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Man legger em PLAN

Den danske vinter er lunefuld. Man kan ikke se i
kalenderen, hvornar den kommer. Hver dag fra no-
vember til april er der mulighed for frost og sne.
Den morgen det fryser eller sner, er det for sent at
tilrettelegge noget, og hvis pladsen forst er standset,
kan man spilde mange dage med godt arbejdsvejr,
inden vandrer, materialer, baljer osv. er optget. Der-
for er det i oktober, man skal have alle forberedelser
truffet og det nodvendige materiel parat pa pladsen.
Jo bedre forberedelse, desto mindre udgifter i vinte-
rens leb og desto flere vundne arbejdsdage.

Matter af halm, mineraluld, tang etc. kan bruges til
at isolere beton, sandbunker etc. mod kulde. Ind-
syede matter isolerer bedst, fordi de er vindtatte,
men indsyningen ber vare slidsterk og vandtat.
Viéde matter isolerer darligt.

Presenninger beskytter mod nedber, kun lidt mod
kulde. Ca. 1% X6 m er en god sterrelse til stillads-
flugten. Husk sejlringe til fastgorelse.

Oune, kedler og evt. belysning stilles parat pa plad-
sen i god tid, for de skal bruges (side 10).
Termometre kan ikke undvares: et robust til beton
og et maximum-minimum luftermometer (side 11).
Treforskalling isolerer betonen lidt, stilforme isole-
rer slet ikke og kraver derfor mere isolering.

Cementen skal vaere frisk for hurtigst muligt at give
betonen styrke til at tale frost. Hurtighzrdnende ce-
ment gor hurtigere betonen frosthird og udvikler
mere varme under hardningen, si man kan stobe
i koldere vejr (side 14-15).

Betonsand og -sten skal vare fri for porese kalksten,
som kan forarsage sprangninger i betonen, hvis de
fryser, og fri for ler, da der ofte sammen med leret
findes stoffer, som sinker styrkeudviklingen.

Varm beton og varm mortel fra verk kan hjzlpe pa
en plads, hvor man ikke selv vil have en kedel.
Molersten suger meget vand og frostspranges let.
Kalksandsten og klinkerbetonsten suger s lidt vand,
at fugerne kan spranges, hvis de fryser.

Sarg for, at teglvaerket afleverer murstenene torre.
Hvor leverancerne kan standses om vinteren, ma der
oplagres beskyttede materialereserver pa pladsen.

for at undgza hindringer

Ved sma endringer i den normale arbejdsgang kan
man — ofte ganske gratis — komme uden om nogle
af de almindeligste vanskeligheder.

Folgende neglearbejder bor udferes tidligst muligt :
Jordarbejde udferes billigst for og mellem frostperi-
oder. Jordarealer, der senere skal udgraves, isoleres
om efteraret med ca. 1% m tang, halm e.l, s& man
undgar at grave i frossen jord — eller standses af den,
¢ veje udlaegges bundlaget til brug for arbejdskersel,
for at trafiken ikke skal sinkes af opbladte veje,
vandstik, med evt. forgreninger, nedgraves i feerdig,
frostfri dybde, for frosten kan indtrade,

kloak og dren legges straks, sa byggepladsen kan
holdes tor. Det letter trafikken og begraznser faren
for frosthazvninger. Aflebsbrende isoleres med halm
el, sa de ikke fryser til,

vinduer og glas indsattes, sa snart huset er opmuret.
Indendorsarbejder som berapmng, lette skxllevazgge
og understrygning osv. holdes i reserve, sa man kan
arbejde indenders i szrlig ubehageligt vejr.
Verksteds- og fabriksarbejde er uafthangigt af kli-
maet. Det er lettere at opleegge fardigstebte beton-
trapper end at stebe dem pa stedet om vinteren, og
mange andre dele af arbejdet kan pa tilsvarende
made undgd sasonhindringerne.

Alt indvendigt treeverk, der skal indsettes i et vin-
terpudset hus, ber gores helt ferdigt pa varksted, sa
det kan szttes ind sd sent som muligt, og det kan
evt. stryges forste gang pa varkstedet.
Vinterbyggeri, som eri falles interesse, kan kun gen-
nemfores under et vist falles ansvar. Det hjalper
ikke, at mesteren skaffer matter, hvis de ikke bliver
lagt pa betonen, nar der stobes, og det hjzlper lige
sa lidt, at arbejderne er parat pa pladsen, hvis vand-
rorene far lov til at fryse.

Samarbejdet vil ofte glide lettest gennem et »vinter-

udvalg«, hvor man kan samle pladsens ledelse og .

reprasentanter for svende og arbejdsmand til korte
meder, behandle de aktuelle problemer og enes om
de mest praktiske fremgangsmader. Derved kan
planlegningen praktisk fortszttes vinteren igennem

< og stadig tilpasses vejret og arbejdets forleb.
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Beskyt MATERIALKRNE

Det er en god regel om vinteren at holde de flest
mulige materialer tildeekkede. Selvom f. eks. arme-
ringsjern eller faldrer ikke tager direkte skade af
sne og is, bliver det vanskeligt at arbejde med dem.
Tildaekning er lettest og billigst, hvis materialerne er
samlede i fa og store bunker.
Cement ma beskyttes mod luftens fugtighed, dvs.
opbevares i et tort, helst opvarmet, rum med god af-
stand til ydervaegge, for at holde sig »livlig«.
Stenbunkerne skal dzkkes mod nedber, sandbun-
kerne bade mod kulde og nedber, for at undgé fros-
= ne klumper, som giver huller i betonen. Af en stor
bunke kan man hule, hvis sandet alligevel fryser.
Mursten skal vere torre. Vade sten vil let fryse sam-
men i stablerne, bliver vanskeligere at arbejde med,
ssvemmer« i muren, generer pudse- og. fugearbej-
det og kan frostspraenges. Murstenene skal derfor
beskyttes ikke mod frost, men mod nedber og fugt
ligefra om efterdret. Mursten pa jorden stables pa
i bredder, udvaskede (svovlfri) slagger eller grus,
TORRE MURSTEN tjarede sten e. 1. Stablerne kan tildakkes med pre-

Tor cement

Frosifrit grus

videlse af stenskarmen, letter arbejdet. Stablernes
sider dakkes med presenning, skeerme eller rigeligt
udhzng mod slagregn og fygesne. Sten pa stilladset
dxkkes med presenninger eller til ned matter. Hul-
blokke, plader, tagsten osv. dakkes som murstenene.
Lig pa mervtel Mortelbenken isoleres med 10 cm trabeton eller
A%dobbcltvaeggc med avner, tang e.l. og isolerende 13g.
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Hold vandet vadt <V
==  ved tomning og isolering eller ved el-opvarmning.
Ved temning laegges rorene med fald til temnings-

haner, og understottes s der ikke kommer sakke.
Isolering ved pakning eller spadestiks nedgravning
kan hjzlpe om dagen, men temning om aftenen und-
gas ikke. Gummislanger, som tages ind hver aften,
ma ogsa temmes. Elektrisk frostsikring kan udferes
ved at sende lysnetstrom med reduceret spznding
gennem vandraret eller gennem kabel trukket i roret.
Autoriseret installator skal benyttes, og rerferingen
bor planlaegges med installateren.

LYTTEDE

senninger, men et regulert halvtag, evt. som en ud-

=
Vandrorene fra det nedgravede stik frostsikres v;ﬂ
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MATERIALER BLIVER UVANVENDELIGE
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Tajet holder bedst pa varmen, hvis det slutter tzt

oz ARBEJDERNE

Man ma have det rigtige toj pa til vinterbyggeri.
Det nytter ikke, at byggepladsen er fint indrettet til
at fortsette arbejdet, hvis man alligevel ma ga hjem,
fordi man straks bliver gennembledt eller ikke kan
holde blasten ude. I et godt st vinterarbejdstej vil
man méske ikke se ud helt, som man plejer. Men
det er vigtigere at holde pa varmen end pa vanerne.

Bukser, vest, jakke og bluse ber vere af molskind.

vinteren
begynder

Vindtaet,
vanditet,

varmefoet

ved héandled, hals og i livet som f. eks. en islandsk
sweater, og helst ogsa ved fodderne som skibukser.
Quvertrekstoj fremstilles nu af en ny slags olietaj,
som ikke kleber og ikke knakker i frost.

Skihue med oreklapper, en foret sydvest eller selv
grevarmere er nyttigt vintertgj.

Fodderne holdes yarme med overtrackssokker og ind-
legssaler, eller med skistovler som i Norge.

For at holde henderne varme og hele kan man ved
nogle arbejder bruge muffediser, halvfingerhand-
sker eller plasticovertrukne stofhandsker, som er
smidige, holdbare og varme. Henderne taler mere,
hvis de for arbejdet indgnides i en let sur fedtcreme
eller glycerincreme og hver aften renses med f. eks.
tynd saltsyre (1:50) og igen indgnides. Specielle
hudbeskyttelsessalver beskytter heenderne sarlig godt
mod syre, kalk, cement og slid. De kan fs vand-
faste. Det betaler sig at passe pa sine hander.

Der er granser for, hvor meget toj man kan have
pa. Derfor m& man prove at beskytte selve arbejds-
stedet. Pa stilladset kan de maétter eller presennin-
ger, der om natten daxkker sten og baljer, om dagen
hzftes op som leskerme. En skerm over de mest
udsatte steder som mellem blandemaskine og grus-
bunke kan ogsa hjzlpe.

