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-height of 26 metres
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Heartwood
Pith v
Mature timber, the heart of the tree, Growth ng :
the centre of the tree: : A concentric ring divided into
soft and pithy. provides strength of the tree. Usually earlywood and latewood indi-
a distinctive darker colour than the cating the amount of wood
sapwood. added to a tree’s diameter

in one growing season

Ray

Carries nutrients
laterally through
the wood; also

ptores nutrients

Sa
Active part of the
tree’s wood through

Bark
Insulates tree

| which water and
againot temper- | minerals are con-
ature extremes; I ducted from the
keeps sapwood | | roots to the leaves;
and phloem from I algo stores nutri-
drying out I ents and helps to
support the tree
Phloem (Bast) Cambium
The inner bark. Thin and spongy layer, A thin layer of living
carries dissolved sugars and growth cells between the bast

hormones from the leaves to other parts and the sapwood



MaAak’n kat okAnpn EuAcsia
To podaxo E0A0 civot EDAO ATO YLIVOOTEQ LA OEVTOX
OTWG Ta uwvoopa. H paionn Euieta elvat 1 anyn
neptnov Tou 80% TG TAYHOOULAG TANAVWYNC EDAELAC.

Mapadeiyyata:
*[levkKo

*‘EAaTO
*Kedpog
*EpuBpeAdtn

Xapaktnplotika:
*>uvnOwc o eAadpLa Kal EUKOAOdOUAEUTH
ELAeia Kevtpa mapaywyng eivat n teploxn
*Ta devipa HEYyaAwvouy ypryopa > NG BaAtikng (cupmeplAapBavopevng
$Onvotepn Euicia NG 2Kavowvapiag kat tng Pwolag) kaun
*XPNOIHOTIOLEITAL OE KATAOKEVEC, EUAOTEXVIEC, Bopela Apeplkn
xaptoflopnxavia

http://en.wikipedia.org



To okAnpo EVAO sival EVA0 amo MAaTUPUAAa deEvTpa (ayyelooTepua)

MNapadeiypata:
*Apuc (BeAavidla)
*O&a

*Kapudla
>dpevdauog

*Tik

Xapaktnplotka:

*2UVNBWC TILO MUKV, OKANPN Kal avOeKTIKA ' '
Euleia »Ta okAnpa EUAa dev sival

*MeyaAUtepn dapkela Zwnc kat uPnAotepn ATIAPAITNTA TILO OKANPQ ato Ta

avtoxn HaAaka EUAQ.

*XpnolJoTtoleital o€ matwparta, EMmUTAQ,

Glakoopnon >Kat otic 300 opAdEC UTIAPXEL
dlaKUPAvVOon OoTNV TIPAYHATLKN
oKANnpoTNTa tou EUAOU.

http://en.wikipedia.org



»To €0ho, avtl va elvart éva oyeTind GLPLTIOYEC DALKO OTWS O YALRAG N TO
OUVEOOEUX, ATOTEAELTAL BAOIUY ATTO TOAAEG CWANVOELOELS IVEG

[TolAeg 1610TNTEC TOL ELAOL OYETILOVTOL APECK UE TV OOUN
TOU

http://www.boeingconsult.com/



Toetg ndpteg natevbovoelg

Alapunkng katevBuvon

Alapnkng: NMapdaAAnAn tpog tov aéova Tou KopHoU.

AKTWVIKN: KateuBuvon amo to KEvTpo Pog Tov PAoLo, dnAadn KABeTn oToucg
dakTuAioucg avarmtuéng.

Edamntopevikn: KateuOuvon mapaAAnAn otoug daktuAioug avantuéng kat Kabetn
OTNV OKTIWVIKNA.



KdaOeta otig lveg - acOeveg 1

http://www.boeingconsult.com/tafe/mat/Timber/HowTreeGrows-
OH.htm



[Tonvotnta

enmNEEALETAL ATO TO TAYOG TWV
UVTTAOWY

120-1200 kg/m3

» emnpealetal ano TNV
> uypaoto

C2C TLUVOTY T AVUPEQETAL TTEQLENTINOTYTA O

vypoota ton pe 12%

Peter Domone & John Tllston, 4% Edition,
‘Construction Materials — Their Nature and behaviour ¢
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IToxvotnTo

» Ot TLEG TILUVOTNTUG EXTLLMVTOL YL TEQLEXTIHOTNTA o8 bypaia 12%
m

,ﬂ':;

Ot Tipeg TOXVOTNTHG Ylor OLLPOQETINY] TIEQIEATIHOTNTH OF LYQAGLN
pogel va extipm st av yvwpilovpe v oyxopeTELHy] S1GTOAN

