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Conterporary to the development of the ,ndustrv o7 iev materigls
rade on the hase of wmod particle boarda. Cibre boo ego pivwoad,) and
the aprearing of mrteriale of another nature (plagstics. irsulating
materinis, minerals, ctcs; the industr- of prefakricaled hoiees ina

wood materials arvived in Homeran to s great dovelopment tiis lagt years.

On the basizs of the experiences m=de hy tar Tnetit=*- for pesearch
and technological proiects for the woodworking industry in co-gperation
with the manufacturers producing prefadricated house elemernts were
stated and checked materials to be utilized to ‘he execution of pro-
fabricated houses, consiructive solutions, protection treatments etc.

At the esame time technica) solntions were elatorated too for
electrical and ssnitary plants.

k eynthesis i3 exposed of the main teohnical aspects with respect
to the production of prefabricated houres in Romania.

The constructive solutions that were elaborated and practically
applied had as main characicristic the saving of rawn timber especially
of the needlewood one and the extension in use of new materials in
basis of wood.

Taking into account the requirements for internal consumption and
for export, the house tvpee ns yet elaboraied and executed, represent,
depending on the destination these houses have, campings, vacation houses
or permane:1t dwelling houses.

i/ Materials emp oyed 1o the exsoution of the houses

The main material: employed to buini t.cse houses ares

- wood materiale: particle boards, fitie boards, comiferous
sawn timbers

- materials of another nature! m.nerilc (mineral wadding,
asbestos~concrete boards) metals. plasties and divers other
finishing materiale providing ar'izepiic, fire - and weather
protection.

a) Particle boarda

By producing prefabiricated houses in wu. ' 7aterials generally are
vaed normal pressed, 12 mn thick partic:» boiriu. 3ome foreign customers
impose, in conformity with construetion norms .n uee in their couniries,
the utilization of 18 mn thick Yoards for 'h. erternal panel face.
Outdoors and in bathroor, hoarda are utili ¢' re~istant to water and
weather, employing in this scope ac adheziv = phenol-formaldehyde

glue, In some cases ant) septic troatmen’. st be applied in manufacturing

these boards.




[naecrs (except northroema ) ureoformnidenvde remin=benied wood
particic tosrpet w0 generally uw ond,

L) Filtre boards

Pzaorthenis ntilised boomonalac baring prefitricated houses are

inFuln+ion btoards. Thear sre used for nen* inculation of pancls.

~) Goniferous £a-n timber

Lawn timber i3 utilizeld for the exenution of the resistance

fraaewors,

@) Broadleaved sawm timber
Thin (24 mm) voplar or beech sawn timber is used of short lengths,
to realigze the resigtrnce fromework of the roof, in the case this is

made {rom grated rafters,

e) Mineral wadding

™is materials ic employed for heat insulation,

Requirements of certwin nores, impose to utilize 7~8 om thick
apsortments, with a spscific denaity of 60 xg/cub.m.

By manufacturing mineral waddings a synthetis un-combustible Ll
1s used; mineral wadding productn with a bltuminous nature glus are
not admitted.

) Agbegtos—cement boards

jnp some house types are usged:

- €-8 wm thin pressed flat boards tor outdoor coatings of wall
panels;

- waved 4=6 mm thick toards, for roof coveringsj
- 4 mm thick prossed fiat boards for roof coverings, having a
form apecific for these utilisstiona.
g) Metals
Generally 2 Ol 38 - steel is utilized fer jointing, in whieh
scope divers profiles are noeded (for the most part under the form of
corner steel, U-steel, borders, bolts !érews, nails e%o.)

o avoid corrosion, all metal pieces, nails enclosed, are zino-coated.