Arbejdsskurene ma om vinteren isoleres og have
plads til skiftetoj og evt. et ekstra rum til tgjtorring.
Man kan bedre tale en vad troje, ndr man har et
varmt skur til pauserne og tort toj at skifte med.

For at imodegd isslag pé trilleplanker og stier ma
der vare grus og affaldssalt p& pladsen. Pa stillad-
set ma man hellere bruge bleseflamme og fejning
for at skane stilladsfolkenes hander og tgj.

vintertgj
Smidigt overtraksigj

Beskyt serlig

hoved,
Jodder

Smor henderne ind

Varmt skur med tort tgj ‘
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Det kan blive vinter pa en nat
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Temperaturen om vinteren vil { Danmark oftest
3 holde sig indenfor det rede bzlte, men vil ofte
’ svinge steerkt, som eksemplet viser.

Hold materialerne dekkede

Dek nyt arbejde hver aften

Tap randet af hver aften

. Isoler mod frosthevninger

S n
Luk kelderen .L-’

eller
isoler indvendigeg op
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HORUDSE frost og sne

Fra november til april er der ingen suforudset«
frost eller sne. Det er karakteristisk for den danske
vinter, at mildt og fugtigt vejr veksler hurtigt med
koldt og klart vejr. Til gengeld kommer vi ret
sjeldent ud for de lange harde isvintre. Derfor kan
man vinde mange arbejdsdage ved ret simple for-
anstaltninger — nar de gennemfores hver dag. Men
hvis man bare en enkelt solskinsdag forssmmer at
»dakke pladsen til«, inden man gar fra den, risi-
kerer man at miste mange gode arbejdsdage.

Det er afgerende at materialerne koldes beskyttede,
og at ufzrdigt eller nyt arbejde beskyttes hver dag
og navnlig om aftenen. Efterlad hver aften pladsen
sadan, at regn, sne eller frost i nattens leb ikke vil
forhindre, at arbejdet fortszttes naste morgen.
Szxrlig omhu mé naturligvis udvises lordag efter-
middag, nar pladsen skal sta uden opsyn i 40 timer.
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Det var en lur- dag af- ten vi vemted' in-

gen sne

Alle vandledninger, der ikke er nedgravet i frostfri
dybde eller elektrisk frostsikrede, ma temmes helt,
og om/modvendigt udblzases, hver aften.

Da beton ikke ma udstebes mod frossen jord, ma
fundamentsrender o.]. enten graves lige for der sto-
bes, eller de ma isoleres, sa bund og sider ikke fry-
ser. Det samme galder render for kloak og dran.
Vekslende frost og te skaber sarlig fare for sam-
menstyrtning af siderne, ogsa derfor ma de isoleres.

En af de almindeligste og alvorligste frostskader
er de odeleggelser af murvearket, der opstar ved,
at frosten far adgang til at have fundamenterne.
Det er derfor absolut nedvendigt at hindre jor-
den under fundamenterne i at fryse. Hvis kel-
derdzkket er lagt, ma det ske ved en omhyggelig
lukning af alle dbninger til kelderen og til hulrum
under stueetagen med madtter, trabeton eller andre
varmeisolerende materialer. Udvendige kalderned-
gange og lyskasser er szrlig udsatte. Langs kelder-
murenes ydersider fyldes til med los jord eller sand.
Hvor kzlderen endnu er aben, ma der isoleres langs
alle fundamenter og pa evt. kaeldergulve med mindst
% m tykt lag tang, halm e. 1.

HVERDAG HVERAFTEN HVERDAG HVERAFTEN
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— hold pladsen I"AIEAT

Beton afbinder og herdner langsomt om vinteren.
Selv om foréret og efteraret nar temperaturen er
omkring +10° foregdr styrkeudviklingen meget
langsommere, end man er vant til om sommeren.
For hurtigt at f4 en sterk beton, ma man derfor
holde den friske beton si varm som muligt, ogsa
nar det ikke er frostvejr. De forste 2-3 degn taler
betonen ikke frost (side 11). For at en »uventet«

- frost ikke skal edeleegge den friske beton, ma den

i det forste dogn holdes over +5° varm. Derfor:
Dek straks den udstebte beton med matter e.l. som
kan holde pa den herdningsvarme, betonen udvikler.
Spar pa stobevandet, men ikke pa cementen. Et
lavt vand-cementtal fremmer styrkeudviklingen.
Hold forme, armering, hulblokke og stebeskel fri
for is og sne ved at holde dem stadigt dekkede med
presenninger e. L., indtil der stebes.

Leg cementen i et tort rum hver aften. Frisk ce-
ment giver hurtigst og mest haerdningsvarme.

Murerarbejdet kan udfores de fleste vinterdage,
hvis mursten og frisk murvaerk beskyttes mod nedber
og mortelen beskyttes mod frost. Derfor:

Oversiden af ny mur dekkes hver aften med tag-
papstrimler, breedder e.l. mod regn og sne, sa at
arbejdet let kan fortsettes naste dag. Herved hin-
drer man ogsa frostspreengninger og gavner fuge-
og pudsearbejdet. Udgysning dakker ikke nok.
Huvis man ikke kan mure tomt pa stilladset, ma
mortelrester samles i et par baljer og dakkes med en
matte eller i det mindste med vand, tomme baljer
vendes, mursten dakkes med presenning eller med
halmmatter, som om dagen stilles til torre med
straene lodret. Ogs& hvor stilladset fyldes op i for-
vejen, ma stenene holdes dakkede.

Stenstabler deekkes mod nedber — ogsa pa siderne.
Vade mursten i dag er frosne mursten i morgen.
Mortelbenkens overside daekkes hver aften med 2-3
lag matter, 10 cm traebetonplader e.l. Kalkkule og
sandbunker dakkes f.eks. med halmknipper.

Een matte pa mortelbanken er bedre end 10 i skuret.

Ved at hore vejrudsigten i radioen f. eks. kl. 11.55,
kan man endnu na at sikre pladsen inden aften.

‘.

HVER DAGCHVERAFTENHVER DAGHVERAFTEN

Deek nyt murverk mod nedbsr

Frisk cement




VARMT VAND VIGTIGST

Transportable kedler klarer mest

Optoning med bleseflammme
eller damp
Autoriteternes krav er:
Indenrigsmin.s bekendt-
gorelse af 15. december
1919, §36: »Sikkerheds-
forskrifter for pasning
af dampkedler«, Direk-
toratet for Fabriktilsy-
nets forskrifter for
dampkedler af 1931,
samt lov nr. 174 af 31.
marts 1926 om brand-
politiet pA landet m. v.
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VARNME pa bygzgzepladsen

Det behover ikke at vere dyrt og kompliceret at
fremstille den nedvendige varme til en vinterbygge-
plads. Selvom man i reglen kan n& lengst med et
dampanlag, kan man, iser pA mindre byggeplad-
ser, vinde nasten lige s& mange dage ved simpel og
billig opvarmning — og god tilrettelegning.

Det er vigtigst at opvarme vandet, som ogsd kan
optage ca. 5 gange sa meget varme som f. eks. grus.
En alm. vaskekedel kan levere ca. 1-1% gang sit
volumen 60° varmt vand i timen og krever meget
lidt pasning og brandsel. Er kedlen pd hjul som
f.eks. en asfaltkoger, kan den gere mere nytte.
Centralvarmekedlen kan fra varmtvandsbeholder
levere varmt vand i rerledninger, hvis den kan op-
stilles tidligt nok. Den koster lidt mere i drift. Til
optening og afisning er varmt vand ikke godt, men
det kan klares med szrlige store blaselamper.

Damp kan bruges til opvarmning af vand med
dampslange og til optening og afisning med damp-
strale. Man kan groft regne, at dampkedlens antal
m? hedeflade skal veere = 2 X det antal m3 beton,
man vil udstebe i timen + 3 X det antal damp-
straler, der skal bruges samtidig. Kedlen ber vare pa
hjul, og ved lavtryk have indbygget vandvarmer.
Hagjtrykskedler har sterst ydeevne, men kraver ogsa
omtrent en mand til pasning + evt. natpasning, og
bruger ca. 2-300 kg kul/dogn. Lavtrykskedler er
lettere at passe, fyres hurtigere op og bruger mindre
braendsel. Dampkedler kan regnes afskrevet med
10-20 % pr. s®son, udgifter til rorinstallation med
50-70 %. Dampanleg mi installeres efter autori-
teternes krav og synes af fabriktilsynet.
Opvarmning i det uferdige hus kan foretages med
midlertidige kakkelovne, radiatorer eller med koks-
gryder. Koksgryder kan bedre flyttes efter behov og
der gar ingen varme tabt gennem skorsten. De kan
afgive kulilte, som er livsfarlig. De ma derfor
optendes i fri luft, og der ma ikke vare en mand
alene i rum med dem. Lose ovne skal opstilles pa
ildfast underlag og der skal vare brandsluknings-
midler i nzrheden. Forbedrede ovne, som afgiver
meget lidt kulilte, findes, bl. a. oliefyrede.

BETONVINTER fra +5°C

Betonens afbinding vil ved +1° vare ca. dobbelt
s3 lenge som ved +20°C. Herdningen foregar
allerede ved +5° s& langsomt, at betonen er ca.
4 uger om at na den styrke, som den far pa 1 uge
ved +20°. Hertil kommer, at frisk beton ikke taler
at fryse. Og nar lufttemperaturen falder til +5°,
er faren for nattefrost aktuel. Hvis betonen fryser,
vil vandet i den udvide sig, idet det omdannes til is,
og derved prove at fjerne bestanddelene fra hin-
anden, s& man far en pores og svag beton. Men pa et
vist tidspunkt har betonen faet styrke nok til at mod-
std isens tryk. S3 er der ingen risiko for, at frosten
skal gdelaegge betonen, som derfor kaldes frosthard.

