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No material has filtered into our lives for as long and in as
many ways as wood in its many shapes. Engineered Wood
Products (EWPs) present the bridge between wood science,
structural engineering, architecture and design. This book
explores and illustrates the uses of various contemporary EWPs
and introduces some new wood-based materials. Each page
spread describes and presents information, about a specific
EWP and the EWP is illustrated with inspiring images showing
applications of the EWP in architecture, building construction
and interiors.
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The present work grew out of the interdisciplinary collaboration
and different experiences of three wood scientists from Slovenia,
Sweden and North Macedonia with different backgrounds - the
wood engineers with experience and knowledge of technological
needs, the architect with a deep knowledge of culture-based
needs and wood scientists experienced in environmental

science and forestry.

Pioneering the Future of
Architecture with Wood
[MnoHep BO MAHMHATA Ha
apxuTeKTypaTa co ApBO

BO MAHMHA

HuTy eneH matepujan He ce MUHGUTPMPaAn BO HALIUTE KMBOTK
TO/NKY A0NITO ¥ HATOJIKY MHOTY HaUMHM KaKo APBOTO BO
HerosuTe MHOry6pojHu ¢opmu. KomnoantHnTe nponssoan
op apeo (KMNA) npetcrasyeaar MocT nomefy HayKara 3a ipBo,
KOHCTPYKTUBHOTO MHIKEHEPCTBO, apXMTEKTYyparTa v An3ajHoT.
OBaa KH1ra ja onuiuyBa v ycTpupa ynotpebara Ha pasninuHm
COBpeMeHW KOMNO3NUTHW ApBEeHN MPOM3BOAU U BOBEZlyBa HEKOUN
HOBW Matepujanv Ha 6a3a Ha apeo. Cekoja HOBa CTpaHMLUA

€ noceereHa Ha MH¢OpMaLlVIV| QQCHQHM¢MUQH KOMNO3nTeH
npounseoa BQBMPQH Ha IpBO W UlyCTPUpaHa CO MHCMUPATUBHN
C/INKW OA pa3IMyHUTE NPUMEHW Ha OBWE NPOM3BOAN BO
APXUTEKTYpaTa, rpafieXXHULITBOTO U llMQajHOT Ha eHTepuep.
Oeaa pa6ota npouaniese oA MHT epAVCLUMNIMHApHaTa copaboTka
¥ Pa3/IMYHOTO UCKYCTBO Ha TPOjua HayuyHuuw: oa CnoseHuja,
LLiseackan CesepHa MakesioHUja co pa3nnuHo obpasosauHue -
VHXeHep 33 06paboTKa Ha APBO COUCKYCTBO M NO3HaBakke Ha
TeXHONOWKNTE NOTPe6yM U apXUTEKTH CO ANaBOKO No3HaBakke
Ha noTpebuTe 3acCHOBaHN Ha KynTyparta.

Marija Miloshevska Janakieska
Manja Kitek Kuzman
Dick Sandberg
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Robevi Family House (1827). The famous Ohrid merchant
family Robev lived in the house for 35yearswhen a criminal
from Ohrid Ustref Beg burnt it to the ground 1861. Twoyears
later, the house was rebuilt. Ohrid, North Macedonia, 2023
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The Rant House (2013),
lovenia, 2013 8

The Forma Villa House (2011), Ravne na Koroskem, Slovenia, 2011

ionwith a hall, Waldorf School
2012), Ljubljana, Slovenia, 2011~ *
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EWPs based on Veneer | KoMno3uTHu ipeeHn Npon3soav Npon3seaeHn of Gy pHupu