@ 1+0.01@

Mada EuAsiacg os
TIEPLEKTIKOTNTA vypaciag y

Mdada EuAeiag og pndevLIKN LYPACH

[MeplekTikOTNTA O Lypacia %

Peter Domone & John Illston, 4" Edition, ‘Construction Materials — Their Nature and behaviour



IToxvotnTa

(v)=@)1 + 0.015,)
‘Oykocg uAciag oe /

TIEPLEKTLIKOTNTA vypaciag

‘Oykocg EuAsiacg oe
HNOEVLIKN TIEPLEKTIKOTNTA LYPACI

OyYKOUETPLKI cuppikvwaon/
dloykwon %

Peter Domone & John Illston, 4" Edition, ‘Construction Materials — Their Nature and behaviour



: m
IToxvomntae p = —

my  my(1+0.01x)  (1+0.01p)
v, v,(1+0.01s,) Po (1 +0.01s,)

Pp =

Katd mpooeyylon #xavovac:

H monvom o avgaveton st 0.5% yoe 1% adénon g vyoaotog

Peter Domone & John Illston, 4" Edition, ‘Construction Materials — Their Nature and behaviour



ITeptextinomnta ™G EuAeiog os vygaaia (W)

Minit — Mpg
L= x100
mﬂd

Minir  Aoynn pala Setypotog Euletog

Maq Mala Evreiag petd and énpavorn otoug 1050 C

(OAo 10 vePO gyetl aarpebet)

Peter Domone & John Illston, 4" Edition, ‘Construction Materials — Their Nature and behaviour



«[1paovn» EuAsia — Zwvtavo dOEVTPO

»H vypacia tou mpactivou EVAou sivat vPNAR(60-200 %)

(YTtapxel vepO OXL HOVO OTNV KUTTAPLKI KOAOTNTA AAAA KAl HECA OTO
KUTTAPLKO Tolxwpua)

Peter Domone & John Tllston, 4% Edition, ‘Construction Materials — Their Nature and behaviour



Botanical name Moisture content %

Heartwood Sapwood

Hardwoods

Betula lutea 64 68
Fagus grandifolia 58 79
Ulmus americana 92 84
Softwoods Softwoods:

Pseudotsuga 40 116 Moisture content in sapwood

menziesii

almost twice the moisture

Tsuga 93 167 content of heartwood
heterophylla

Picea sitchensis 50 131



Enidouor vyouatog
Znueio kopeauov (FSP)

To onpeio kopeopou (FSP) eival n TtEPLEKTIKOTNTA O€ Lypacia otnv
ottola adatpeital OAo To eEAcVBEPO VEPO - OL KUTTAPLKEC KOWNOTNTEQ
elval KeEVEC - AAAQ Ta KUTTAPLKA Tolxwpata eEakoAouBouv va gival
AP WC KOPECHEVA. Above FSP

Boundary water
At FSP

Free water

Below FSP

AwadpEpel avaloya pe Tnv EVAsia
aAAd pmopei va BewpnBOei 28% MeEPLEKTIKOTNTA O LYpaPi

http://timber.ce.wsu.edu/ —



Enidgaom vyouaiag
» Metwpévn avtoyn oe OMdn vTod VPN vypaola

onpeio kopeopoL (FSP)
Fiber saturation point:
28% Moisture content

80 —

20 —

Compressive strength (MPa)

10 L

i 1 1
20 40 60 80 100
Moisture content %

High moisture (above 20%) - Fungt attack can cause a great damage



Aguaipeon vyouaiog - Evoovoy

—fpavon otov agpa: n énpaveon E”T.,%wih i
NG EUAeiag pe tnv €kBeoN TNG : e
OTOV agpa.

»> O puOuog Enpavorg e€optatat and Tig
UM U TOAOYIMES cLVENKEG naL Ao ™Y nivnom
ToL aepa (Enbeom oTOV AVENO).

»H ehdytotn neptentindTtar o8 LYEAGLX TOL
umopet v enttevybet nabopiletor anod ™)
YOUUNAOTEQN GYETINY] LYQACLX TOL UAAOKALOLOV

http://clounaghtechnology.wordpress.com/



Enpavor og uABovo:
Muwx pebodog yiox v emttaryvvon g
Enoavorg tonobletwvtag v EuAeia oe

EnoavtneLo

» Eleyyopevn Ospponpacio & vypoota

» > xedbv OAn M epnopnn Eulela Tov xdoROL amoénpatvetal oe Blopnyavinong
1M Bvoug.