Frosthardhed opnés i reglen simplest ved at stobe
med varmt vand (side 12) — og evt. med hurtig-
hzrdnende cement (side 12) — og ved omgaende
at isolere rigeligt og i mindst 3 degn ‘(side 13)> for
at holde pa betonens varme. Mens isoleringen af
frisk beton ber foretages hver dag (side 9), skal
stebevandet opvarmes nar degnets middellufttem-
peratur falder under +5° C.

Da luftens temperatur bestemmer, hvornar man skal
bruge varmt vand, og hvad man kan stebe (side
14-15), ma man have et pélideligt maximum-mini-
mum termometer pa pladsen, ophzngt frit ca. 2 m
over jorden og afskermet mod himlen.

Da betonens temperatur er afgerende for styrkeud-
viklingen ber man male den ved udstebningen og
folge den i det forste degn. Med olierede rund-
jernsstumper udspares huller i betonen passende til
et solidt termometer. I det forste dogn méa betonens
temperatur ikke falde under +5° C. Hvis den er
pa vej til det, skal der omgiende isoleres mere.
Ved jzvnligt at notere luft- og betontemperatur kan
man samle sig supplerende erfaringer.
Afformningstidspunktet beregnes efter normerne
med tilleg for kolde dage eller ved provelegemer
der lagres som konstruktionen. Denne vejledning
tilsigter kun at betonen bliver frosthard, og det be-
tyder ikke, at man kan afforme andet end kon-
struktionens lodrette sider. Om vinteren ma man ha-
ve mere forskalling til radighed end om sommeren.

vinteren swtter ind
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Langsom afbinding i koldt vejr

Ved +1° varer

det hhv. 20 og 28 timer, for be-

tonen er afbundet, eller ca. dobbelt si lenge
som ved +20°.

Ved +5° er betonen 4 uger om at opni den
styrke, som den ved +20° opnir pi ca. 1 uge.

+20°
+15°
+10°
+ 5°

0°
o G
—10°

Betonvinter fra | 5°C

Frosthardhed er ikke det samme
som afformningsstyrke

Rigelig forskalling nedvendig
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Hurtighcerdnende cement giver betonen
normal 4-ugers styrke pa ca. een uge.

£

Hold pa
varmen
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THLEOIE betomen varme

Betonen tilfores lettest varme ved at varme vandet
til blandingen. Vandet kan opvarmes meget simpelt
eller med mere effektive kedler efter hvad der bedst
kan betale sig i hvert enkelt tilfalde (side 10):

Vandet bor ved iblandingen vare ca. 60° C — mél
temperaturen engang imellem. Hvis grus og cement
er omkring 0° bliver blandingen ca. 20°, og det er
der regnet med i diagrammerne side 14-15.
Gruset skal man normalt ikke opvarme, fordi det
er meget svaert at varme det jevnt. Men hvis der er
frosne klumper i — trods tildekning (side 6) — ma
gruset ikke komme i blandemaskinen, for klumperne
er optoet f.eks. med bleseflamme, dampspyd eller
ved at skovle gruset over et jernrer med ild i.
Cementen udvikler varme i betonen under hzrd-
ningen. Jo mere cement der er i, jo mere varme
udvikles der. Pa det danske marked findes alminde-
lig Portland cement, hurtighrdnende cement Ra-
pid og Record, og szrlig hurtigherdnende Super-
rapid. Bade styrkeudviklingen og varmeudviklingen
under hardningen vokser i den nzvnte rakkefolge.
Da det om vinteren gzlder om at fa udviklet sa
stor styrke og sa meget varme som muligt, vil man
ofte med fordel kunne bruge den dyrere hurtig-
hzrdnende cement (side 14-15).

Det betaler sig at passe pa varmen, lige fra fyret
teendes, til betonen er i formen — og iovrigt til den
er herdnet (side 13). Jo mindre varmetab, jo min-
dre kedel behover man, og jo mindre koster driften
pr. dag. Serg derfor altid for sa fa omskovlinger og
sa korte afstande som muligt fra blander til form.
Hvor man bruger dampkedel ma desuden damp-
ledningerne, vandvarmeren og vandledningerne iso-
leres f. eks. med mineraluld og tagpap. Selve kedlen
kan ved store arbejder opstilles i et skur af tra-
betonplader, og hvis blandemaskine og materialer
er i det samme skur udnyttes spildvarmen godt.
I nattens lob kan vandtank, blandetromle, bere osv.
blive staerkt afkelet. De forste betonblandinger om
morgenen far alt for lav temperatur, hvis man ikke
forst lader blandemaskinen rotere et stykke tid med
varmt vand, og derefter temmer det ud i berene.

VAR betonens varme

Betonen mister meget hurtigt den tilforte varme,
hvis den ikke isoleres. Da styrkeudviklingen afhan-
ger af betonens temperatur (side 11), galder det
om at holde pa den varme, betonen har faet gen-
nem det varme vand, og pa den varme cementen ud-
vikler under hardningen. Derfor skal betonen iso-
leres. Diagrammerne side 14-15 viser i nogle typi-
ske tilfeelde den mindste isolering, man m& bruge.
Jo rigeligere betonen isoleres, jo varmere holder den
sig og jo hurtigere vokser dens styrke.

Betonen skal isoleres sa hurtigt som praktisk muligt
og senest Y time efter udstobningen. Det er netop i
begyndelsen, betonen har mest gavn af varme til at
fremme styrkeudviklingen. Desuden er varmetabet
storst, mens betonen er varmest. Et eksempel viser
en betonplade, som tildaekkes efter % time og bliver
frosthard efter 30 timer, mens den endnu er +5°
varm, sa hardningen fortsztter godt. Den samme
betonplade isoleret 3 timer efter udstebningen ville
i dette tilfzlde blive afkelet til 0° efter ca. 30 timer
uden at have naet frosthardhed, og styrkeudviklin-
gen ville standses. Helt uden isolering ville pladen
fryse og edelegges efter 12 timer.

Nar betonen tildekkes omgdende, behover den i al-
mindelighed ikke at vare isoleret i mere end 3 dogn
for at na frosthirdhed — og 2 degn ved hurtighzrd-
nende cement. Men det fremmer hardningen at
lade isoleringen blive pa si lenge som muligt.

Isolationslaget skal vare vindtzt for at vare effek-
tivt. Brug derfor indsyede métter (side 4) eller leg
presenninger, kraftpapir eller gamle cementposer
over matterne. Savsmuld e.l. kan ogsd bruges, nér
det dakkes, sa det ikke kan blese af. Beskyt sarligt
alle kanter og hjerner, da varmetabet her foregar til
flere sider. Husk fundamenternes overkanter.
Forme, armering og stobeskel skal vare fri for is og
sne for ikke straks at lede varmen bort fra betonen.
Det er bedst, hvis de opvarmes med varmt vand,
damp eller blaseflamme lige for udstebningen. Der
ma aldrig stebes mod frossen jord. Jorden vil optes
af betonen og sette sig, s& betonen ofte revner.

¢ Efter udstobningen m3a betonen holdes vad i en uge.

vinteren swtter ind

ISOLER BETONEN OMGAENDE

Hvis betonen ikke tildeekkes hurtigt nok, mister
den sin varme. Derfor standser styrkeudviklin-
gen, og 1 varste tilfelde sdeleegges betonen,

Isoler befonen i mindst 3 degn

Forme fri for is og ane
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FORUDSAZTNINGER
at

¥ ; Middellufttemperaturen er mindst hhv. 0°,
+5° eller +10°C, 1 de forste 3 dogn efter
stoebningen. Hvis lufttemperaturen i disse 3
dogn falder under det forudsatte, skal der
straks isoleres ekstra.

2 ; Betonen er mindst 15°C ved udstebningen.
3 : Udstebt beton isoleres inden 1, time.

4 ; Cementen er frisk.

5 : Gruset er frit for porgse kalksten og ler.
@ : Gruset er uden frosne klumper.

7 : Cement og blandingsforhold iflg. diagram.
#}; Traforme og isolering iflg. diagram.

9 ; Isoleringen bliver liggende mindst 3 degn,
for hurtigherdnende cement mindst 2 degn.

Betonens temperatur { det forste dogn ikke
falder under +5°C. Hvis det alligevel skulle
ske, skal man straks: isolere ekstra, eller
tilfore ekstra varme, eller

forlznge tildekningsperioden.

10:

De 3 snit viser de mindste vaegtykkelser, man kan
stobe ved middellufttemperatur ned til 0°, -+ 5° og
=+ 10° C, under de navnte forudsztninger. Hvis
f.eks. maximum-minimum-termometeret viser, at
lufttemperaturen i det sidste degn har varet max.
=+ 4° og min. =+ 12°, s& er middellufttemperaturen
= 8°. Det hojre snit, som, gzlder ned til + 10°, vi-
ser, at f. eks. en 48 cm tyk grovbetonveg 1:4:7 ikke
kan stobes med Portland cement den dag (den skulle
vaere mindst 100 cm). Men med hurtighzrdnende
cement kan vaggen godt stobes, blot den er mindst
42 cm tyk. En 24 cm tyk Iyskasse e.l. kan den samme
dag kun stobes med hurtighzrdnende cement i blan-
dingsforhold 1:2%:3%. Hvis man vil ngjes med
1:4:7, m& man vente, til middellufttemperaturen
er 0° og stadig bruge hurtighzrdnende cement.