LVP

Laminated veneer product
[pon3Boan o4 namennpaH GypH1p

—> STRUCTURAL | KoHcTpyKTHBHM

Surface, profiled | MospwmHcku, O6amnKyBaHu

SPECIFICATIONS | Laminated veneer products (LVPs)
consist of veneers bonded together with an adhesive under
pressure into a predetermined shape in a mould and usually
under an elevated temperature to shorten the curing time of
the adhesive. The process used to manufacture such products

is lly called i bending ingisin asingle
direction, whereas moulded refers to the veneer bending in
two directions, creating not just an undulating surface but

a surface that is comp d and th It i and it

is commonly used for the manufacture of components for
furniture and interiors for the production of complex shapes,
aswell as for exterior joineries such as windows. Shell-
formed LVPs are typical moulded components that are used
for chairs or interior details. Laminating offers the designer
a great deal of creative freedom. One great advantage of LVPs
is that it is possible to build up thick bends of small radius by
lamination of thin veneers of any species of wood. Like the
complex curves of an eggshell, moulded LVPs are in general
much stronger than bent LVPs of the same thickness. All
types of veneer can be used, but some are more easily shaped
than others. The adhesive is extremely important for the
function of the final LVP, and those most frequently used are
urea-formaldehyde (UF), but melamine urea-formaldehyd
(MUE), polymer isocyanate (EPI), polyurethane (PU), and
epoxy adhesives are also used.

KAPAKTEPUCTUKM | MpounssognTe o namennpaH gypHiup
(LVP) ce npou3eeayBaar co nenekse Ha dypHUpK BO Kanany co
OiHanpes} oape/ieHa GoPMa NoA NPUTUCOK ¥ 061MUHO Ha NOKaYeHN
Temnepartyp, CO LUTO Ce CKPaTyBa BPEMETO Ha 3aLBPCTYBake

Ha nenunoro. MpouecoT WTo ce KOPUCTY 33 M3PaBOTKa Ha Taken
NPOV3BOAV O6MYHO Ce HapEeKyBa CBUTKYBarLE (CBUTKYBAHETO

@ BO e[1Ha HaCOKa, 1071eKa GOPMMPar-ETO Ce OIHECYBA Ha
CBUTKYBatbe Ha YPHMPOT BO 1BE HACOKM, CO3AaBAJHM PA3NNUHN
CNOMEHM TPUANMEH3NOHANHY Gopmu). O6uuHO ce KopucTn

BO NPOW3BO/ACTBOTO HA KOMMOHEHTYA 32 Me6en 1 eHTepuepH o
CNIOKEHM GOPMM, KAKO 1 33 CTONIAPH]a, Ha NPUMep 3a NPo30pLM.
MMpou3soauTe 04 NamMenvpar ¢ypHUP BO 06NUK Ha LIKO/KA &
TUNWUYHYA KOMMOHEHTY 06NMKYBAHM 33 CTOANLI U APYTY ENlEMEHTH
B0 eHTepuepor. J1 VIM HyAM Ha p

LVPOKM MOXHOCTY OfI ACMEKT Ha KpeaTueHa cnobopa. lonemara
NPeAHOCT Ha NPOM3BOAVTE OA 06AMKYBaHK ¢ypPHUPM e TOa WTO
OBO3MOMYBAaT Aa ce A06WjaT NPOM3BOAV CO KPUBMHM CO Man
PaAVyC CO NaMUHMParse Ha TEHKY GYPHIPY Of] CEKAKOB BUA 1PEO.
Ene Takos npuMep e NPOCTOPHO CIoKeHaTa popma Ha ywnara
oa jajueto. Mpow3soauTe 04 NaMMHNPaH ¢ypHUP CO 06K

(LVP) ce reHepanHo nouspcTy off NPOM3BOAKTE HANPaBeH! CO
CBUTKyBarse dypHUPY co ncTa febennta. Moxe aa ce kopuctat
CITe BUA0BY (yPHMPI, HO HEKOV NONECHO Ce 06NMKYBAAT 0f
ApyruTe. JIenunoTo e 0j UCKNYuNTENHA BAKHOCT 33 PUHaNHaTa
dyHKUMa Ha NAMUHUPAHVOT GYPHUPCKU NPON3BOA OA APBEHA
rpara. Hajuecto ce KopucTat nenuna ypea-dopmangexua (UF),