> OL Y0OVOL GTEYOUATOG eVl GNUAVTING UEOTEQOL OTY]

ovpBatinn Enpavor oe uABavo

» -H &npavon tou paAakoV EVAoUL pTtopEi va eTtiteuxOel o€ 4-7 NUEPEC
» - To oTEyvwpHa Tou okANPoUL EVAOUL JlapKel Tpelg popECTIEPLOCOTEPO
arto To HaAako VAo

http://clounaghtechnology.wordpress.com/y



Hitoxot KiBavor

» Xopnho #do10¢ Aettovpylag.

» Xopnhég neptBolhovingg

ETUTTWOELC.

» Xopnin tay o

o

http://www.jonathan-guest.co.uk/solar-kiln.htm



IToupupogywaetg — AAAoyeg AOYw LYQAGIAG

2voTOA ENpavers:
H peiwon twv 6ieotaoewy AOY® ATWASING DYQXAGINS

Awxpnnng < Eyxaooa

/ N\

anTvViny] ovEEinvwaon ~ 60 - 70 % spanTopeviny] oLEEIXVWOY

Peter Domone & John Tllston, 4% Edition, ‘Construction Materials — Their Nature and behaviour



Botanical name Commercial name Transverse Longitudinal

Tangential Radial
Chrophora excelsa Iroko 2.0 1.5 <0.1
Tectona grandis Teak 2.5 1.5 <0.1
Pinus strobus Yellow pine 3.5 1.5 <0.1
Picea abies White wood 4.0 2.0 <0.1
Pinus sylvestris Redwood 4.5 3.0 <0.1
Tsuga heterophylla Western hemlock 5.0 3.0 <0.1
Quercus robur European oak 7.5 4.0 <0.1
Fagus sylvatica European beech 9.5 4.5 <0.1

Peter Domone & John Illston, 4" Edition, ‘Construction Materials — Their Nature and behaviour



Oeppuikn OLAOTOAN

Timber Coefficient of thermal expansion

(x10°6)

Longitudinal Transverse

Picea abies (Whitewood) 5.41 34.1
Pinus strobus 4.00 72.7
(Yellow pine)

Quercus robur 4.92 54.4

(European oak)

Transverse > Longitudinal expansion

Peter Domone & John Illston, 4% Edition, ‘Construction Materials — Their Nature and behaviour ¢



EpeAkuopog-OAn

N\

Tension

Stress

Compression

Strain

Peter Domone & John Tllston, 4" Edition,
‘Construction Materials — Their Nature and behaviour ¢



'Ogto avaroyag (LoP): Xnpeio sxxivnong TG I YORMIANG
GLULTIEQLPOQAG

Limit of proportionality

A

Stress

Tension: 60% of the ultimate load

Compression: 30 - 50 % of the ultimate load

Compression

Peter Domone & John Tllston, 4 Edi%gg,l :

‘Construction Materials — Their Nature and behaviour ¢



BS EN 338:2009

SOFTWOOD

Cl4 Cl6 Ci18 C20 (C22 (C24 C27 (C30 C35 C40 (€45 C50
Tension parallel (Mpa) 8 10 11 12 13 14 16 18 21 24 27 30
Tension perpendicular (Mpa) o4 04 04 04 04 04 04 04 04 04 04 04
Compression parallel (IVIpa) 16 17 18 19 20 21 22 23 25 26 2/ 29
Compression perpendicular (Mpa) 2 22 22 23 24 25 26 27 28 29 31 3.2
Modulus of Elasticity parallel
(mean) (GPa) 7 8 9 9.5 10 11 115 12 13 14 15 16
Modulus of Elasticity perpendicular
(mean) (GPa) 0.23 0.27 03 032 033 037 038 04 0.43 047 05 0.53
Density (kg/m3) 290 310 320 330 340 350 370 380 400 420 440 460

Parallel to the grain

Tensile strength (MPa): 8-30 MPa

Compressive strength (MPa): 16-29 MPa

Modulus of Elasticity (GPa): 7-16

Tensile strength (MPa): 0.4 MPa

Perpendicular to the grain

Compressive strength (MPa): 2-3.2 MPa

Modulus of Elasticity (GPa): 0.23-0.53




BS EN 338:2009

HARDWOOD

D18 D24 D30 D35 D40 D50 D60 D70
Tension parallel (Mpa) 11 14 18 21 24 30 36 42
Tension perpendicular (Mpa) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Compression parallel (Mpa) 18 21 23 25 26 29 32 34
Compression perpendicular (Mpa) 7.5 7.8 8 8.1 8.3 9.3 10.5 135
Modulus of Elasticity parallel
(mean) (GPa) 9.5 10 11 12 13 14 17 20
Modulus of Elasticity perpendicular
(mean) (GPa) 0.63 0.67 0.73 0.8 0.86 093 1.13 1.33
Density (kg/m3) 475 485 530 540 550 620 700 900