Fundamenter og keldervegge mod jord ma kun
stobes, nar bade jord og luft er over 0°. Jorden langs
betonen mi ikke fryse i 3 dogn efter stobningen.
Vinduesoverliggere, altanbrystninger o. l. er i reglen
s& tynde, at de ikke ber stebes i frostvejr. De md
leveres frdige eller stobes i en periode uden frost.

Diagram for hetonplader
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De 3 snit viser de mindste pladetykkelser, man kan
stobe ved middellufttemperatur ned til 0°, < 5° og
= 10° C, under de pa side 14 nzvnte forudsztnin-
ger. Hvis f. eks. det sidste degns lufttemperatur var
max. +1° og min. +9°, er middellufttemperaturen
== 4°, Det midterste snit viser, at f. eks. en 12 cm tyk
massiv jernbetonplade 1:2%:3% kan stebes med
Portland cement, nér den isoleres med 3 maétter.
Ved 0° behoves kun 1 matte, og helt ned til <+ 10°
kan den stobes med hurtighzrdnende cement.

Hulstensdeek indeholder meget lidt beton, fordelt i
tynde ribber. Derfor er det vanskeligt at holde be-
tonen over + 5° i mindst 1 degn efter udstebningen
og over 0° i 3 dogn for at n& frosthirdhed (side 11).
Det kan gores ved at lukke og opvarme etagen ne-
denunder fra 1 degn fer til 3 degn efter stebningen,
samtidig med at hulstenene holdes terre og isoleres.
Indtil simplere metoder er udarbejdet, vil det dog
ofte vaere billigere at stobe massive jernbetondak.
Keldergulve og andre tynde plader direkte pa jord
ma kun stebes, nir bdde jord og luft er over 0°.
Trapper ber oplegges af fardigstebte trin eller lob.

I mdite

Bemerk forudsetningerne side 14

Ved enhver betonstebning om vinteren ber over-
holdes de almindelige regler pa side 10—15 1
denne ABC, som hovedsagelig sigter pA beton-
konstruktionerne i almindelig husbygning.

For mere speclelle konstruktioner eller sarlige
forhold, som ikke dskkes af denne kortfattede
anvisning, henvises til byggeforskningsinstitut-
tets anvisning nr. 2: »Forelebig vejledning i
betonstebning om vinteren« (se side 18), som
giver mere omfattende diagrammer og vejled-
ning. En revideret udgave af anvisning nr. 2
regnes udsendt { 1951. ¥
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Krads ofte ud

Pas pi udblomstringer

Pas pa vintersolen

Tagarbejde

Mur med frostfri mortel

O pmuring kan foretages i temperatur ned til = 6-8°
med meget sma midler, nar murstenene er torre.
Stenkalk i pulverform (brandt, ulesket kalk — ikke
melkalk) som blandes i mortelen, vil leskes og der-
ved opvarme mortelen. Ca. 1 kg stenkalk drysses pa
hver balje mortel og vades kort for opreringen.
Lzaskningsvarmen kan holde mortelen frostfri i den
tid, det normalt tager at temme baljen.

Varmt vand kan ogsa bruges til at holde mortelen
frostfri, f. eks. hvor man alligevel har varmt vand til
betonstebning. Det er nyttigt at have til rensning af
vaerktoj m. m. I hérd frost vil selv varm mortel fryse
hurtigt efter henmuringen, fordi stenene er kolde, og
man mi derfor kradse ud ofte og grundigt.

Lidt cement i mortelen giver hurtigere en steerk mur.
Mortelens frysepunkt kan sankes ved tilsetning af
kogsalt eller andre metalklorider, sprit eller szrlige
frostvadsker, men man ved endnu ikke tilstrekkeligt
om faren for udblomstringer m.m. Klorsalte og
klorholdige frostvaedsker ma ikke benyttes sammen
med jern, fordi de fremmer rustdannelse.

Huvor murstenene ikke er torre nok kan de stables
luftigt omkring en koksgryde e.l. -

Murersnor af nylon er vandskyende og bliver derfor
ikke tyk og ubrugelig af is. Den fas i klare farver.
Tynde, friske mure — Ys-sten, hulmure etc. — ma
dakkes med métter mod solens straler i frostvejr,
da man ellers risikerer at muren bliver skav.

Torre tagsten og frostfri mortel ma anvendes over-
alt, hvor tagstenene legges i mortel, forskelles eller
understryges. Hvis der er is pa tagstenene, nar de
skal understryges, ma tagrummet opvarmes.

Fugning ber om vinteren kun udferes, hvis muren
er holdt godt ter (side 6 og 9) og er fuldstendig
fri for is i fugerne. Varm mertel hjzlper ikke meget,
fordi der anvendes s& sma mangder, og man ma
derfor bruge frysepunktssenkende midler, hvis man
skal fuge i frostvejr. Tilbageliggende fuge frarades,
fordi det er svart at fa dyb udkradsning og rene
kanter. Bedst er det at mure i bastardmortel med
godt fyldte fuger, gore facaden fardig i opmurin-
gen og helt undgd serskilt fugning bagefter.

N\

Husetvarmes ogventileres

Huis et hus ndr rejsehojde i vinterhalvdret, ma man
vare parat til at fortsztte indvendigt. Det kraver,
at huset lukkes, opvarmes og ventileres.

Huset lukkes simplest ved at have vinduer og ruder
parat til at indsatte straks efter opmuringen.
Ruderne beskyttes mod ridser fra pudsestenk ved
overkostning med kridtvand eller parafin oplest i
benzin eller ved gennemsigtigt papir, opklabet sd
det er let at rense af. Flager for vindueshullerne
er dyrere og kraver kunstigt lys, men andre abnin-
ger ma lukkes f. eks. med- trebetonplader.

Huset opvarmes bedst med flere sm3 ovne (side 10)
i lengere tid for at f& den jzvneste udtorring.
Varmen gor mere nytte jo tidligere den anvendes.
Radiatorer eller kakkelovne er sjeldent tilstreekke-
lige i hard frost. Koksgryder afgiver svovlsyrling,
som fremmer rustdannelse, og beslag m. m. bor
derfor beskyttes f. eks. ved at stryges 1. gang.

Huset ventileres for at bringe meortelens fugtighed
ud af huset. Selvom man opvarmer, vil det sinke
mortelens udterring, at huset lukkes, hvis man ikke
sorger for et stadigt luftskifte. Udluftning ma
derfor foretages enten stadig eller flere gange dag-
lig. Tagrummet udluftes ogsa kraftigt, ellers sam-
ler fugten sig der og fortatter sig pa tagets under-
side. Fordi man séledes stadig skal lukke den varme
luft ud, er opvarmning for pudsearbejdet en af de
dyreste vinterforanstaltninger. Skont mange tilstra-
ber at lukke huset om efteraret er det for husets
udterring det heldigste at nd rejsehojde om foraret.
Sé bliver huset ikke s& vadt under opmuringen, fordi
nedberen er mindst i &rets forste maneder. Desuden
torrer huset naturligt og hurtigt, fordi luftens evne
til at optage vanddamp i sommermanederne er ind-
til 7-8 gange sa stor som om vinteren. Pudsens ud-
torring fremmes igvrigt ved tynde pudslag, afrivning
i grovpudsen, hvor finpuds kan udelades, og afgnid-
ning af pudshinden, hvor pudsen ikke skal sta synlig.
Udvendig puds ber helst ikke udfores i frostvejr.
Varm meortel, frysepunktssznkende midler og til-
dakning med matter kan hjelpe, men der er ikke
tilstrekkelige erfaringer til at give sikre regler.

Huset lukkes

- Og oprarmes

VARME VARME vARME

- og udluftes

I minederne april—juli er luftens terreevne stor
og nedbersmengden endnu ikke si stor. Disse
maneder er derfor gunstige for udterring af det

ufeerdige hus.

17




Sne fiernes lettest straks

Tab kun virkelig vinterdage

Deek materialer m. m.
Tem vandledninger

Isoler fundamenter

18

R RA IS T

Efterlad pladsen daxlcliet

Nar det sner for sterkt, far man brug for reserve-
arbejderne (side 5), men ndr det holder op at sne,
bor sneen straks fjernes fra veje, stier og stillads.

Trods alt kan der komme dage, hvor man ma stand-
se. Ingen tenker pa at arbejde ude i snestorm —
ligesd lidt som i regnskyl om sommeren. Men det
afgerende er, at man s forlader pladsen i en sidan
stand, at man kan komme igang igen, lige sa snart
snevejret er standset eller frosten lettet.

Er materialer m. m. tildekkede, vandledningerne
tomte og fundamenterne isolerede kan man med god
samvittighed g& hjem og vzre parat til bedre vejr.

ces0 og hvis De vil leese mere,
sa har byggeforskningsinstitutet

om vinterbyggeri udgivet:

Anvisninger.
Nr. 2: Betonstebning om vinteren, udarbejdet af DIF's arbejdsgruppe
for beton og jernbeton. Kr. 4,00 (rev. udgave ventes udsendt 1951).

Seertryk.

