Gipsskivor - nagra tekniska
aspekter pa energibesparing

Gipsskivan i kombination med tekniskt kunnande har visat sig kunna

uppfylla allt fler av de krav man idag stailler pa skivmaterial. Fran att ha

betraktats som en ren beklidnadsskiva har skivan mdnga andra funk-
tioner vid t ex [jud-, brand- och varmeisolerande konstruktioner.
Gipsskivan kan dven anvandas for att klara av vindskydd, tithet och
bdrighet menar civ ing Lars-Goran |Mattisson vid AB Gyprocs

utvecklingsavdelning.

I"'och med SBN 75 fick man en ny syn pa
vindisolering. Tidigare hade
framforallt haft en hygienisk uppgift dvs
den skulle sidkerstilla, ett. -behagligt in-
omhusklimat- Man inforde med den nya
normen en energickonomisk syn pa isole-
ringen, myndigheterna krivde att man ge-
nom Okad isolering skulle reducera behovet
av energi for byggnadsuppvirmning. For att
kunna genom{dra en ekonomisk optimal iso-
lering dr det viktigt att man i praktiken er-
haller det virmemotstand som man rdknar
med. I det sammanhanget har man fran och
till diskuterat vindskyddets betydele for
‘virmemotstandets reella M-vérde. .

Tekn dr Claes Bankvall gav i ar ut en rap-
port Patvingad konvektion, Claes Bankvall
visar i rapporten att man far en kraftig ned-

sdttning av isoleringsfunktionen om denna’

inte skyddas mot an- och genomblasning (fig
1). Fig 2, som dr hdmtad ur rapporten, visar
hur virmemotstandet (M-virdet) i ett regel-
parti, reduceras vid anblasning (anblasning-
en uppstar genom en tryckdifferens dver iso-
leringen, som anges per hdjdmeter reselpar-
ti). Som framgéar av figuren ir det tal on sto-
ra reduktioner av virmemotstindet nir vig-
gen saknar vindskydd med lig permeans
(B). De i figuren visade sambanden géller
dessutom vid ett perfekt utfGrande av isole-
ring och vindskydd. Nir spalter och spring-
or férekommer, so: t vid normait isolerings-
utforande, blir virmemotstandsreduktionen
dnnu storre. Mera drastiska reduktioner av
M-virdet far man, om inte insidans tatskikt
ar helt tétt. I fig 3 visas M-virdets reduktion
vid genombla.ning, om man har en liten
springa (t ex runt en eldosa) i insidans tit-
skikt, .

Vid Tekn» Dr Arne Johnson Ingenjorsby-
rd AB, Stockholm har Lars Andersson och
Orjan Falk genomfdrt en databerikning av
vindskyddets betydelse for isoleringens reel-
la M-virde vid anblasning. I fig 4 visas ett
exempel fran dessa berdkningar. Exemplet

visar olika viggkonstruktioner, som under.

ctt dimensionerande anblasningstryck av §
Pa/m ger samma reella M-virde. Vilket det
verkliga dimensionerande a1’ asningstryc-
ket som man bor rikna med, kan man idag
tyvérr inte uttala sig om. Ytterst fa métning-
ar i verkliga vdggar har utforts.

Vilka krav ska man da stélla pa ett full-
gott vindskydd? Skyddet maiste i sig sjdvt
vara tillrdckligt tatt. Luftgenomslappligheten
eller permeansen hos materialet ska vara sé
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isoleringen .

I smahus anvands glpsskwan Jor alt kwma fora vmdbelasrmngarna ner till grunden i regel‘
viggar. Den kan dven utnytfjas som kndckavstyvning fér belastade slanka reglar.

liten att praktiskt taget inget luftfide passe-
rar materialet vid tryck som motsvarar di-
mensionerande vindstyrkor. Viktigt dr ock-
sa, att vindskyddet &r tillrdckligt starkt, sa
att det inte skadas under byggnadsskedet.
En gipsskiva har ocksa tillrdcklig styrka for
att risken for funktionsnedsittande skador
under byggnadstiden ska vara mycket liten.

Betydelsen av vindskyddets permeans
framgar tydligt av fig 4. Ett vindskydd kan

sdledes motsvara flera centimeter isolering. -

Ett faktum, som tyvérr dnnu inte beaktats i
de statliga lanebestimmelserna fOr bostads-
hus.