Parallel to the grain
Tensile strength (MPa): 11-42 MPa

Compressive strength (MPa): 18-34 MPa

Modulus of Elasticity (GPa): 9.5-20

Perpendicular to the grain

Tensile strength (MPa): 0.6 MPa

Compressive strength (MPa): 7.5-13.5 MPa

Modulus of Elasticity (GPa): 0.63-1.33



Timber

» Glulam - Glue laminated

»LVL - Laminated Veneer Lumber
» PSL - Parallel Strand T.umber
»OSB - Oriented Strand Board
»LSL - Laminated Strand Lumber



Glulam (emxoAlnTn EuAeior)

Glued laminated timber: Structural timber composed of timber
layers bonded together with durable, moisture-resistant adhesives.

Density 450 kg/m3

Very high strength
and Stiffness

Improved Fire performance

Vi i
Curved timbers
»Long spans

Bridge beams, floor beams,
www.carpenteroakandwoodland.com headers, complex arches



Glulam

» Columns

> Beams

» Curved arched shapes
» Bridge beams

Connections are usually made
with bolts or plain steel dowels
and steel plates.

http://en.wikipedia.org

www.carpenteroakandwoodland.com



Laminated Veneer Lumber (LVL) (X1pwoetg
NOLTTAOL L)

Laminated veneer lumber (LVL) is a composite of wood veneers glued with a
durable adhesive with the grain running parallel to the main axis of the member

Advantages :

* High strength

* Good for long spans with minimal deflection (ideal for
roofs)

Applications:

* Framing
* Trusses (high tensile strength)

e Beams

* Used when finished appearance is not important

http://www.jewson.co.uk/en/download/products/timber/Lami
natedVeneerLumber.pdf

http://www.nzwood.co.nz/



Parallel Strand Lumber (PSL)
(ToL@dAANAEG IVEG)

Parallel strand lumber (PSL) is manufactured from long strands of wood veneer that
are laid parallel to one another and adhered

Advantages:

* High strength

* Itis much less likely than conventional lumber to
twist, bow or shrink

* Good for long spans with minimal deflection (ideal
for roofs)

Applications:

* Heavily loaded columns and beams

* Used when finished appearance is important

*PSL is used in the same applications as LVL

http://en.wikipedia.org/ http://buildipedia.com/ http://www.trada.co.uk



Oriented Strand Board (OSB)

(TQOGUVATOMOUEVY] LOQLOGAVIOX)

Oriented Strand Board (OSB) is formed by layering strands (flakes) of
wood in specific orientation.

Advantages :
* No internal gaps or voids

* Water resistant

Applications:

e Furniture

AR AT AT .
W TATISIOERPTON < e * Construction: Walls, floors and roofs

)

http://www.sslumbr.com
http://en.wikipedia.org/



Laminated Strand Lumber (LSL)
(emrorn Ty tvo&vieio)

Laminated strand lumber (LSL) is manufactured from strips of wood

that may be too weak, small or misshapen to otherwise be cut into solid
joints and studs, pressed together.

Advantages :
» Stronger and straighter than traditional lumber

* Good for long spans with minimal deflection (ideal for
roofs)

Applications:

* Roof and floor beams

* Door and window headers
* Framing

* trusses

L SL is similar to LVL but it uses smaller
veneer and it is similar in appearance to OSB

http://www.lpcorp.com http://en.wikipedia.org/ http://www.networx.com/



* https://www.youtube.com/watch?v=v3JqSsc8ZKk



https://www.youtube.com/watch?v=v3JqSsc8ZKk
https://www.youtube.com/watch?v=v3JqSsc8ZKk
https://www.youtube.com/watch?v=v3JqSsc8ZKk

	ΞΥΛΕΙΑ��
	ΞΥΛΕΙΑ
	Διατομή κορμού δέντρου
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Πυκνότητα
	Πυκνότητα
	Πυκνότητα
	Περιεκτικότητα της ξυλείας σε υγρασία (μ)
	«Πράσινη» ξυλεία – Ζωντανό δέντρο
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Αφαίρεση υγρασίας - Ξήρανση
	Slide Number 19
	Ηλιακοί Κλίβανοι
	Slide Number 21
	Slide Number 22
	Θερμική διαστολή
	Εφελκυσμός-Θλίψη
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Glulam (επικολλητή ξυλεία)
	Glulam
	Laminated Veneer Lumber (LVL) (Στρώσεις καπλαμά)
	Parallel Strand Lumber (PSL) (παράλληλες ίνες)
	Oriented Strand Board (OSB) (προσανατολισμένη μοριοσανίδα)
	Laminated Strand Lumber (LSL) (επικολλητή ινοξυλεία)
	Slide Number 35

