IMMERSI oltre la saturazione
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Fig. 12.39 — Collegamenti meccanic e possibilita di fesssurazione









Sinif 1

Sinif 2

Sinif 3

Sinif 4

Sinif 5

Cok dayanikli (> 25 yil)

Dayanikl (15-25 yil)

Yari dayanikli (10-15 yil)

Az dayanikli (5-10 yil)

Dayaniksiz (< 5 yil)

Ahsapta mantarlara karsi dogal dayanim siniflari
(Oz odun ve toprakla temas esas alinmistir) (TS EN 350-2)

Yalanci Akasya, Teak, Afzelia, Makore, Okan, Mansonia, Iroko, Bilinga, Green Heart, Afrormosia, Paduk

Ardig, Porsuk, Kestane, Sapli Mese, Anjelik, Kosipo, Sipo, Bosse, Bubinga, Mutenye, Azobe, Iroko,
Wenge, Amerikan Maunu

Sarigam, Melez, Douglas goknari, Ceviz, Sagl Mese, Tiama, Kosipo, Sapelli, Sipo, Afrika maunu,
Goknar, Ladin, Karagam, Sarigam, Radiata Cami, Melez, Douglas goknari, Karaagag, Hickory, Kirmizi

Amerikan Mesesi,

Radiata cami, Akgaagag, Kizilagag, Hus, Gurgen, Kayin, Disbudak, Kavak, lhlamur

Prof. T. Dindar









Emprenye
edilebilirlik
sinifi

(1) Kolay
emprenye

(2) Yari kolay
emprenye

(3) Zor Emprenye

(4) Cok zor
emprenye

Kereste basing altinda kolayca tam olarak emprenye edilebilir

Tam emprenye miimkiin degil, ama 2-3 saat sonra yumusak odunlarda
6 mm’den fazla niifuz edilebilir. Sert odunlarda ve 6zodunda ise daha
buylk oranlarda niifuz etmesi miimkiinddr.

3-4 saat basing etkisiyle 3 mm’den 6 mm’ye yanal nifuz mimkin

3-4 saat basing altinda birakildiktan sonra boyuna ve enine gok az
miktarda nifuz mimkin olur.

Agag Tiirleri

Karagam diriodunu, Sarigam diriodunu, Akgaagag, Kizilagag, Hus,
Glrgen, Kavak diriodunu, Mese diriodunu, Karaagag diriodunu, Kayin

Goknar, Hus, Kestane diriodunu, Disbudak, Ceviz diriodunu, Karaagag
6zodunu

Goknar, Ladin, Ceviz 6zodunu, Kavak 6zodunu

Melez, Ladin, Karagam 6zodunu, Sarigam 6zodunu, Douglas goknari,
Kestane 6zodunu, Mese 6zodunu

Prof. T. Dindar
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Stress-strain relationship for
small clear specimens
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(structural) timber
is material with «defects»







slope of grain

M. Togni- EMail: togni@unifi.it
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Carico

-

50 mm
Campioni di legno netto

Carico

0

Freccia

Campioni di legno strutturale

0 Freccia

(da Stieda, 1986)




timber is «variable»...
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The wood is CLASSIFIED
according to
resistant quality o

Signification des symboles utilisés dans les figures 27 & 29:

Q : somme des «gj»: pour les bois équarris on les compte sur une surface rectangulaire définie par la hau-
teur de la face et par une longueur de 150 mm paralléle a I'axe de la piéce; pour les bois ronds on les
compte sur une surface courbe définie par le quart du périmétre et une longueur de 150 mm paral-
lele & I'axe de la piéce

a :distance entre les tangentes au nceud, paralléles aux arétes

b :largeur

d : diametre moyen

h : hauteur ou épaisseur

i :1,23...n

n :nombre des nceuds pris en considération

q :rapport entre «a» et la largeur «b» ou la hauteur «h» correspondante.
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Figures 27a, 27b et 27c  Mesure de la nodosité des bois équarris et des lattes
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Figures 28a et 28b Mesure de la nodosité des planches




knots— single

minimum knot diamete/ dimension
of the side where it is visible

A=max(a1;az;a3j
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Analysis of statistical methods for the determination of characteristic values of
Italian red spruce (Picea abies)

J.W.G. van de Kuilen'?, A. Ceccotti'

'CNR-Ivalsa, San Michele all'Adige, Italy,
*Delft University of Technology, Delft, the Netherlands

Table 1. Samples of Italian spruce over 13 year span.

