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branches

The leaves produce

nutrients 1o
feed the tree b

photosynthesis.

THE LIVING TREE

In order to appreciate the properties of wood and how it is
worked and finished, it is worthwhile understanding something
of the way trees grow.

Trees form an important division of the plant kingdom knawn
as the Spermatophyta (seed bearing plants ). This division is
subdivided into Gy permac and Angiospermae. Gymno-
sperms are needle-leaved coniferous trees commonly referred
to as softwoods. Angiosperms are broadleaved trees known as
far and may be either deciduons or evergreen.

W ; A

% Trunk
The trunk support
the leaf-benring
branches andis
the main source

Root systen

the ground,

Broadleaved trees

Needleslea ved trees.

of wood,

The rdotsthft anchor |
the free also absorb =
water and mineralsfrom

The structure of a tree

A typical tree has a main
stem, known as the bole or
trunk, which carries a
crown of leaf-bearing
branches. A rool system
anchors the treein the
ground and absorbs water
and minerals to sustain the
tree. The trunk carries the
sap from the roots via the
the leaves.

Food storage
Evaporation from the leaves
draws the sap through
minute cells which form

the structure of the tree.
Carbondioxidein the airis
taken in by the tree through
poresin the leaves known

as stomata. The food pro-
duced by the leavesis dis-
persed to the growing parts
of the tree as well as being
stored by some of thecells.

Photosynthesis
Photosynthesis (4 reaction
of organic compounds from

| carbon dioxide and water)

takes place when energy in

=the form of light is absorbed
| by chlorophyll, the green

pigment presentin leaves,
to produce the nutrients on
which a tree lives. Asa
by-product of this process,
oxygen is given off to the
atmosphere.

Eivol o coumaync,
OKANPOC, TOPMONG
KOl VoG OOUKOG
16T0¢ oL PpiokeTan
GTOV KOPUO, TOLG
BAaoToUG KO GTIC
pilec TV OEVIPMV.
Xpnoonoteital omo
oV AvBpmmo Yo
YIMASES YPOVIL (O
KOUGIO OAAQ KO G
OOLKO LAIKO.

Diffuse-porous wood



YAotopnon tnv KatdAAnAn emnoxn,
HeTadopad Kot Enpavon

JUVIOTWLLEVN TIEPLEKTLKOTNTA OE vypaoia:

Mo utaiBplec katookevee 12-16%
Koudwpata 10-12%
EriumAa — eowtepkol ywpot  7-9%
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The new wood, the cells
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® Sapwood

The mature wood that

® Heartwood

forms the spine of the tree,

The central core of cells.
Often weak and
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BUILDING-BLOCK WEIGHTS

To oxlolpo tou EVAOU OTOV KATAPPAKTN
& n anoBnkevor tou yla Enpavon

Adr-drying at home
Construct an even stack
of ‘stickered’ boards

for air to pass through
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[Hapaudpemon ENpavong Ge Gyeon
HE TOVG OOKTOAOVG OVATTTUENG

~ Tangentially
cut board




Shakes
are splits that occur in
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usual Ily results in torn
internal fibres.

Bowing or warping
areu;ﬁam and are iscaused by stacking
caused by rapid drying | boards badly and

*Posed cud. introduces stresses
Scaling theends with | which make the wood
preveproofpaintcan | difficult tocut,
also prone to castwhen
dried orcut.

EAattwpata tou EVAou Aoyw KakNG €npavong kKot akatdAAnAng amobnkeuvonc.
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Roof truss of a hall for drying clothes. Burano, Veneto Roof truss of the San Francesco church, Ravenna
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[Hapadooiaxi aviiceicpk} EOAvn kotackeu and o vnoi e Asvkadog.
Demetrius Porphyrios

Journal of the Society of Architectural Historians, vol XXX, March 1971






XpovorOoyneom e EvAsiog

Agvopoyxpovoroynon

Me Bdon ™ owdoyn twv
AVICOV GE TOOG ETNCLOV
OOKTLM®V avVATTTLENC.

XpovoAdynon pe
POOLOUETPIKT LEOOOO e TN
XPNON TOL POUOLEVEVEPYOL

dvOpoka -14.
A&omotio mepi o +/- 1%.




CARPENTERS’ MARKS

Carpenters' marks, used to
number the components of
a frame so that the joints
could be reassembled on site,
are commonly seen on roof
trusses and wall frames.
They are sometimes seen on
rafters and floor joists.

In roof trusses the practice
continued through the

19th century.

Early carpenters' marks tend
to be bold and sweeping in
character and were incised
with a race knife. By the
17th century, they tended

to be more carefully formed,
using a chisel or gouge. In
the 1700s and 1800s, marks
were small and quite deeply
cut with a chisel.