Skarvarna i vindskyddet maste ocksa
kunna utforas med tilirdcklig tdthet. Kravet
pa téthet i skarven &r beroende av om man
kan f6rutsétta helt tét insida eller ¢j. Om in-
sidan dr helt tét, kan vindskydd av skivmate-
rial skarvas genom spikning eller skruvning
dver en regel. En forutsiittning for att detta
ska fungera #r dock att skivorna 4r formsta-
bila under inverkan av klimatvariationer. Ett
material med relativt stora temperatur- och
fuktighetsbetingade rorelser’ ger snart upp-
hov till besvidrande springor i skarven. Vid
luftfuktighetsvariationer fran 50—80 proc &r
ldngddkningen endast 0,2 %/, for en utvin-
dig gipsskiva, medan trifiberskivan har
10—15 ggr sa stor rérelse. Om man anvin-
der icke styva material som vindskydd (t ex
papp) maste dessa utféras med kldmd skarv
for att inte luftliickage i skarvarna ska ned-
sétta vindskyddsformagan.

Om dédremot viiggens insida inte kan for-
utsittas helt tit maste man stilla stérre krav
pa skarvarnas téthet. I sa fal] erfordras nor-

malt en tejpning eller spackling av skarvarna
for att genomblasningen ska forhindras.

For att skapa ett fullgott vindskydd &r det
av avgOrande betydelse att alla detaljer i en
konstruktion dr ordentligt genomtédnkta. Ett
exempel pa en viktig detalj 4r takfoten i smé-
hus. Brister i vindskyddet hos denpa detalj
kan leda till genomblasning av bjilklagsiso-
leringen med f6rodande konsekvenser for
dess funktion. I fig 5 visas ett exempel pa
hur man kan utfora takfoten i ett enplanshus
sd, att fuligott vindskydd erhalles.

Tathet

De genom SBN 75 nytillkomna kraven pa
tdthet for byggnader med(6r, att man hidan-
efter ocksd maste dimensionera (or ett visst
tdthetskrav.

For att klara av denna uppgift maste
konstruktoren ha tillgang till tithetsegenska-
per for olika material, materialkombinatio-
ner och materialkopplingar samt dimensio-
neringsregel.

Eftersom kravet dnnu sa ldnge och troli-
gen dven i framtiden dr angivet som ett min-
sta lickage vid en viss tryckskillnad, dr den
enklaste dimensioneringsmetoden helt enkelt
en summering av ctt antal lickage (se fig 6).
Man kan t ex tiinka sig att rikna ut antalet
m? viigg-, tak- och golvyta och antalet 1&p-
meter vigg-golv-anslutning m m. Har man
sedan tillgang till uppgifter om lickaget [or
varje byggnadsdel per yt-. tid -och trycken-
het kan man géra en timligen god prognos
om. husets totala lickage per tidsenhet vid
eft visst tryck.

Naturligtvis kan en sa enkel dimensione-



ringsregel inte anvidndas utan eftertanke.
Man maste noga beakta att olika byggnads-
delars téthetssystem kan ansluta. riktigt.
Man kan tex inte anviinda en vigg med ytt-
re tétskikt och ett tak med inre tidtskikt, om
inte tak-vdgganslutningen férhindrar licka-
ge mellan viiggen och takets mellanskikt.

- En forutsittning for att dimensionerings-
metoden ska bli anvdndbar dr dock att un-
derlag i form ay tithetskarakteristika for oli-
ka byggnadsd%lar och deras anslutningar

blir tillgingliga sa snart som mdjligt. Viktigt !

dr ocksa att dessa karakteristika blir realis-
tiska d v s framtagna fran filtmassigt tillver-
kade by; ,nadsdelar och anslutningar.
Civing Jonny Kronvall, Lunds tekniska
hégskola institutionen for Byggnadsteknik 1
har dérfor gjort négra férberedande miit-
ningar i syfte att ta fram faltméssiga tithets-

karakteristika for olika byggnadsdelar och .. &

deras anslutningar. Métningarna har utférts
i ett mindre provhus, byggt med storelement,
viggar och platsb, ggt pulpettak. '

Ett flertal olika provningar "har utforts,
dér provhusets lickage har mitts med olika
byggnadsaelsanslutningar, tejpade och icke
tejpade, for att fa uppgifter om lickage for
respektive detalj med olika skarvningar av
sikerhetsfolie i taket samt med spacklade
och ospacklade gipsskivor,

Som synes innebér en spackling av gips-
skiveskarvar, horn mellan viigg-véigg och
tak-végg en halvering av lidckaget. Ndr man
tittar pa antalet omsdttningar per timme, bor
man ha provhusets relativt lilla volym 90 m?
i atanke. Dérfor har tidckaget dven angivits
som m* luft per m? omslutningsyta och tim-
me.

Detta sitt att mata tithetskarakteristika
innebdr flera svarigheter, och utvirderingen

blir i manga fall osdker, bl a beroende pa-

svarigheterna att med denna provmetod
. mita relativt sma férindringar av lickaget.
D7 'rfor vore en utrustning for att kvantitativt
miita lokala otétheter i uppforda hus verkli-
gen ett vilkommet bidrag.