Nr. 4: Om betydningen af hurtig tildeekning af beton stobt om vinte-
ren, Erik Rastrup. (»Ingenieren«, 1950, nr. 2, s. 60—62). Kr. 1,00.
Nr. 6: Valg af cement ved betonstsbning om vinteren, Poul Nerenst.
(»Ingenioren«, 1950, nr. 7, s. 161—164). Kr. 1,00

Nr. 7: Vinterbyggeri i en provinsby, Vinterbyggeri pad landet, Asger
Schmelling, Vinterbyggeri i Stockholm, Ove Gerner Hansen. (»Murer-
mesteren«, 1950, nr. 11, s. 134—140; »Byggehdndvarkernes Medlems-
blad«, 1950, nr. 3, s. 42—44; »Danmarks Handverk¢, 1950, nr. 11,
s, 124—126). Kr. 1,00.

Nr. 12: Varmekilder til vinterbyggerl, Poul Gunst Hansen. (»Ingenier-
og Bygningsveesen«, 1950, nr. 18).

Nr. 13: Hvad koster vinterbyggeri? Asger Schmelling, under forbere-
delse.

Nr. 14: Elektrisk frostsikring af interimistiske vandledninger, Poul
Gunst Hansen, under forberedelse.

Nr. 15: Stebning af simple betonkonstruktioner om vinteren, Poul Ne-
renst og Niels M. Plum, under forberedelse. <

Der henvises endvidere til: Betons heerdning i kulde, Erik V. Meyer.
(»Betonteknik«, 1950, nr. 1, s. 32—35).

Instituttets publikationer fis i boghandelen eller direkte fra forlaget:
TEKNISK FORLAG, Vester Farimagsgade 31, Kebenhavn V. BY. 9288,

b | L L \UYE V] e i AL,

.l o
© ») )

S % STRIMLER
til

Mo o
o
<

G RNy et

v
3
Q
.
B

v

s

RN,

e vecry €

EE &
=1 il

10m x 6¢em., 12, 14, 22, 24, 30,34 0g 36 cm.

DY SRHNOEIYINIEI0

FORHANDLES AF
TOMMERHANDLERE 06
BYGNINGSARTIKELFORHANDLERE

19




5l

ICOPAL
MURSTRIMLER
| IKODON

S

Aktieselskabet
Jens Villadsens Fabriker

Kalvebod Brygge 2. Kbhvn.V
Centr.*9706 . Rigstelefon 308

ICOPAL,

tjeerefri tagpap, med gra samt keramisk rod og gren overflade.

MURSTRIMLER

til beskyttelse af frisk mur leveres i enhver bredde til alle
murtykkelser og i almindelighed i 10 meters lengde.
MURSTRIMLER leveres i alle kvaliteter af sivel asfalt- som
tjeeretagpap.

IKODON,

koldflydende asfalt, tiler frost og kan opbevares i lang tid
for brugen. IKODON anvendes som fugtisolering til f. eks.
betonhvalvinger over keldre, fundamenter, badeveerelsegulve,
betonror etc., og som rustbeskyttelsesmiddel til jernkonstruk-
tioner af enhver art. Brochure sendes pa forlangende.

Materialerne forhandles af
temmerhandlere og byggemateriale-forretninger

DSV transportable kedler

er rogrorsdampkedler
for 0,5-0,7 atm. arbejds-
tryk, 350-500 kg damp
pr. time. Stokerfyrede og
termostatstyrede — der-
for gkonomiske i drift
og konstante i tryk.

Den ideelle kedel for
vinterbyggeri.

Leveres med eller uden
indbygget vandvarmer.

Forlang brochure

og
demonstration

A/s Dansk Stoker &
Varmekedel Komp.

K@OBENHAVN:
Bredgade 58 . C. 12179 - 14809

ARHUS:
Ny Banegdrdsgade 45 .Tlf.1023

ODENSE;:
Sondergade 2 . Telefon 8842

A/S GARANTOL

4

C. 1269 X C. 3842

AMALIEGADE 8 - KBHVN. K

PRESENNINGER
... salg og udlejning

- OSBY-KEDLEN

er forsynet med varmtvandsbatteri, der giver fra 800 til 1600 1
60° varmt vand pr. time, opfyret pa ca. 20 min., stor damp-
udvikling, transportabel. — De bedste referencer kan gives

Reprasentant for Danmark:

Bertelsen & Peronard

Vesterbrogade 63 . KobenhavnV
Telefon Eva 8931

VALLY CHRISTENSEN
Presennningfabrik

FUGLEBAKKEVE]J 86
Kebenhavn N - Taga 9741

PRESENNINGER ¢il alle formal
Specielle storrelser til Viﬂterbyggﬁl‘i

GRATIS TILBUD OG VEJLEDNING

20
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DAMPKEDLER og
DAMPLOKOMOBILER

til opvarmning ved vinterbyggeri

SZALGES ELLER UDLEJES

J. ROSSEL’s
Maskinforretning

Howitzvej 51 . Kobenhavn F
Telefon Godthab 862
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KOBENHAVN:

Vesterbrogade 1 . TIf. C. 6585
ARHUS;

Norre Allé 55 . Telefon 7000
ODENSE

Brodregérden . TIf. 3795 - 8440

NYK@BING F.:
Brodregarden.T1£.890-895-1856

FIREBOX .cmeome

opvarmning og udterring af nybygninger
Olieforbrug ca. 2 1 pr. time

BRODRENE DAHL A/S

KERODEX

beskytter selv imod steerke syrer ...

Vinterbyggeriet
kraever seerliz hudbeskyttelse

7 ¢

KERODEX 71

DEN KEMISKE HANDSKE

yder bygningsarbejderen effektiv beskyttelse mod

syre — kalk — cement — slid m.m.

Danner en usynlig og umerkelig hinde i hudens yderste
hornlag. Den er uden skadelige bivirkninger. Fis overalt
hos Apotekere, Material- og Farvehandlere samt i de

lokale Arbejder Samariter Afdelinger i tuber a kr. 3,50

DANSK ANDELS CEMENTFABRIK

NORMAL PORTLAND CEMENT
ag

hurtigherdnende Portland Cement
RECORD

-ved betonstﬁbmn

SUIB):

SUPER-RAPID-CEMENT

S
S
Q
U
S L]
B O
73 LU
[
4 NN
NN
*
A
é (%’ Styrkerne for Portland-beton ved 18° C og Super-Rapid-beton
A ved 1° C, tildaekket, for samme vandcementtal
*CENTRAH(

s DANSK CEMENT CENTRAL

KALVEBOD BRYGGE 4 K@BENHAVN V
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The Danish National Institute of Building Research

Translation
WINTER-CONSTRUCTION ABG of page 2

Discontinuation of building activities in winter is an
expensive matter. It means loss of income to all parties
interested and in addition: unemployment, unemployment aid,
and reduced housing capacity. In Denmark the seasonal hin-
drances: cold weather, snow, rain, wind, and darkness, are
no worsge than they could be overcome without revolutionary
changes of construction methods.

Nevertheless, the winter-stop means 40-50 lost work-days
to the principal trades, even in favourable years. In many
cases the mere possibility of seasonal hindrances has caused
stoppage of work in the months of December-March, simply;
because uafavourable weather conditions might prevaill any day.

The average loss of income on the part of the housing
labour amounts to 6-7 weeks' pay.

The unemployment-aid covers only part of this lose, and
one half of the aid is paid by subscriptions from the workmen.

The contractors earn no money during the discontinuation.
The winter-stop makes them lose theilr profit of the work that
could have been done during the stop, and they are to cover
certein running expenses in spite of the discontinuation of
work. In general, each lost working-hour means & direct loss
of kr. l.~ to the contractor.

The clientsg, and the tenants, suffer a loss equalling, in
many cases, that of the contractors, because the winter-stop
means an average delay of 1% months, which, in turn, involves
& loss of interest of about kr. 200.- for each flat.

million kroner annually, due to seasonal discontinuation of
the bullding activities. Such expenditure is unproductive. It
does not contribute to construction of one single dwelling,
factory, or school. The winter-unemployment means, on the con-
trary, 8 reduction of the actual labour efficiency by 1/8.

It will be of advantage %o all parties interested to invest
money in facilities doing away with winter-stops. Winter-con-
struction does not mean working irrespective of weather con-
ditions. It means that reasonable measures should be taken,
aiming at minimum stoppage. A reduction of losses due to win-
ter-stop by one third of their present amount.yill lggp con—
siderable advantage to all parties.




3.

Construction in winter-time means extra costs but labour, con-
tractors and clients will gain more from the work-days recovered
than they spend to recover them.

The labour's share is more than the cost of warm clothes. The
workmen must be on the spot in severe weather, they are tc look
after the careful protection of the day's work. Therefore, their
active interest in the work is indispensable for successful con-
struction in winter-time.

The contractor must pay attention to three lines of work:

A. Before winter starts he must prepare the site with a view to
the winter-time, without actually knowing how the winter will
be. S

B. The measures taken must be kept intact throughout the winter-
irrespective of the actual weather conditions.

C. If cold weather actually starts, heating etc, is required.

The initial cost connected with items A and B is, based on
trials, estimated at 3/4 - 1} % of bricklayers®' and concrete
contracts, for ordinary housing. They comprise all measures men-
tioned in this ABC, properly adapted to the requirements of the
individual sites. The cost of item C, on the other hard, will
depend on the number of low-temperature days and on the snow-fall.
For an average winter it will amount %o 1/2 - 3/4 % of the brick-
layer's and concrete contract.

When the house has been closed, and is to be heated, A and B
will be reduced whereas C will increase considerably. In general,
the total cost could be kept within 1 - 2 % of the bricklayer's
and concrete contract. In most cases these expenses could be
covered by the contractor's additional income, or by the interest
saved by the clients., Thus, if contracior and clients share the
additional cost both of them will gain a profit.