With the resurgence of heavy
timber frame construction

in recent years, the making
of carpenters' marks has
been revived.
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Standard survey of o medieval bullding In Regensburg, German
Too simple: no avidence of bullding distortion ~ no damaga

Measurad drawing of the same building showing deformation
Serlous distortion Is avident; building works will be complicate:



RECUPERO DELLA
COPERTURA DELLA
BARCHESSA DI VILLA
VENIER A MIRA VENEZIA

2011
prof. Paolo Facciocoll

A DR ENT O TERRTORLALE

L] [ 2

Comne o Mo
ROl 2 i

17 [ MESSA W SCUREEN
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PIANTA COPERTURA: CENTINE LIGNEE

ABACO SCHEDE

MODELLO SCHEDA SINTETICA CENTINE
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To ecmtepkd KeEVO PeETAED TV 000 EOAVEOV BOA®Y TOL KEVTPIKOD TPOVAOV
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Kotakopoen kot opilOVTIEC KO TOUES TTOL TEKUT|PUOVOLV TN YEMUETPIO KO TO
KOTOOKEVOGTIKO GUGTN O, TOV KEVIPIKOD TPOVAOL
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XMNUIKES AALOLDOGELS TNG EVAELNG

Chemical damage to wood



XMNUWKN KOTAGTPOPY] EOAVOV
QOPEWMV OO TN POTLA




Building Research Establishment Repeort
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Pbopag me uActag 'Recognising wood rot and
insect damage in buildings
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IIpocfoAn Tov EOAOL o Evioua

:[ average
actual size

Wharf borer beetle — adult (from above)

maximum
actual size

Wharf borer beetle — larva (from the side)



Powderpost Beetles House Longhorn Beetle
Lyctus spp. Hylotrupes bajulus

Powderpost beetles belong to the
family Lyctidae, although
confusingly this common name is
also used in the USA to describe
the Anobiidae. The only
indigenous UK species is thought
to be Lyctus linearis Goeze, but
others have been introduced, and
the commonest species is now
Lyetus brunneus. The name
powderpost is derived from their
ability ro reduce the sapwood of
oak and some other hardwood
species to dust, held in place by a
thin veneer of surface rimber.
They do not digest cell wall
matcrials, but their mandibles are
designed like chisels to pulverise
the woody material in their quest
for starch so that they can cause
significant damage.




[IpocoAn tnc EuAeioc amd HOKNTEG

Typical life cycle of a fungus






Dry rot — fruit-body in the corner of a ceiling (note spores collected on cobwebs)

‘Poria’ fruit-bodies — Poria placenta (top) and Amyloporia xantha



BAd&Bec amd vepeoption e EvAeiog

Figure 7,8,
F. Wille, 1958, Holzbau im Hoch-und Brickenbau.



Actoyieg EvAeiac amd vEépPacn Tov opiov POPTIOTG

Fipure 110, 130, 120, 122 ¢ 123 — Seggl paraliolegiped] a1 begno pel loro stato primitive
{poskxione winistrn o ognl eeppie) e dopa 1o rotturn per cotipresstone (posizlone denti
il ol coppla) bl sense delby Shen,

Figore 124, 155, 120, 127 0 128 — Baggi parnllelogpdpedl 41 bogne prima e dopo ln rotiomi
er otnprvsslone o seoso perpendicolnre alin fibira,

Figmre 144 & 143 — Esompd di rottars por Seslone A selid) prismaticl di legno,
{90l Cumem, Torlmo, 1535)




[Hapopodpemon kot Opavon
OOUIK®OV EVAMV




Figure 9. Failures caused by bending of clear
specimens,  Compressed  (left) and  tended
edges (by Giordano, cit.)

The crack is generally characterized by the fact
that the line(s) of rupture crosses the intrados edge of |
the member, not necessarily with straight breaking _
edges because its form can be influenced by specific
factors such as irregular squaring, position of the
member in the shaft, peculiarities of the grain and
defects (mainly knots) or decay of the wood, presence
of drying shakes or checks, imperfection of the
working, mode (direction, regimen etc.) of the loading
etc.

Figure 10. Typical start of the failure in neat coniferous samples
loaded in the medium section
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Abdryvoon g maboroyiag Tov EVAOL UE UN KOTOGTPEMTIKEG

e o

14
TEYVIKEQ
2TOXOL N KATOOTPETITIKWY TEXVIKWV:

1.Tov akppn mpocdloplopd twv WLlotAtwy tou EVAoU,

2.Tnv kataypadn tov Babpol kot Tng Ektaong Twv PAaBwv Kot Twv
$Bopwv tou,

3.Tov xapaktnplopog tng dvong Kat tnv Evtacon tng ¢Bopag,

4.Tov PooSLOPLOUOC TNG ALTLOG TWV EAATTWHATWY KoL TWV
$Bopwv,

5.Tnv mapakoAoUOnon Twv Bepamelwy amokaTAoTooNC.




2UVNBOELC LN KATOLOTPETITIKEC
TEXVLKEC o€ oLk EVAeiaL:

Omtik a&loAdynon Kol EKTinon tou
BaBuou ¢Bopac.