HO 32 HUBHO NMPON3BOACTBO Ce KOPUCTAT ¥ MeNamiH-ypea-
dopmanpexua (MUF), nonumep nsoumjasar (EPI), nonuypetaH
(PU) v enoxcmpeH (EP).
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In Macedonian architectural history, wood has held a high position, serving as a

construction material, for both structural and non-structural elements.
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After the earthquake in Skopje in 1963, several countries helped the city by building new structures, from
different structural materials. In order to meet the housing needs of the people left without home in the
earthquake, new system of timber prefabricated houses was introduced in Macedonia. These houses were
built on several locations in Skopje and they were called Swedish and Finnish prefabs or Swedish timber
houses. Prefabricated wood houses were ideal solution since wood is low in weight in relation to its load-

bearing capacity and strength, the material ideally suited to industrial construction, making transport, erection
and installation on site much easier.
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Despite its significant historical usage, modern-day
Macedonia  predominantly —employs wood in
mountainous regions small houses, in the interior
design or as a decorative element on the facades
because of the beautiful aesthetic appeal. In recent
decades, material choices in Macedonia have become
increasingly limited, with designers, investors and
companies sticking to conventional materials. The
widespread use of steel and concrete, particularly

following the 1963 earthquake in Skopje, has : . -
o . House in Blatec, near Pehchevo, Macedonia - House in Blatec, near Pehchevo, Macedonia - fagade
diminished the importance of wood. wooden elements in the structure and on the facade partially covered with wood

e

Some basic types of prefab. timber houses in Macedonia [www.geo-ing.com] House in Pehchevo, Macedonia - facade completely covered with wood
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Nowadays, progressive construction
practices across Europe, including
Macedonia, are increasingly
focused on environmentally friendly
materials, particularly wood and
various EWPs. However, the debut
of novel products within the
Macedonian construction industry
often encounters limited awareness
and heightened uncertainty among
consumers.

Nonetheless, the situation is
changing in the last few years, due
to the impact of European trends,
and wood application is increasing.
People's awareness is slowly
evolving and they are beginning to
see the positive features in living
and using sustainable EWPs.

Siauliy N

akademija

N\ 4

Y

jysapogHo Bucwe busnec Yuuauwe K
International Business School

¥ VUZF REFAN

PARFUMERIE & COSMETIQUE

fqrni'rure D
videnov

GLT Glulam-glued
laminated timber

CLT Cross-

PSL Parallel strand

laminated timber

,,,,,,,,,

LSL Laminated
strand Iuber

o

LVL Laminated

veneer lumber

= \/ .

EGP Solid wood
panel

PB Plywood

LDF/MDF/HDF
Low/medium/high-
density fiberboard

VP Veneered
particleboard

PB Particleboard

OSB Oriented strand

board

LS Light sandwich
(honeycomb) panels

WPC Wood plastic
composites

TM Thermally
modified timber

WFI Wood fibre
insulation boards
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Furniture from massive wood from company “Treska Mebel Trade”
Furniture from wood and metal from company “Metal and wood” [(1) Meben og meTan 1 apso | Facebook] [MacumBHO apBo - Tpecka Meben Tpeja (mebel-trade.com.mk)]



https://mebel-trade.com.mk/%d0%bc%d0%b0%d1%81%d0%b8%d0%b2%d0%bd%d0%be-%d0%b4%d1%80%d0%b2%d0%be/
https://www.facebook.com/mebelodmetalidrvo/photos/?ref=page_internal
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The application of EWPs in projects is especially interesting for architectural students and young
architects who are inspired by European practices for sustainable and biophilic design

Project for Botanical Garden in Skopje, designed by Faton Kalisi
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Department of Architecture
International Balkan University

Student: Abida Susevic
Project: Green Café in Skopje




LA

Department of Architecture
International Balkan Univers

eagho” .\ 5 L0 o

A @ B | ceiemic NN

Wy =o DLIAN  Jla) videnov




'I‘ﬂ“ g ; | Sy | ihrantl \*® AR/
((( S akademija \\’/

In Macedonia, the wood sector has a very long tradition and has always been an important
segment of country economy. To get a better picture of the importance of the forest sector, some
additional information regarding relevant forestry statistics is presented in Table bellow.