The client's share will, as a rule, just be represented by a
contribution to the expenditure to be covered by the contractor,
for example for heating or lighting, which should be available
for various trades. Generally, the contractor covers the rather
simple installations.

Architects, engineers, and suppliers, etc., must do their part
to promote the work, especially through thorough plamning, on the
other hand, they get the advantage of a short construction period.

4 <thorough planning of the work before the winter starts, and
following up of the planning every day of the winter-time will be
deéiai#e for successful avoidance of winter-stops.

4.

The Danish winter is capricious. It does not appsar from the
calender when it starts. Frost and snow may turn up any day from
November to April, and the day the freezing and snowing start it
is too late to make preparations to avoid stoppage of work. When
work has beenbdiscontinued, many fine days may ge’ logt before
working conditions could be reestablished at the site., Prepara-
tion should, therefore, be made in {Jctober and the equirment
required should be brought along to the site., Thorough prepera-
tions will ‘mean reduced costs during the cold period, aand, in
addition, workdays gained.

be effected through straw-mats, rock-wool, wmngle or the like. Pro~
tected mats afford superior insulation because they are wind-tight.
The protection must be waterprocof and durable. Wet mats iunsulate
poorly.

Tarpaulins afford protection against rain and snmow dut not
against cold weather. 5 x 20 £t. is a convenient size for the
working platform. Do not forget thimbles for the Lfastening. Stoves,
coppers, lighting, etc. are to be readied in time, i.e., some time

be obtained as soon as possible. Rapid-hardening cement affords
freezing resistance at an earlier age and develops more heat
during the setting and hardening, so that concreting could be done
at lower outside temperature (pages 14-15).

The aggregates must not contain-porous lime-stone which mey
cause disintegration due to frost-action. They must not contain
clay, as clay is often found together with materials which delay
the hardening.

When no equipment for heating of materials is available at the
site, the concrete and mortar could be supplled, heated from a
mixing station.

bricks draw very little water from the mortar, so that there is a
risk that the joints disintegrate by frost-action.

Bricks must be dry when supplied. If the supply of materials is
irregular, stocks of materials must be kept at the site, and must
be well protected.
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Minor -adaptetions of the ordinary way of working may do away
with some of the most usual difficulties, and in many cases with-
out involving extra costs. )

The following key-works should be done at the earliest time
possible:

the frost-periods. Ground that is to be excavated a2t some later
time should be protected by a 20 in. layer of tangle, straw or

the like so that it does not freeze and cause delay or discontinua-
iion of work.

ie not delayed due to poor rosd-conditions.

Water supply pipees etc. are laid down, below the frost-line,
before the cold period.

Sewers and drain-pipes are to be placed immediately, so that
the site is well drained. This facilitates traffic and reduces the
risk of frost~heaving. Catch-pits should be protected by straw or
the like, %o prevent freezing.

Windows are to be built in and glazed as soon as the brick-
layere have finished.

Indoor-work like plastering, erection of light partitionms,
finishing of roofing etc. should be kept in reserve for particularly
rough days. ' .

Work done in factories and workshops is independent of the
climatic inconveniences. Precast members, like stairways, could
be used with particular advantage in winter-time. Many other mem-
bers may likewise be prefabricaied, and thus avoid seasonal hin-
drances.

Carpentry and joinery for interior equipment should be entirely
shop-finiehed, and coated once in the shop. It should be mounted
at the latest possible time.

Construction in winter-time requires everybody concerned to
feel their responsibility. The mats procured by the contractor are
of no use if they are not placed on the fresh concrete. The pres-
ence of lsbour at the gite is of equally little use if the water
meins are frozen.

To facilitate smooth cooperatiomn it is recommended %o appoint
& "winter committee® comprising the mamagement of the site and
lebour representatives. This committee treat pending problems, and
will chocse the most convenient procedure in the individual case.
This arrangement allows contimued adaptation of the work planned
to weather conditions, and to the stage of the work at the time
in guestion.

6.

It is a _good rule to cover materials in winter-time. Admittedly
certain materials, such as reinforcement steel and C.I. pipes, suffer
no direct damage through exposure tc snow and ice. Nevertheless, this
snow and ice will hamper the work. Place the materials in a few large
piles to facilitate the protection.

Cement must be protected against the humidity of the air, i.e. it
must be stored in a drxr and preferably heated, place. Ample space
should be left open between the cement and the external walls.

both rain and frost, to avoid frozen lumps which cause sand-pockets in
the concrete., When a big sand-pile is frozen, sand could nevertheless
be taken from below the frozen crust.

Bricks must be dry. Wet bricks will be jointed together by ice and
will hamper the work. They will "float" in the wall, render plastering
and Jjointing difficult or impossible, and they may disintegrate. The
bricks must, therefore, be protected, not necessarily against frost,
but against{ rain, snow, and moisture, and the protection must be
established in the autumn. Bricks stored on the ground are to be placed
on timber, slag mt containing sulphur, ballast, asphalted bricks, etc.
The piles could be covered by & tarpaulin, but & pent roof will faci-
litate the work. The sides of the piles are protected against rain and
snow by tarpaulins. or through overhang of the roof. Bricks on the work-
ing platform are covered by tarpaulins, or in some cases by straw mats.
Hollow blocks, slabs, roofing tiles etc, are likewise to be covered.

low timber walls with filling of chaff, tangle etc. An insulating
cover is provided.

Water mains are secured against freezing by emptying, insulation,
or electric heating. When the pipes are to be emptied they must be so
erected that complete emptying could be effected, and they must be
supported in such a way that no water pockets will remain un-emptied.
Insulation couid, to & certain extent, be effected by covering or by
placing the pipes a little below the ground surface. This will be
sufficient as long as the work is going on, i.e. by day. The pipes
should be emptied for the night, however. Rubber hoses are to be emp-
tied and brought into the shelter. Electrical heating, to protect
against freezing, is effected by passing 2 low-tension current, sup-
plied from the ordinary mains through a transformer, through the pipe
proper, or through a cable passing through the pipe. The installation
must be made by a licensed electrician, who should be consulted by
the planning.
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Suitable clothing must be worn when working in cold weather. A
perfect arrangement of the site is of no use when the men must go
home because their clothes do not stand rain and windy weather. In
suitable working clothes for the winter-season you may not look just
like you are used to. However, rather keep the warmth than stick to
what you are used to. )

Trousers, waistcoat, Jjacket, and blouse should be of moleskin., The
suit should £it tightly to wrists, neck, and hip, for example like a
heavy sweater, and preferably also to ankles, like ski-trousers.

Water-proef overalls are now made of a type of oilskin that does
not stick, or break in cold weather.

Ski-cap witk ear flaps, a2 lined southwester, or simply ear muffs
gre useful in winter-time.

Keep the feet warm by using extra socks and insoles,; or by using
ski~boots, To protect the hends it may be possible to use wristlets
fingerless gloves or plastic covered fabric gleves, which are pliable;
durable, 2nd warm., Rub the hands in a fat, slightly acid, cream, or
glycerine cream, before starting the work. After the working hours,
treet the hands with diluted nmuriatic acid (1 to 50) and rub sgain
with a cream. Special creams are found for protection of the skin
egainst acids, lime, cement, and wear. They are water-resistant. It
rays to treat yours hands well. .

Too heavy clothing is irconvenient when people are working. There-
fore, a protection of the working-place must be provided for. In the
working hours the bricklayers! working platform could be protected
by the mats and tarpaulins used to protect bricks and lime tubs., It
is recommended to provide screens for the most windy places and be-
tween mixer and aggregate piles.
are to be provided and, in addition, in some cases a room for drying
of the clothes. A wet jacket will not cause much trouble when there
ie a2 heated hut for the breaks and dry clothes to'change with.

For remedying trouble from icy paths and planks, sand and salt
must be available at the site. On the scaffaolding it is recommended
to use blow lamps and brooms in order nct to cause inconvenience %o
the men.

»

8.

From November to April there is no "unforeseen" frost or snow.
The characteristic feature of the Danish winter is just the sudden
change from mild and moist to cold and bright weather. On the other
hand, long and severe winters are rare. Many additional work-days
could be gained through application of rather simple measures, when
they are carried through every dey. If the covering of the work dome
is neglected on a single fine day, however, many work-days may get
lost,

It is important to protect materials and newly made work every
day, and especially by the end of the working hours. Before the site
is left in the evening it must be seen that rain, snow or frost in
the course of the night cannot prevent continuation of the work the
following day. Special care must be taken on Saturdays when the site
is going to be left for about 40 hours.

electric heating, must be emptied and blown out by the end of every
work-day.

Concreting against frozen ground is not allowed and foundation-
trenches etc. must, therefore, be excavated Jjust before the concret-
ing, or they must be so protected that botiom and sides do not freeze.
The same applies to trenches for sewers and drains. Alternating freez-
ing end thawing involve risk of rushing of the sides, so that insula-
tion is required also for this reason.

One of the most common, and most serious, types of damage by frost
is caused to the brickwork by frost-heaving of the foundation. It is,
therefore, absolutely necessary to prevent freezing of the ground
below the foundation. If the floor above the basement has been made
21l openings from the basement to the open air must be carefully
closed by straw-mats, wood-wool concrete or other insulating materials.
Exterior basement-stairweys and openings for lighting are particularly
exposed to deamage by frost sction. Sand or loose earth should be
placed along the external side of the wall. If the basement is open,
insulation must be provided slongside the entire foundation, and on
concrete flooring, if any, by placing & 20 in. layer of tangle, straw
or the like.
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Concrete sets and herdens slowly in winter-time. Even in spring
and autumn, when temperatures of about +10°¢C are prevailing, the
development of strength proceeds much more slowly than in summer.