Sample Year No. S1Zes
width depth length test length
I 1993 215 90 150 4000 2700
2 2003 45 45 70 1400 1260
3 2003 50 45 70 2000 1260
4 2003 45 70 110 2200 1980
5 2003 45 85 150 3000 2700
6 2004 45 90 150 2200 2100
7 2004 45 90 145 2200 2100
8 2004 42 90 145 2200 2100
9 2004 24 125 260 4000 JE00
10 2004 T8 75 200 4200 3200
| ] 2004 12 90 250 4200 3200
12 2005 48 60 150 3000 2700




Table 2 Visual grades and vield for each subsample.
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Timber population:

*species
*source
*grade
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Softwood species

Hardwood species

C14 cC16 c18 c20 CcC22 c24 c27 C30 C35 C40 c45 C50 D18 D24 D30 D35 D40 D50 D60 D¥o
Strength properties (in N/mm~)
Bending STk 14 16 18 20 22 24 27 30 a5 40 45 50 18 24 30 35 40 50 60 TO
Tension parallel frox a 10 11 12 13 14 16 18 21 24 27 30 11 14 18 21 24 30 36 42
Tension perpendicular Frook 0,4 0.4 0,4 0,4 0,4 0.4 0.4 0,4 0.4 0.4 0.4 0,4 0,6 0.6 0,6 0,6 0.6 0,6 0,6 0,6
Compression parallel Feox 16 17 18 19 20 21 22 23 25 26 27 29 18 21 23 25 26 29 32 34
Compression perpendicular F 00k 20 2.2 22 73 2.4 25 26 27 28 29 3.1 32 7.5 7.8 8.0 8.1 83 93 | 105 135
Shear Fo 3,0 3,2 3,4 3.6 3.8 4.0 4.0 4.0 4.0 4,0 4.0 4.0 3.4 4.0 4.0 4.0 4,0 4.0 45 5,0
Stiffness properties !iﬁaw ’::T_ Cl__ _SS S
Mean modulus Ec:mean 7 8 9 9.5 10 11 11,5 12 13 14 15 16 9.5 10 11 12 13 14 17 20
of elasticity parallel
5 % modulus of Esos 4,7 5.4 6,0 6,4 6,7 7.4 T 8,0 87 94 | 10,0 | 10,7 8 8,5 g2 10,1 | 109 | 11,8 | 14,3 16,8
elasticity parallel
Mean modulus Eco.mean 0,23 0,27 0,30 0,32 0,33 0,37 0,38 0,40 0,43 0,47 0,50 0,53 0,63 0,67 0,73 0,80 | 0,86 0,93 1,13 1,33
of elasticity perpendicular
Mean shear modulus Gmean | 0,44 | 05 | 0,56 | 0,59 | 0,63 |lose | 0,72 J 0,75]] 0,81 | 088 | 0,94 | 1,00 | 0,59 | 062 | 0,69 | 0,75 | 0,81 | 0,88 | 1,06 1,25
Density (in kg/m?)
Density fale 290 310 320 330 340 350 370 380 400 420 440 460 475 485 530 540 550 620 T00 900
Mean density Pmean 350 370 380 390 410 420 450 460 480 500 520 550 570 580 540 650 660 750 840 1080

NOTE 1

NOTE 2
65 %.

NOTE 3
NOTE 4
design codes.

Timber conforming to classes C45 and C50 may not be readily available.
Characteristic values for shear strength are given for timber without fissures, according to EMN 408. The effect of fissures should be covered in

WValues given above for tension strength, compression strength, shear strength,
perpendicular to grain and mean shear modulus, have been calculated using the eguations given in Annex A. -
The tabulated properties are compatible with timber at a moisture content consistent with a temperature of 20 C and a relative humidity of

5 2% modulus of elasticity, mean modulus of elasticity




CLASS

EN 1912;
Structural Timber.
Strength classes.
Assignment of
visual grades and
species

Strength
Class

Grading rule publishing
country
(Grading standard)

Grade

Species

Commercial name

Source

C24

Austria
(ONORM B 4100-2)

G.BH

Spruce, Pine, Fir, Larch

CNE Europe

France
(NFB 52001-4)

CF22

Whitewood, Douglas fir

France

GRADE

Germany S10 Spruce, Pine, Fir, Larch CNE Europe
(DIN 4074-1)
Nordic Countrics T2 Redwood, Whitewood NNE Europe
(INSTA 142)
The Netherlands B Spruce + fir NC Europe
(NEN 5466)
UK SS Redwood, Whitewood ~*~ CNE Europe
(BS 4978) SS Douglas fir, Larch, USA +
Hem-fir, S-P-F Canada
SS Southern pine USA
SS Parana pine Brazil
SS Pitch pine Caribbean
USA + Canada J + P Douglas fir, Larch, Hem-fir, USA +
(NGRDL+ NLGA)  Sel S-P-F Canada

Strength class C 24, assignment of visual grades and species according to

CEN/TC 124.215.

CNE Europe: Central, North & Eastern Europe
NNE Europe: Northern & North eastern Europe
NC Europe: Northern and Central Europe.
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correlations between mechanical properties

Density and bending strength
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Grading parameter Correlation with

T Juo Jea
Knots 0,5 0,6 0.4
Slope of grain 0,2 0,2 0,1
Density 0,5 0,5 0,6
Ring width 0,4 0,5 0,5
Knots T ring width 0,5 0,6 0.5
Knots + density 0,7 -0,8 07 - 0.8 0,7 - 0,8
Modulus of elasticity £ 0.7 -08 0,7 -08 07 -08
E + density 07 - 08 07 - 0,8 07 -0,8
E + knots > 0,8 > (.8 > 0,8
Table 1 Correlation coefficients between possible grading characteristics and strength

properties according to Glos (1993). Species: European spruce.



strength grading machines
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Prof. J-W van de Kuilen







to be continued...