Birighet )
Gipsskivan har redan fatt anvidndning .om
béade vindavstyvande och kndckavstyvande
komponent i trdregelviggar. -

Tréforskningsinstitutet undersoker just nu
skivverkan hos bl a gipsskivekonstruktioner.

For stabilisering av smahus under bygg-
nadstiden anvénds ofta vindskyddsskivor av
gips.

Stalreglar har sedan flera ar anvints i
Sverige for icke bidrande mellanviggar. Att
dessa véggar, som ju i sjdlva verket dr sam-
verkanskonstruktioner av  tunnplat  och
gipsskivor, har betydande férmaga att bira

ofrivilliga vertikallaster, har ldnge varit kéint.
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Fig 1. Anblasning och genomblasning av

en isolerad trdregelvdgg.
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Fig 3. Virmemotstandets reduktionp g a

. genombldsning av regelpartiet med hal-

tagning i insidans tétskikt. Halarean
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- Fig 7. (Bilden t h) Skillnaden i luftléicka-

ge Jfor provhuset spacklade och icke

. spacklade skivskarvar, vigg-horn, rak-

vige och fonster-vagg-anslutningar. Den

" vdnstra vertikalaxeln anger lickaget
. som omsdtiningar per timme av husets
lyftvolvam och den hogra anger ldckaget

som mluyft per m* omshuningsyta och
timme, bada vid 50 Pa tryckskillnad mel-
lan hus och omgivning.
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Chipboard, a material -
for the building and
joinery industries

By Bengt Bengtssa..

Pages 2223

The consumption of chipboard
has steadily increased in Swe-
den. The first plant was started
in 1957. The total capacity at
the close .of 1977 was 1,700,000
cubic metres per annum. During

1977, 1,185,000 cubic metres
were produced, 500,000 were
exported and 35,000 were im-
ported. o

The building industry uses
most chipboard for flooring. It is
fixed to joists, used floating, as a
topping on old timber floors, on
top of pre-fabricated concrete
slabs, on sar+ and on top of cel-
lular plastic insulatica.

* Chipboard -is usually fixed
standing and jointed over studs
in walling. The joints should be
rebated. There is a variety which
is fixed horizontally with ton-
gued and grooved joints.

There are special chipboards
for ceilings and Humidity-resis-
tant boards for roofing. Two
new types are the humidity-
resistant ”V 313 and V 100",

Chipboards are available that
are classed as class | fire pro-
tective, and even better grades
are nn the way.

The joinery industry uses
chipboard for shelves, cupboard
doors and walls. There are chip-
boards with surfaces primed
with polyester, enamel primers
or film laminates to improve and
simplify finishing.

Windproofing, air-
tightness and load-bearing
properties in structures
with ,lasterboard

By Lars-Géran Mattisson
Pages 14—15

Earlier, the functional require-
ments of thermal insulation were
to give the indoor climate a plea-
sant temperature. To-day the as-
pect of saving energy is the do-
minating one. Dr. Claes Bank-
v~Il has showp that forced con-
vection reduces the efficiency of
thermal insulation considerably.
The reductions can become
drastic if the inner skin is not
airtight. he leakage around a
switch or connection box is suf-
ficient. )

The material in the wind-

proofing skin must be sufficient-
ly impermeable. If complicated
joints are to be avoided, it must
retain its dimensions in varying
humidity. If the inner skin is un-
tight, caulking or taping the
joints in a plasterboard skin hal-
ves the leakage.

It is important that the mate-
rial is sufficiently strong to
avoid unintentional damage on
site. Small houses are often sta-
bilised to resist wind pressure by
plasterboard, GNU type. Parti-
tion walls with steel sections and
plasterboard skins can bear con-
siderable unintentional vertical
loads.

N

Build better housing
in the eighties

By Erik Sundin

Pages 7—9

For housing with State Credit
Grants, the contractor must be
chosen by tendering, even if the
contractor is also the developer.
This means that even small
communities who  contract

housing very seldom must have

the necessary resources for ten-
dering and evaluating the ten-
ders.

Tendering for the entire pro-
ject, including planning, design
and building, for housing has
been carried out for many years.
Models, methods and systems
for formulating the tender docu-
ments have been developed and
tested, often with excellent re-
sults.

One of these that has been
tested soundly has been develop-
ed by Stadsbyggnadsbyran. Its
commonest usage has been for
the contracting of municipal
small-housing estates. But it has
also been used successfuily for
contracting estates with mixed
small houses and blocks of flats,
even with mixed forms of occu-
pancy. It is important that the
competition in the tendering in-
cludes the total building process.
That way different designs can
be tested and evaluated.