n) Platice

From thin materiale group are utilized spongy insulating plastios
e.g. the expindad polystvrene. Some plasztics profiles are utili: ed
too for the protection of joints belween panels {polyvinyl chloride
profiies) or shaped as waved roof sheets {glass Tibre reinforced
polvesters) and texiile bancs toe of cyatheiic fibres of 0.1 mm as
‘0in* coverings, wiin ile view of tterior finishing by aspersing with
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i) Finishing mi‘terials to increase the resistance to fungi
and termites and to fire

From all the finishing materials as yet tested at the execution of
house prototyves and of the numerous »refabricated houses produced in
series, the panel {aces being in particle board:, the best recults were
obtained by plastering with plastics {polyvinyl ucetate) with mineral
additives. This product hae the property to impede water to contaet
particle boards, allowing nevertheless the migration of water steam
from the interior to the exterior. The product has fire resistance
p.operties and is very decorative, since it can be painted in any eolor.
Houses, finished in this way have the same appearance as houses finished
by common plaster.

Por the weather protection other products were tisted, namelyt
oil paints and enamels, alhydic, acrylic, perchlorevinylic and epoxydie

ones. The finishirg of particle brarde with these products rose & predlem

series, because of the requirement of a Ary support, the multilayer
spplication with intermediate dryi.g times, tha glosay aspect aud the
nigration impedance of steam, Generally, these produsts are used omly °
for the protection of sol.4 wood

For the protection of =o0lid wood parts are utilised unfilmilly
products with water resistance - and antiseptic properties ss well
£1ilmilly products too.

-~ For indoors finishing of the dwlling rosms & semi-washable
wallpaper with polyvinyl eohloride is utilised.

- For antisevtic and fire protection of the wood materials, &
produst is utilized im whose compomition copper, chrom- and bor salts
are enclosed. The treatment ocours by brushing over particle boards aand
by ismersion of insulation boards or of sclid wood.

Taking into acenunt the specific coaditions of the woodworking
industry in our country, where the utilization of new materials on the
basis of wood and the reduction of the coniferous sawn timber are par-
ticularly emphasized, for the series production following construction
systems were adopteds

a) Bearing wall - and roof panels and flooring on concrete floor,
or wood panels flooring;

b) Bearing wall panels, rafiers, roof boarding pa-els, oeiling
panels, flooring on a concrete floor or wood panels flooring.
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The first constructive s.etem {(wiih ceiling and roof panels) is
applied in house types with A roof rlopu of almost 473 the second system
it npplied in houses with a roof slope of more than 87

The pauelr are modulated 2t the 10 om -~ 3tandard - basis module.

The wall pensla are 2.50 m high and have lengths between 1.20 m
and 4.40 m. OCreat panels are generally utilized with the ais to have
between the panels puseihle fewer joints (surface points of difficult
fi.ishing work and of rapid falling into diorepair).

Considering the existing materials and taking into accoun. the need
10 realize panels having hirh me.haniocal resistances, adequate thermal
insulrtion properties and being at the vame time durable, the mrltilager
panel system was sdopted. Some variante of outdoor wall parels that
ontered intc the series production are further shown.

Qutdoor w1} prnel (first veriant)
¥all compoeisign from the interior to the exterigr
« particle boarcs glued with

urcoformaldehyce resin 17 o
~ polyethylene sheet (barrier 10 steam) 3.25"\!”
- mineral wadding 80 mm
~ gtagnani air layer 1€ mn
- particle hoards glued with
phenol-formaldahyde resin 12 ™

()
- particie boards glued with

urecformaldhyds resin 12 sm
« polyethylens shest 0.25 mm
- air layer 1T w
- iasulation bosrds 12.5 wm
~ air damp B
- {nsulation boards 125 om
- 2ir layer 17 mm

- particle boarde glued with

urvoformaldehyde resin 12 mm
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In both variants, the exterior laye» of ihe pane)! formed by par-
ticle boards glueu together with phenclformaldehyde resin can be
substituted by following materials:

= pariicle boards glued together with urenformaldehyde resin
+* ubesth-corcre'te boards:

20 mm - plant ooating,

The joints between panels are er-cuted by employing metal pieces
and bolts or screws for wood.