Evopyavn pEtpnon tou Babuou
dBopac:

1.Stress wave

2.Ultrasound

3.Acoustic emission- Acoustic ultrasonic
4.Drill resistance

5.Screw withdrawal

6.Pilodyn method

7.X- ray technique

MpoBARpata

*EAAeLPN TpoTUTIOTIOINONG TWV
neBodwv, BETovtac os afePfatotnta tnv
TEXVLKN TOUC aloTmioTia

*MeyaAo k6oto¢ epapUOYNG.



Pellotoypadoc

(Drill Resistance)

H apxni Aettoupyiag tnc pebodou Baoiletal oxEon TNG MUKVOTNTAC TOU
EUAOU HE TNV EVEPYELA TTIOU atatteitol ywa thv dtdtpnon autou
Kataypadovtag To ECWTEPLKA oToLXELOL EVOC EVAOU o€ €va dLaypoppa
OTtOU OTOV Afova X amoTuTIwWVETAL To BABoc TS dLAtpnong Kol oTov
afova y EVEPYELA TIOU KATAVOAWBNKE o To PnNXAvNHo EKPAoUEVN
O€ €T TOLC EKATO avTioTOAON.
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YriEpnyol - Sonar

H apxn Aettoupyiog tng neBodou Baoiletal otnv uMAPEN LLOC AUECNC
oX€ong Hetal tnc taxvTnTac S1adoonc evog SLAUNKOUG KUUOTOC UTIEPNXWV
KOl TNG TIUKVOTNTOC Tou EVAOU.




Reflectograms
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Fiocure 44 — Sound waves device.



Axtvoypapiec X

H texvikn tng pebBodou, o€ YEVIKEC YPOUUEG, ouvioTatal otnv €€AC arAn
Stepyaoia: Mo 6€opn akTvwy X SLATTEPVA TO AVTIKELUEVO Kol TtPOOBAAAEL Eva
eLOLKO aktvoypadlko G, H elkOVa, TTOU AITOKTATOL UE QLUTOV TOV TPOTIO €ival
apeoa cuvoedbepévn HE TNV Evtaon tnG aktwvoBoAlac X, mou eé€pyetal amo to
avTLkeipevo, bedopévou, OTL Eva HEPOC TNC armoppodATal EKAEKTLKA OO Ta
UALKAQ TOU €pyou, TTou Slarmepva

Figure 45 — X-Ray equipment.



Kpouoipetpnon - PILODYN
[veto pe artAo opyavo mou BuBilel BeAdva oto EVAO KoL LETPA TNV
nukvotnto/oknpotnta tou VAou
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sgancio

Scala di
lettura

et

Molla di carico




Figure 50 — Naples Royal Palace studied truss. Figure 51 — Numerical model of prototype.

Movtéla menepacuevov otoryeiov (FEM) sivon yprioipa 1daitepa yio tnyv
aELOAOYNOT TOV TEPLOYMV OOV AVATTVOGOVTIAL TAGELS TOV EEMEPVOVV TNV
AVTOYN TV VAIKOV.



Tpomol amoxatdoTaonS TG 00UIKNS SVAELNG
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Avtikotdotoon EOapUEVOV LEAMV N TUNUATOV HE VEO EDAO.







Avtikatdaotaon ¢OAPUEVWY AKPWVY LIE
LLOOXOPOKTEC EVWOELC




Avtikataotaon ¢OapUEVWV AKPWV N
TUNUATWYV SOUKWY LEAWV LE OUVOETEC
LLOOXOPOKTEC EVWOELC



Avtikatdotaon ¢BapuEVWY AKpWV N
TUNUATWY SOULKWY LEAWV UE CUVOETEC
LLOOXOPOLKTEC EVWOELG




i

. -

Figure 72 — Examplf prosthesisatio with steel bolts as connectors (BuStehrad Castle).




Avtikataotaon ¢BapUEVWV AKPWV N
TUNUATWY SOULKWV LEAWV LE CUVOETEC
LLOOXOPOKTEC EVWOELS lamwvikoU Tumou
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Evioxuon omaopEVwY SOKWV e
0) ) POOBNAKN KATA UAKOG VEWV EVAWV
(AduL, KATtw, Ko oo tic SUo MAEUPEC).













12 in x 12 in beam shown as example
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Figure 102 — Sc heme and detdllb of an intervention using pmt tensioned xteel cables and the addition of a ti I]]bEI
member, giving the rafters an extra support and loosening the bending on the tie-beam at the same time.




Luis Pinto

v

Figure 103 — Scheme and details of an intervention using post-tensioned steel cables that correct the original
state of stress by forcing the structure in the opposite way to the one done by the external loads.
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plicazione di cuffie di
ghisa alle testate delle
membrature (i pumoni
lignei) al fine di realizzare

un appiglio per I'ancoraggio
delle barre; le cuffie di ghisa pero
comportarono un peggioramento del
disegno perche provocavano condense al loro
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EmlokeveC EVALVWV OTOLXELWV UE
XUTA CUUTTANPWHLOTA QTTO
emoelOKn pntivn.




Emtiokevécg EVALVWYV OTOLXELWV LE
XUTO CUUTTANPWHLOTA OTTO L L o
emoelOLKn pntivn. i l
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