To obtain a strong concrete within the shortest possible time
the temperature of the fresh concrete must be kept at the highest
poseible level, even when the temperature is above zero. During the
first 2-3 days, concrete will not stand freezing (page il). In order
to avoid that concrete is destroyed by "unexpected" frost, the tem-
perature must be kept a2bove 5% during the first 24 hours. Cover the
fresh concrete immediately with mats of the like that will reiain the
heat of hydration developed in the concrete. Be economical with water,
but not with cement. A low w/c-ratio promotes the development of
strength. Keep forms, reinforcement steel, hollow blocks and construc-
tion joints free of ice and snow by keeping them protected by tarpau-
lins or the like, until the concreting is going to start.

Store the cement in a dry room. Newly made cement will produce
more heat of hydration. :

made brickwork are protected against rain and snow. Therefore: Cover
newly made brickwork with roofing felt, boards or the like, every day
by the end of the working hours, so that the bricklaying could be con-
tinued without any difficulty the following day. In this way disinte-
gration due to frost action is likewise prevented and Jointing and
plastering are facilitated. If the materials to be found on the scaf-
f0ld could not be used, the remaining mortar must be placed in =
couple of tubs and covered with mats or with water. Empty tubs are
turned upside down, bricks are covered with tarpaulins or straw mats,
which latter are placed upright in the working hours, in order to d4dry.
Also when materisls are placed on the scaffolding before bricklaying
is commenced the kricks must be covered.

Brick piles are to be protected against rain and snow - also a¥d
the sides. Wet bricks today may be frozen bricks tomorrow. By the
and of the day the mortar box is covered with straw mats, 2-3 layers,
10 ecm wood-wool concrete or the like. ILime pit end sand piles are,
for axample, coversd with bundled straw. One mat on the moriar box
is better then ten in the shelter,

¥hen you listen %o the weather forecast at 1155 a.m., there is
atill time enough for protecting the site before night. .

—

[

10.

Provision of heating for winter-construction is not necessarily
an expensive matter. Simple and cheap arrangements and thorough
planning will allow almost Just as many additional work-days as a
steam plant, although the latter has advantages.

Heating of the water is the most convenient way of heating mater-
ials. Water absorbs 5 times more heat than do the aggregates. An or-
dinary leundry boiler will supply 1-1% times its contents of water
at 60°C within an hour, and very little attendsnce and fuel is re-
quired. A portable boiler like an asphalt boiler is more convenient.

If the central heating system is working, hot water could be sup-
plied from the hot-water tank. This is a little more expensive. For
thawing and removal of ice hot water is not very convenient. Big
blow lamps could be used, however.

Steam could be used for heating of water, through a steam coil,
and for thawing and removal of ice, by a steam jet. The necessary
neating surface of the boiler is roughly estimated at 2 m® per m®
of concrete per hour plus 3 m? per steam Jet used at the time. The
boiler should be portable. Low-pressure boilers should be provided
with water heater. High-pressure boilers will be more efficient, one
man will be required for attendance, however, and it should be
watched during the night-hours. The consumption is 200~300 kg coal
per 24 hours. Low-pressure boilers are easily attended, they cowld
be fired to full capacity within a shorter time, and consume less
fuel. The depreciaticn of steam boilers could be estimated at 10-20 %
for one w:230n., For pipelines the depreciation should be 50-70 % per
season, iustallation of steam plants is subject to rules given by
the public authorities, and to inspection by the authorities.

Beating of & house in course of construction could be effected
by stoves, rediators or portable cecke stoves. These portable coke
stoves could bs movad as might be required snd no heat is lost
through the chimney. They produce carboén mcnoxide, which is danger-
ous., They must be fired in the open air and the man attending them
must not be left alone. Temporary stoves must be placed on a fire-
proof slab, and fire extinguishers must be available nearby. Improved
stoves, which procduce very little carbon monoxide, are obtainable,
gsome of them are oil stoves.
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At a temperature of +1°C the setting of concrete will require
double the time required at 20°C. The_hardening proceeds likewise
slowly,and at 5°c the strength obtained in four weeks will not exceed
the strength obtained after one week at +20°c. Moreover, green con-
crete will not stand freezing. When the day-temperature is +5°C there
1s a2 risk that night-frost is pending. When concrete freezes the
water contained will turn into ice, and expand, whereby it will split
the concrete, and the concrete will be porous and weak. At a certain
stage of the hardening the strength of the concrete is sufficient to
resist the pressure from the ice, however, and there is no risk that
the freezing will disintegrate the concrete, which is in this case
eaid to possess freezing resistance.

As a rule freeziﬁg resistance is most conveniently obtained through
application of hot water for the mixing (page 12) - and rapid harden-
ing cement may be used (page 12) - and by insulating amply immediate-
1y, and for not less than three days (page 13), to retain the heat
developed in the concrete., Insulation for throughout the winter-time
(page 9), heating of the water is not required unless the average
tempera ture falls below +5°C.

The temperature of the air is decisive for the use of hot water
and for the type of structure that could be concreted (page 14-15),
a2 reliable maximum-minimum thermometer must, therefore, be available
at the site, suspended in the open about 2 m above the ground and
screened for the sun.

The temperature of the cohcrete is decisive for the development
of strength,it should, therefore, be measured at the time of con-

' creting and, at intervals, during the following 24 hours. Holes for
insertion of a thermometer are made by embedding oiled cuttings of
round bars. During the first 24 hours the temperature of the concrete
should not be allo!ved to fall below +5°C. If it is about to do so,
additional insulation must be provided promptly. Experience could be
obtained through recording of air and concrete temperature.

The time of siripping is estimated on the basis of the standard
specifications, due allowance being made for cold days, or on the
basis of testing of specimens cured under the same conditions as the
structure. The guidance given here refers to freezing resistance
only, and the time mentioned applies solely to stripping of vertical
forms. In winter concreting requires more forms than in summer,

12.

Heating of the concrete mix is most conveniently effected by heat-
ing of the mixing water. The heating devices could be of more or less
efficient type, they must be chosen with due regard to economy
(page 10). At the time of mixing, the temperature of the water should
be about 60°C - read the tempera ture now and then. If the temperature
of the aggregates is about zeroc the temperature of the mix will be
about 20°, which is assumed in the diagrams on pages 14 and 15. Gener-
2lly it is not recommended to heat the aggregates, because they could
not be heated uniformly without difficulty.

filled into the mixer, however. This could be done by a blow lamp,
steam Jet, or by passing the aggregates over a fired steel pipe.

more cement the more heat. The cements marketed in Demmark are: or-
dinary Portland Cement, rapid hardening cements ("Rapid"™ and "Record"),
and Superrapid cement. The names indicate the clessification by devel-
opment of strength, and the heat-development sequence is in accordance
therewith. In winter the point is to obtain maximum strength and maxi-
mur heat development within the shortest possible time, and use of
rapid-hardening, and more expensive, cement may often prove advantage-
the boiler to the concrete, placed and hardened, in the forms (page 13)
The lower the loss of heat, the smaller Boiler, end the lower the cost
of fuel and attendance. Therefore, see that shovelling of the concrete
is reduced to a minimum, and that the transport distance is short.
When steam is used, steam pipes, water heater, and water pipes must

be insulated with rock wool, roofing felt or the like. On big jabs

the boiler could be protected by & shelter of wood wool concrete, and
when mixer and materials are placed in the same shelter the waste heat
could be utilized.

etc. may become very cold. In the morning the temperature of the first
mixes will, therefore, be too low, unless the mixer is kept running
for a while with hot water, which should be emptied intc the barrows.
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The heat will escepe from the concrete, unless insulation is pro-
vided for. The development of strength depends on the temperature of
the concrete (page 11), and it is important to retain the heat sup-
plied to the concrete through heated water, as well as the heat of
hydration developed in the concrete. Therefore, the concrete should
be insulated. The minimum insulation to be used in a few typical
cases will be apparent from the diagrams on pages 14-15. Ample insul-
ation retains the heat and promotes the strength~development.

The concrete should be insulated at the earliest possible time and
not lat er than helf an hour after the placing. Just in the beginning
the heat is extremely important for promotion of the strength devel-
opment. Besides, the loss of heat is higher when the concrete is
warm.

For example, & concrete slab covered after half an hour attains
freezing resistance after 30 hours, the temperature is still 5°Cc and
the hardening will proceed. If the same slab is insulated 3 hours
after the concreting the temperature after 30 hours would have been
zero and the sleb would not be freezing resistent. Moreover, the
development of strength would stop. If no insulation at all is pro-
vided the slab will freeze after 12 hours and will be destroyed.

When concrete is covered prumptly, freezing resistance will be
attained after 3 days for ordinary Portland Cement, and after 2 days
for rapid hardening cement. Furtherance of the hardening will result
when the insulation remains as long as possible.

The insulating layer should be windproof, in nrder to be effective.
Use protected mats (page 4), or cover the mats with tarpalins, sisal
kraft, or used cement bags. Saw dust could be used when it is so pro-
tected that the wind will not carry it away. Protect edges and corners
a8 such parts of the structure are particularly exposed. Protect the
top of foundations.