3. Heetrioal, sagitary and heat plante

ALl electrical plants are included in the parels. Prom fabrication
the panels are outfitted with plastic tubee in which are 4o be introduoced,
after building the houwe, tha eleotrio cable and toxes necessary to
comnection and fitting of electriocal apparatus.

T™he sanitary plant is massed in a special pansl named sanitary
pane}. This panel ocatains feed pipes and eveoustion pipes; it o
5ome 8tiffness points for the owtriiting of ssnitary pieces (vash - hand
basin, WC, shower ~ and wash - hand = basin batteries, towm] - and glass
supports ete.)

T™he panel coneists in & metal frame exeouted in sino~conted steel
profiles, with an sluminiwm or rinc sheet.

The panel can be othervise made in & coniferous sewn timber
coated with particle boards. It this oase the wood meterial is treated;

Howses intended 1o permanent dwelling have a centrel heating plant,
The heating aggregate is to be placed on the basement or on the grownd
floor; the hoating elements ocan o‘herwise be conmected to the therme=
power network. Por the distridution of hest, beating slements are wsed.

Depending on the customer's preference, ﬁﬁnﬁﬂ heating can b
oupplied t0o by a special conduntors network adequately sised.

Houres without heating plant are exwouted too.

3. T oalouiation basie

To dimension the compounding elements of the prefabricated houses,
following caloulations are madet

- statioc 63iloulation

~ thermo-technical calculation

.The principies by which these calculations are made are shown
further on,




Stativ calculation

Arve dimensioned: wrafter:, wal! panele and outpull of jointe
hetween roof anc wall panels and between wall panels and foundations.
The: caloulatior {m curried out-as follows:
a) for the rafters
- the exterior forces are destermined, consideringt
~ the own weight;
- snow load a 100 kp/n’s
- wind load = 500 kg/m" + the aerodynamic building cosfficient;
~ the interior efforis in crossbeams are stated, generally using
the Cremonn - draughti
~ the number of nails is to be stated taking into acoount the
ctrength iu orossbeams and the strength overtaken By & naily |
~ the seoctions of the mtag slevents of the rafters ave | ‘

ﬁﬁ V iﬁﬂi“r f,t ig to observe the fact that only th
framevork overtakes strengths.

The superior oroce~bean girder of the panels is dimensioned
on the loading given the roof and ihe voids.

The poles are dinensioned depending on loading of roof and wind
pression.

o) The caloulation on joint outpull between roof and well panele
and outpull batwesn wall panels and foundaiions ooours iaking iato
sceount the resultants of foroes given by the pression und section of
wind on roof and walls,

As » mlc two mlwhtien are made, nanely!
= the caloulation of heat imsulation:
- ocalculations related to diffusion of eteam (oondensed)

Thermical dimensioning ie riade on the principle of the resiviance
%o themmical transmivsion, taking into account the different heat losses

that ocour in the panel’s field (between the panel's solid wood elements)
and on the framework.

Tre dirsnsioning to condensatici. is made taking into account the
eristing relaiione between temperature diminuiion in the building element
interior, the resistance to permeability to steam of the compounding

tavers, the moxius' presoures (saturaiion pressures) of water steam and

|
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the partial pressures of water nteanm.

The caloulations carried sut, prototypes ot bailding elements are
executod and tested; follows the definitization of the exeocution sghene,

By the arohitectural conceiring of the house the funotion of the
construotion must be taken into account and an adequate architecture is aimed.

On the base of culoulations end tests made on tuilding elemensn, oer-
tifiontes are emitted, Sttestingt statiu and thereie mﬂiﬁiﬂ@ bebavi ey
to wather, sntiseptioal ‘and five protaction,

[aprovens: of the phyiiaal « moohanios:
new m‘ktﬂnls on the basis of Ms i

-

- %ﬁeﬂtm of ray m
St panels pzsmm ete,