Population* 2 093 599
Total area (km?)** 25713
Surface area of forested land (km2)*** 10 015
Forested area (%)*** 39.71%
Number of naturally occurring tree species 319
Growing stock (m?) 75.94 - 108
Annual growth of growing stock (m?forest) 1.62 - 108
Annual harvest (m?forest) 1.34 - 108
Hardwoods (m3)

Softwoods (m?) Sawn wood -
Consumption Per Capita (m®/y) 0.1

* Worldometers. Available online: https://www.worldometers.info/world-population (Accessed on 24th of March 2024)
** Worldbank.org. 2020. Available online: https://www.worldbank.org/en/home (Accessed on 24th of March 2024)
“** World Data Atlas — North Macedonia — Forest Area — 2021. Available online: https://knoema.com/atlas/North-Macedonia/topics/Land-Use/Area/Forest-area (Accessed on 24th of March 2024)

Table. Macedonia — Selected Forestry Data, 2023


https://www.worldometers.info/world-population
https://www.worldbank.org/en/home
https://knoema.com/atlas/North-Macedonia/topics/Land-Use/Area/Forest-area
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Architects’ Perception of EWPs in Macedonia

Methods

A survey questionnaire was constructed and developed by an international group of
architects as a part of a larger survey. The study methods included a two-stage survey;
in the first stage, personal interviews were conducted, and then, based on input from
these in-person interviews, the second stage an exploratory web-based survey was
designed. The survey questionnaire was in English.




and civil engineers.

The specific goals of the study were:
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Objectives of the study

To evaluate the perception Engineered Wood Products (EWPs) by architects in the
Macedoniam construction market;

To characterize information sources and their perceived value used by architects;

to identify EWPs information needed by architects;

to evaluate cooperation between architects, wood engineers

(1) to identify the use of modified wood in a process of architectural planning,
(2) to assess architect’s knowledge of modified wood and their advantages.

The study provides an updated overview of the perception of modified wood products among
architects.
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98 completed answers in Macedonia.

All have the tittle architects, some also engineers.
38% of respondents were men and 62% women.
Respondents had an average of 5-15 years of experience.
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Results

GLT CLT PSL LSL SWP LVL PW LDF/MDF VP PB 0SB LS
Glulam-glued Cross- Parallel Laminated Solid Laminated Plywood Low/medium/ Veneered Particle Oriented Light
laminated laminated strand strand wood veneer high-density particle board strand sandwich

timber timber panel lumber fiberboard board ~ board panel

| B LR R
6 18 25 37 6 23 I 13 17 18 3 40
No

6.6% 19.8% 27.5% 40.7% 6.6% 25.3% 1.7% 14.3% 18.7% 19.8% 3.3% 44.0%

Yes 85 73 66 o4 85 68 84 78 74 73 88 51
93.4% 80.2% 712.5% 99.3% 93.4% 74.7% 92.3% 85.7% 81.3% 80.2% 96.7% 96.0%

Table. Respondent familiarity with EWPs
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Results
Glued Laminated
laminated Solid wood veneer Oriented
timber panel lumber Plywood strand board
CLT PSL LSL SWP LVL PW L[:EgﬂFDF VP PB 0SB LS
points 254 49,5 45,8 42 1 237,17 112,3 286,8 107.,4 98,7 436 | 2929 | 748
ranks 3 11 12 14 4 9) 2 6 8 13 1 10
Table. Respondent familiarity with Top 5 Ranked EWPs
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Results

Respondents were asked if they think
there has been an increased use of new
EWPs in the last 5 years. 35% think that
the use has increased, while more than
50% think it remained the same.

Further on, respondents were asked to
identify their clients’ perceptions of
EWPs. Their responses suggest that
clients in Macedonia generally want to
have more information about EWPs.
Additionally, around 5% from Macedonia
believe that their clients are not interested
in EWPs.
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The project "NOW", by a team led by Bekir Ademi, architect from Project Studio "BINA", is
representing Macedonia at the "17. Biennale Architettura 2021"
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Summer Scene City Park Skopje built 2022
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Thank you for your attention!