The local authority who pur-
chases the planning and con-

-{.tracting works is the representa-

tive for the occupiers and the fu-
ture house owners. The Stads-
byggnadsbyrans model has even
been used where the purchaser
has been- the future occupants.

The developer has a limit, re-
quirements and wishes. It is im-
portant to formulate the wishes
so that they do not steer the ten-
derers too rigidly or unduly.
They should be formulated in
functional terms and the town
plan should be flexible.

fn judging the tenders diffe-
rent prices must be weighed
against different grades of fulfill-

ment of these formulated wish-
es. The Stadsbyggnadsbyrans
model allows for this by weight-
ing the various functional wish-
es in the tender documents and
then giving each tender points,
which are then adjusted in ac-
cordance with the weightings, in
the evaluation.

The sensitivity of the weights
can be tested and the tenders
ranked in order of preferability.

It is important that the “ofTi-
cial” and agreed documents arc
used in the contracting and that
the final purchaser of each dwel-
ling is signed up using the Smé-
hus 76 form, which gives him
extra ten-year guaranties.

Planning together
Perhaps this is a special
case — but why not?

By Stig Alund
Pages 10—12

Of course there are conflicts of
interest between the various par-
ties engaged in building, this is
only natural, but in the final run
the solutions must be mutually
acceptable; otherwise nothing
would ever be built. This inter-
view by our Stig Alund, of an
architect, Jan Hdjer, and a con-
tractor, Yngve Oberg, who to-
gether won a competition for
2500 dwellings in Kista, can
show that the present affected
debate on the conflicts in the
building process is only a storm
in a teacup.

Both parties believed that

in the project would have some-
thing to give the project over
and above their mere specialist
knowledge. The basis for the
project was a development plan
for the area, an area plan and a
brief allowing, considerable di-
vergencies from the basic con-
cept. The exchange and modifi-
cation of ideas, that were en-
couraged to be given by all en-
gaged in the planning frecly ac-
ross the boundarics of the dis-
ciplines, led to the revision of the
area plan, the pedestrian pat-
tern, the types of houses and the
combination of small houses
and blocks of flats etc. Each
idea was evaluated in terms of
benefit for the consumer. pro-
duction costs, maintenance and
management. “Low cost-high
thinking. high cost-low thin-
king™ was the motto. But cven
the creative work has 1o be limi-
ted so that it doesn’t go too far
and ruin the resuli.

The creative idea work took
three months, working in pro-
jeet groups, The working up of
the competition documents had
to be completed in the last two
" months available.

Consumer influence was in-

each of the specialists engaged,

volved at a later stage. The ow-
nership and management was
arranged through a housing co-
operative.

Fibreboard, an analysis
based on walls

By Seth Jonsson

Pages 17—19

Sweden was a pioneer in the fib-
reboard industry and much of
the fibreboard made to-day
throughout the world is made in
swedish machinery. The basic
propertics of fibreboard are ex-
ccllent so that there are good
prospects of spreading the use of
fibreboard if the technical pro-
blems can be solved.

It is likely that fibreboard will
be used in load-bearing compo-
neats for floors, walls and roof-
ing. Alrcady beams, frames and
wallstudding is produced with
fibreboard in the webs.

The new bye-laws, aimed at
saving fuel, require better tight-
ness and increascd insulation.
The wall units, called K-board,
fulfili all requirements for tight-
ncss. load-bearing capacity, spa-
ce for insulation etc. K-board
units are used for beams, fra-
mes, floor slabs and roofing.

Fibreboards arc made by
being compressed with high
pressure and high temperature.
They are then temperature-
tempered. Even so the residual
stresses can be released by long
exposure to dampness. The
board swells and becomes shor-
ter and narrower. This effect can
be limited by choice of raw ma-
terials and improved manufac-
turing methods. But many of the
problems can be climinated by
using the product in the right
manner.

There is a very keen price
competition in the building mar-
ket. The swedish building wages
are also the highest in Europe.

It is important that the com-
ponents used require little labour
and withstand the teeth of time.
A cheaper product can be more
expensive in the final building.

A building clement that has
worse propertics now than car-
lier is the partition wall. Earlicr
walls were stable and strong. It
wits casy to fix book-shelves ete.
on them. Only the dividing fune-
tion remains. The Swedish Wall-
board Association has tested se-
veral materials and designs to
determine the properties of the
wills so made.

Fibreboard walls were more
resistant (o hits with steel pipe
ends and sandbags than plaster-
board, were somewhat more ri-
gid and repained there original
form better. Fibreboard walls
fulfill the most stringent require-
ments for resistance to sound
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