Forme, reirforcement, and construction-joints must be freed of ice
and snow, to reduce the loss of heat. Heating by application of hot
water, or with 2 blow lamp, just prior to the concreting is preferred.
Concrete must never be placed against frozen ground. The heat from
the concrets will thaw the ground, the concrete will subside and, in
many cas3es, crack.

The concrete must be kept wet for a week after the placing.

14-15.

The three sections show the minimum thickness of walls allowed when
concreting is done a2t minimum outside temperatures of 0°, -5°, and —10°C,
and under the conditions mentioned. For example: if the maximum-minimum
thermometer shows max., -4° and min. -12°C respectively, the average tem-
perature is ~8°C. The section to the right applying to temperatures down
to =10°C shows that this temperature does not allow the use of ordinary
Portland Cement for a 48 cm wall of plain concrete 1:4:7 (the minimum
thickness would be 100 cm). With rapid hardening cement & 42 cm wall could
be cast. A 24 cm lining of & light-opening could, on the same day, be cast
of concrete 1:2%4:3% and rapid hardening cement. If the mix is 1:4:7 the
average outside temperature must be zero and rapid hardening cement must
still be used. J

Foundations and basement-walls, cast against earth require the temper-
ature of ground and air to be above zero. Earth alongside the caonerete
must not be allowed to freeze in the first three days after the concreting.
Window beams and parapets etc. are, as & rule, rather thin, and could not
be cast at temperztures below zero. They should be prefabricated or cast in
a warmer period.

T

The three sections show the minimum thickness of slabs allowing con-
creting at outside temperatures of 0°, ~5°, and -10°C, under the condi-
tions outlined on page 14. When the temperature has been: max. +1°C and
min, -9°C during the preceding 24 hours the average temperature has been
=4°C, The section in the middle shows that Portland Cement could be used
for a 12 cm s0lid reinforced concrete slab of mix 1:24:3%, when insula-
tion with.3 mats is used. At zero outside temperature only one mat is
required, and when rapid hardening cement is used the temperature allowed
may be as low as -10°.

Hollow-tile decks contain very little concrete,placed in thin ribs. In
this case it is difficult to keep the concrete temperature above +5°c for
a day efter the concreting, or to keep it above 0% for three days, to
obtain freesing resistance (page 11). It could be done by closing and
heating the floor below for one day before the concreting and three days
after. The hollow blocks must be dry and insulation is required.

As long as simpler methods have not been worked out, it may prove
cheaper to use ordinary reinforced concrete decks., Basement flooring and
similar thin concrete layers directly on the ground should be placed only
when temperature of ground and air is above zero,

Stairways should be prefabricated.
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When the bricks are dry, bricklaying could be done at tempera-
tures down to -6 to —8°C, when rather simple measures are taken.

Ground burnt lime (i.e. not slaked lime powder) mixed with the
mortar will slake and develop heat. About 1 kg of such burnt lime is
used for an ordinary tub of mortar. It should be moistened just be-
fore the mixing., The heat developed will keep the mortar above zero
for the time usually required for empiying the tub.

The mortar could also be kept free of frost by addition of hot
water, when hot water is used 2lso for other purposes, like con-
creting. Hot water is convenient for cleansing tools etc. In severe
cold even heated mortar will freeze rather soon after the placing,
because the bricks are cold, and joints are to be thoroughly
scratched out shortly after the placing. .

A little cement added to the mortar will afford strength at an
early age.

The freezing point of the mortar could be lowered by addition of
salt or other metallic chlorides, spirits or special anti-freezing
liquids. There may be a risk of discoloration however. Chlorides and
liquids containing chlorine should not be used for reinforced con-
crete, because they promote the formation of rust.

When bricks are not dry enough they could be piled around a coke
oven, or the like.

Water does not adhere to nylon chord, which, consequently will
not be heavy and useless due to ice. It could be had in bright
colours.

Thin walls - #-brick walls, hollow walls etc. should be protected
with mats etc. against the sun when they are newly laid, otherwise
the wall may warp. .

be frost-proof. If the tiles are icy when they are going to -be
jointed the attic must be heated. .

In winter, jointing could be done only when the wall is rather
dry (pages 6 and 9), and the joints are completely free of ice.

Heating of the mortar is not of much avail because the quantities
used are very small, Anti-freezing liquids must, therefore, be used
if the temperature is below zero. Hollow joints should not be used
because it is difficult to make such jointing with clean edges. It
is recommended to lay the bricks in lime-cement mortar and use
flush-joints. The facade should be finished immediately, and use no
subsequent jointing.

17.

Vhen a house is erected in the winter season the interior work
should be commenced promptly. This necessitates closing, heating,
and ventilation.

For closing the house, windows are to be built in immediately
after completion of the walls, and they must be provided with panes
at once.

For protection of the panes against scratching from mortar they
should be coated with a paraffine solution; or a mix of powdered
chalk and water; or covered with transparent paper, the glue used
being scluble so that the paper could be easily removed. Wocden

panels for the window openings are expensive and necessitate light-
ing. Other openings could be closed with wood wool concrete, etc.

Heating of the house, with a view to drying, is most conveniently
effected by sma2ll stoves (page 10), whereby uniform drying is ob-
tained. The heating will be more efficient when it is started at an
early time. In severe cold radiators and stoves are generally insuf-
ficient. Porteble coke ovens produce sulphurous acid which produces
rust on hardware. Hardware should, therefore, be coated with paint.

The house is ventilated to expel moisture. Even in case of heating,
the closing of the house will delay the drying of the mortar, unless
ventilation is provided for. The air should, therefore, be renewed
continually; or a few timee in the course of the day. The space
below the roof must likewise be ventilated, otherwise the moisture
will accumulate there and condense on the roofing. It is seen that
the warm a2ir must be let out, and that heating with a2 view to inter-
ior plastering is one of the most expensive measures. Although it is,
in many cases, endeavoured to close houses in the autumn, it is most
advantageous with a view to drying to close them in spring. Then the
house will not be too wet during the erection of the walls because
there is less precipitation during the first months of the year.
Besides, the house will dry in a natural way, and quickly; because,
in summer the air absorbas 7-8 times more water than in winter. Drying
of the plaster is promoted by thin coats, floating of the first coat,
when the finishing coet could be ' omitted, or rubbing of the surface,
when it is going to be covered.

Exterior_ plastering should not be done at temperatures below zero.
Heating of the mortar, addition of anti-freezing media and protection
with mats may be of some avail, but the experience on hand is not
sufficient to be used as basis for hard and fast rules.
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When_1t_is_snowing the work kept in reserve is of use (page 5)
and when the snowing ceases roads, paths and Bcaffolds must be freed
of snow immediately. Nevertheless stops may occui by force of circum-
stances. Nobody imagines to do outdoor work in heavy rains 1in summer,
and neither in & snow-storm.

It ie important, however, to leave the site in a condition that
allows resumption of work as Boon as weather conditions permit.

When materials, etc. are covered, water mains emptied, and founda-
tions protected you could go home with a clear conscience, and be
reedy to resume work when the weather improves.

Further Publications on Winter Comstruction Issued by the Danish National
Institute of Building Research.

Direotions.

Fo.Z:s Tentative Recommendations for Winter Comcreting Methods, reperted by
the Conorete and Reinforced Conorete Sect. of the D.Inst, of C.E, (Danish
%oxt - Separate English Summery). 1948. Dan.Kr. 4.—. (Revimed edition is
expacted to be published during 1951).

Reprints.

Noo.4: On the Importance of Immedlate Cevering of Green Conocrete in Cold
Weether; Erik Rastrup (Danish text with a brief English Summary). ("Ingenisren"”,
1950, 1n0.2, pe60-62). Dan.Kr. l.=.

Hoo61 OChoice of Cement for Winter Conoreting, Poul Nerenst (Danish text).
("Ingenisren”, 1950, no.T, p.161-164). Dan.Kr. l.=.

Ho.7: Winter Conetruation in e Danish Provincial Town and Winter Construction
in the Country, Asger Schmelling. Winter Construotion in Stockholm, 0. Gerner
Hansen. (Denish text). ("Murermesteren", 1950, mo.1l, p.134-140; "Haandverker-
nes Nedlemsblad", 1950, no.3, p.42-44; "Danmarks Haandvark", 1950, no.,1ll, p.
124-126). Dan.Kv. l.=.

¥c,12: Heating Jources for Winter Construction, Peul Gunst Hansen (Dmilh toxt).
("Ingenisxr- og Bygningsvasen®, 1950, 1n0,18). Dan,Kr. l.=.

Fo,13s What are the Costs of Winter Construotion?, Asger Schmelling (Danish text).
("Murermesteren", 1950, no,2; "Haandverkerbledet", 1950, no.20; "Byggehsandver-
kernes Medlemsblad", 1950, no,19; "Arkitekkten", Weekly Issue, 1950, no.42).
Dm.x:r. 10"0

No,14s Frost Proteotion of Interimistic Water Piping on Building Sites by Heans
of Electricity, Poul Gunst Hensen (Danish temt). ("Electra®, 1950, no,10).
Dan.Krele=.

No,153 Winter Conoreting of Simple Bullding Constructions, Poul Nerenst and
Niels M., Plum (Danish text). ("Murermesteren", 1950, no,3; "Haandvarkerbladet",
1950, no.22-23;3 "Byggehaandvarkernes Medlemsblad", 1950, 10,20). Dan,Kr. lo=s

Refarence is further made to: "Hardening of Conorete in Cold Weather", Rrik V.
Meyer (Danish $ext). ("Betontekmik", 1950, no.l, p.32-35).





